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   Foreword to Comprehensive Treatment 
of Chronic Pain by Medical, Interventional, 
and Integrative Approaches  

  A brand new textbook is a testament to many things—an editor’s vision, many authors’ indi-
vidual and collective expertise, the publisher’s commitment, and all told, thousands of hours of 
hard work. This book encapsulates all of this, and with its compendium of up-to-date informa-
tion covering the full spectrum of the fi eld of pain medicine, it stands as an authoritative and 
highly practical reference for specialists and primary care clinicians alike. These attributes 
would be ample, in and of themselves, yet this important addition to the growing pain medicine 
library represents a rather novel attribute. It is a tangible embodiment of a professional medical 
society’s fi delity to its avowed mission. With its commission of this text, under the editorial 
stewardship of highly dedicated and seasoned pain medicine specialists, the American 
Academy of Pain Medicine has made an important incremental step forward to realizing its 
ambitious mission, “to optimize the health of patients in pain and eliminate the major public 
health problem of pain by advancing the practice and specialty of pain medicine.” 

 This last year, the Institute of Medicine (IOM) of the National Academies undertook the 
fi rst comprehensive evaluation of the state of pain care in the United States. This seminal work 
culminated in a report and recommendations entitled “Relieving Pain in America: A Blueprint 
for Transforming Prevention, Care, Education, and Research.” Clearly, as a nation, we have 
much work to do in order to meet the extraordinary public health needs revealed by the IOM 
committee. This comprehensive textbook is both timely and relevant as a resource for clini-
cians, educators, and researchers to ensure that the converging goals of the American Academy 
of Pain Medicine and the Institute of Medicine are realized. This book has been written; it is 
now all of ours to read and implement. Godspeed!  

    Salt Lake City ,  UT ,  USA       Perry   G.   Fine,   M.D.    
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   Foreword to Comprehensive Treatment 
of Chronic Pain by Medical, Interventional, 
and Integrative Approaches  

  The maturation of a medical specialty rests on both its ability to project its values, science, and 
mission into the medical academy and the salience of its mission to the public health. The 
arrival of the American Academy of Pain Medicine (AAPM)’s  Comprehensive Treatment of 
Chronic Pain by Medical ,  Interventional ,  and Integrative Approaches :  the American Academy 
of Pain Medicine Textbook on Patient Management  is another accomplishment that signals 
AAPM’s emergence as the premier medical organization solely dedicated to the development 
of pain medicine as a specialty in the service of patients in pain and the public health. 

 Allow me the privilege of brief comment on our progress leading to this accomplishment. 
The problem of pain as both a neurophysiological event and as human suffering has been a 
core dialectic of the physician-healer experience over the millennia, driving scientifi c and reli-
gious inquiry in all cultures and civilizations. The sentinel concepts and historical develop-
ments in pain medicine science and practice are well outlined in this and other volumes. Our 
history, like all of medicine’s, is replete with examples of sociopolitical forces fostering envi-
ronments in which individuals with vision and character initiated major advances in medical 
care. Thus the challenge of managing chronic pain and suffering born of injuries to troops in 
WWII galvanized John Bonica and other pioneers, representing several specialties, into action. 
They refused to consider that their duty to these soldiers, and by extension their brethren in 
chronic pain of all causes, was fi nished once pain was controlled after an acute injury or during 
a surgical procedure. They and other clinicians joined scientists in forming the IASP 
(International Association for the Study of Pain) in 1974, and the APS (American Pain Society) 
was ratifi ed as its American chapter in 1978. Shortly thereafter, APS physicians with a primary 
interest in the development of pain management as a distinct medical practice began discuss-
ing the need for an organizational home for physicians dedicated to pain treatment; in 1984, 
they formally chartered AAPM. We soon obtained a seat in the AMA (American Medical 
Association). Since then, we have provided over two decades of leadership to the “House of 
Medicine,” culminating in leadership of the AMA’s Pain and Palliative Medicine Specialty 
Section Council that sponsored and conducted the fi rst Pain Medicine Summit in 2009. The 
summit, whose participants represented all specialties caring for pain, made specifi c recom-
mendations to improve pain education for all medical students and pain medicine training of 
residents in all specialties and to lengthen and strengthen the training of pain medicine special-
ists who would assume responsibility for the standards of pain education and care and help 
guide research. 

 Other organizational accomplishments have also marked our maturation as a specialty. 
AAPM developed a code of ethics for practice, delineated training and certifi cation require-
ments, and formed a certifying body (American Board of Pain Medicine, ABPM) whose exami-
nation was based on the science and practice of our several parent specialties coalesced into one. 
We applied for specialty recognition in ABMS (American Board of Medical Specialties), and 
we continue to pursue this goal in coordination with other specialty organizations to assure the 
public and our medical colleagues of adequate training for pain medicine specialists. We have 
become a recognized and effective voice in medical policy. The AAPM, APS, and AHA 
(American Hospital Association) established the Pain Care Coalition (PCC), recently joined by 
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the ASA (American Society of Anesthesiologists). Once again, by garnering sociopolitical sup-
port galvanized by concern for the care of our wounded warriors, the PCC was able to partner 
with the American Pain Foundation (APF) and other organizations to pass three new laws 
requiring the Veterans Administration and the military to report yearly on advances in pain 
management, training, and research and requiring the NIH (National Institute of Health) to 
examine its pain research portfolio and undertake the recently completed IOM report on pain. 

 AAPM has developed a robust scientifi c presence in medicine. We publish our own journal, 
 Pain Medicine , which has grown from a small quarterly journal to a respected monthly publi-
cation that represents the full scope of pain medicine science and practice. Annually, we con-
duct the only medical conference that is dedicated to coverage of the full scope of pain medicine 
science and practice and present a robust and scientifi c poster session that represents our latest 
progress. Yet, year to year, we lament that the incredible clinical wisdom displayed at this 
conference, born out of years of specialty practice in our fi eld, is lost between meetings. Now 
comes a remedy, our textbook —Comprehensive Treatment of Chronic Pain by Medical, 
Interventional, and Integrative Approaches . 

 Several years ago, Editor Tim Deer, who co-chaired an Annual Meeting Program Committee 
with Todd Sitzman, recognized the special nature of our annual conference and proposed that 
the AAPM engages the considerable expertise of our membership in producing a textbook 
specifi cally focused on the concepts and practice of our specialty. Under the visionary and 
vigorous leadership of Tim as Editor-in-Chief and his editorial group,  Comprehensive 
Treatment of Chronic Pain by Medical ,  Interventional ,  and Integrative Approaches  has arrived. 
Kudos to Tim, his Associate Editor-in-Chief Michael Leong, Associate Editors Asokumar 
Buvanendran, Vitaly Gordin, Philip Kim, Sunil Panchal, and Albert Ray for guiding our busy 
authors to the fi nish line. The expertise herein represents the best of our specialty and its prac-
tice. And fi nally, a specialty organization of physician volunteers needs a steady and resource-
ful professional staff to successfully complete its projects in the service of its mission. Ms. 
Susie Flynn, AAPM’s Director of Education, worked behind-the-scenes with our capable 
Springer publishers and Tim and his editors to assure our book’s timely publication. Truly, this 
many-faceted effort signals that the academy has achieved yet another developmental mile-
stone as a medical organization inexorably destined to achieve specialty status in the American 
medical pantheon.  

    Philadelphia ,  PA ,  USA       Rollin   M.   Gallagher ,  M.D., M.P.H.    

Foreword to Comprehensive Treatment of Chronic Pain by Medical, Interventional, and Integrative Approaches 
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 We are grateful for the positive reception of  Comprehensive Treatment of Chronic Pain by 
Medical, Interventional, and Integrative Approaches:   The   AMERICAN ACADEMY OF PAIN 
MEDICINE   Textbook on Patient Management  following its publication last year. The book was 
conceived as an all-encompassing clinical reference covering the entire spectrum of approaches 
to pain management: medical, interventional, and integrative. Discussions with pain medicine 
physicians and health professionals since then have persuaded us that the book could serve 
even more readers if sections on each of the major approaches were made available as indi-
vidual volumes – while some readers want a comprehensive resource, others may need only a 
certain slice. We are pleased that these “spin-off” volumes are now available. I would like to 
take this opportunity to acknowledge once more the outstanding efforts and hard work of the 
Associate Editors responsible for the sections:
   Treatment of Chronic Pain by Medical Approaches: 
  The   American Academy of Pain Medicine   Textbook on Patient Management  
  Associate Editor:  Vitaly Gordin, MD  

  Treatment of Chronic Pain by Interventional Approaches: 
  The   American Academy of Pain Medicine   Textbook on Patient Management  
  Associate Editors:  Asokumar Buvanendran, MD, Sunil J. Panchal, MD, Philip S. Kim, MD  

  Treatment of Chronic Pain by Integrative Approaches: 
  The   American Academy of Pain Medicine   Textbook on Patient Management  
  Associate Editor:  Albert L. Ray, MD    

 We greatly appreciate the feedback of our readers and strive to continue to improve our 
educational materials as we educate each other. Please send me your input and thoughts to 
improve future volumes. 

 Our main goal is to improve patient safety and outcomes. We are hopeful that the content of 
these materials accomplishes this mission for you and for the patients to whom you offer care 
and compassion.  

  Charleston, WV, USA     Timothy     R.     Deer, M.D.     

  Preface to  Treatment of Chronic  Pain 
by Integrative Approaches    
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  Preface to Comprehensive Treatment 
of Chronic Pain by  Medical, Interventional, 
and Integrative Approaches  

  In recent years, I have found that the need for guidance in treating those suffering from chronic 
pain has increased, as the burden for those patients has become a very diffi cult issue in daily 
life. Our task has been overwhelming at times, when we consider the lack of knowledge that 
many of us found when considering issues that are not part of our personal repertoire and train-
ing. We must be mentors of others and elevate our practice, while at the same time maintain 
our patient-centric target. Not only do we need to train and nurture the medical student, but 
also those in postgraduate training and those in private and academic practice who are long 
separated from their training. We are burdened with complex issues such as the cost of chronic 
pain, loss of functional individuals to society, abuse, addiction, and diversion of controlled 
substances, complicated and high-risk spinal procedures, the increase in successful but expen-
sive technology, and the humanistic morose that are part of the heavy load that we must strive 
to summit. 

 In this maze of diffi culties, we fi nd ourselves branded as “interventionalist” and “non-inter-
ventionalist.” In shaping this book, it was my goal to overcome these labels and give a diverse 
overview of the specialty. Separated into fi ve sections, the contents of this book give balance 
to the disciplines that make up our fi eld. There is a very complete overview of interventions, 
medication management, and the important areas of rehabilitation, psychological support, and 
the personal side of suffering. We have tried to give a thorough overview while striving to 
make this book practical for the physician who needs insight into the daily care of pain patients. 
This book was created as one of the many tools from the American Academy of Pain Medicine 
to shape the proper practice of those who strive to do the right things for the chronic pain 
patient focusing on ethics and medical necessity issues in each section. You will fi nd that the 
authors, Associate Editor-in-chief, Associate Editors, and I have given rise to a project that will 
be all encompassing in its goals. 

 With this text, the American Academy of Pain Medicine has set down the gauntlet for the 
mission of educating our members, friends, and concerned parties regarding the intricacies of 
our specialty. I wish you the best as you read this material and offer you my grandest hope that 
it will change the lives of your patients for the better. 

 We must remember that chronic pain treatment, like that of diabetes and hypertension, 
needs ongoing effort and ongoing innovation to defeat the limits of our current abilities. These 
thoughts are critical when you consider the long standing words of Emily Dickinson… 

 “Pain has an element of blank; it cannot recollect when it began, or if there were a day when 
it was not. It has no future but itself, its infi nite realms contain its past, enlightened to perceive 
new periods of pain.” 

 Best of luck as we fi ght our battles together.  

    Charleston ,  WV ,  USA       Timothy   R.   Deer ,  M.D.    
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           Defi nitions 

    Hologram:    A three-dimensional image created by 
intersecting two or more laser beams of 
light. The more laser beams intersecting, 
the richer the image.   

  Pain hologram:    A perceptual experience likened to a holo-
gram comprised of “laser beam” inputs 
from physical nervous system and fascia, 

cognitions, emotions, memory, and mind-
ful contributions, differing in intensity 
from person to person, thereby creating 
the uniqueness to each person’s pain 
experience.   

  Neuroplasticity:    The ability of the nervous system to 
change itself throughout the entire life 
cycle. The operating system by which the 
nervous system develops its patterns of 
functioning in both states of health and ill-
ness and by which it maintains the balance 
between sensory and motor function.   

  Sensitization:    A process by which the neuroplastic 
nature of the nervous system alters normal 
transmission into an abnormal state. This 
can occur in pain states and result in pain 
as a disease state (maldynia), rather than 
as a normal occurrence (eudynia). It can 
also happen in other sensory states, as 
well, such as auditory, visual, olfactory, 
and tactile sensations.   

  Eudynia:    Normal nociceptive pain; warning pain; 
pain as a symptom; has value to the 
person.   

  Maldynia:    Abnormal pain; pain as a disease state and 
not a symptom; has no value to the 
person.   

  Persistent pain:    A state of unremitting maldynia, with or 
without the additional input of eudynia.   

  TANS:    Tonically active neurons; an area in the 
caudate that modulates cognitive input 
with emotional input, interacting with 
memory and having output to the thala-
mus and basal ganglia and eventually to 
the motor cortex. TANS are also respon-
sive to auditory or visual stimuli that are 
linked to reward.   
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  Tensegrity:    A term derived from a contraction 
of “tensional integrity”; a term to 
describe a structural relationship 
that allows for a system to yield 
without breaking; a term used to 
describe how the fascial system 
maintains its integrity while allow-
ing movement of its encapsulated 
structures, such as muscle; a term 
that allows for an understanding of 
why the fascial system could stand 
on its own, if the bones and mus-
cles were removed from the body.    

  Price’s Two Dimensions of All Pains 
  Sensory-discriminative:    Highly localized; discrete; signal 

transmitted from dorsal horn via 
spinothalamic tract to thalamus 
and contralateral sensory cortex; 
we call it the “ouch” portion of 
pain.   

  Affective-motivational:    Vague; not localized; signal trans-
mitted from dorsal horn via 
 parabrachial tract to limbic sys-
tem, ACC, insula and prefrontal 
cortex and distributed bilaterally 
throughout brain; we call it the 
“yuck” portion of pain.   

      Introduction 

 “The mind creates the brain.” J. Schwartz, MD, PhD: 
The Mind and the Brain 

 Human perception has been likened to a hologram [ 1 ]. 
A hologram exists by converging two or more laser beams 
together, producing a three-dimensional vision that is very 
real, but does not really exist. You can put your hand right 
through a hologram, yet it is quite visible and not disturbed 
by your hand. The more laser beams we add to the hologram, 
the richer the vision. This analogy is often used to address 
human perception [ 1 – 3 ].What our brain creates as a percep-
tion and how we project these perceptions onto the outside 
world are called qualia [ 4 ]. The qualia we call our conscious 
experience of pain cannot be fully explained by neurophysi-
ological events only [ 5 ,  6 ]. Some qualia, or perceptions, can 
be up to 90 % memory [ 7 ]. Thus, our qualia are produced by 
a dynamic interaction between mind and brain and most 
likely through the mechanics of quantum physics [ 6 ,  8 ]. 

 In this chapter, we will look at what component “laser 
beams” comprise our “holographic” perception of pain, and 
we will understand why each person’s pain perception is 
unique to them. Even with the addition of  f MRIs, which can 

demonstrate confl uence of multiple brain areas utilized dur-
ing pain perception [ 9 ], the experience on the part of the 
person in pain remains unique to them [ 10 ]. The goal of our 
treatment of pain, then, is to deconstruct as much of the pain 
hologram as possible, by reducing or eliminating as many 
laser beams as possible. The weakening of the hologram can 
come about by reducing laser beams from any number of 
perspectives, as we will see below, and this accounts for 
why interdisciplinary/multidisciplinary treatment is so often 
the best choice. 

 Doidge said, “When we wish to prefect our senses, neuro-
plasticity is a blessing; when it works in the service of pain, 
plasticity can be a curse” [ 11 ]. We now understand how sensi-
tization, through neuroplastic reorganization, can also infl u-
ence and change perceptions [ 12 ,  13 ]. In abnormal pain 
states, these neuroplastic changes cause a sensitization which 
enhances pain perceptions in a negative way, by increasing 
either the sensory-discriminative dimension or the affective- 
motivational dimension of pain, or both. In the previous chap-
ter, we have reviewed the issue of neuroplasticity, “for better or 
for worse,” and its role in the production of abnormal pain per-
ception. However, to understand the ultimate perceptual expe-
rience of abnormal pain, we must look beyond just the physical 
neuroplastic sensitization of the nervous system and incorpo-
rate the role of the mind and its effect on the physical system. 
What we will see is that mindful will and attentional focus also 
can actually change the neuroplastic structure of the brain [ 6 ].  

   Pain Perception 

 Price has identifi ed two dimensions to all pain [ 14 ,  15 ]: the 
sensory-discriminative and the affective-motivational dimen-
sions, and these have been further discussed by others 
[ 12 ,  16 ,  17 ]. The sensory-discriminative dimension is per-
ceived as a highly localized sensation and is processed via 
the spinothalamic tract through the thalamus and up to the 
contralateral somatosensory cortex. This part of the pain 
experience we refer to as the “ouch” portion of pain. The 
affective- motivational dimension contributes the vague color-
ation to pain and is processed via the spinoparabrachial tract 
to the amygdala, hippocampus, prefrontal cortex, insula ante-
rior cingulate gyrus (ACC), etc., and is distributed bilaterally 
throughout the brain. This part of the pain experience we refer 
to as the “yuck” portion of pain. Obviously, these two sepa-
rate dimensions of pain are perceived as one fi nal integrated 
perception [ 18 – 21 ]. In our experience, the affective- 
motivational dimension of pain is the most diffi cult for people 
to tolerate. In other words, the “suffering” component of pain 
is harder to live with than the “ouch” portion [ 22 ,  23 ]. 

 Price’s concepts are applicable to all pain, whether it be 
eudynia (acute nociceptive warning pain) or maldynia (pain as 
a disease process unto itself which is not useful to the person) 
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[ 13 ,  24 – 27 ]; Rome and Rome [ 28 ] have previously described 
LAPS (limbically augmented pain syndrome) in terms of 
 sensitization of the nervous system through neuroplastic reor-
ganization resulting in a condition in which the pain percep-
tion is “out of proportion” to physical fi ndings. Previously, 
these pain sufferers have been labeled as hysterics, “crocks,” 
and even malingerers. However, we now understand that the 
intensity of their pain perception is quite genuine and real. 

 In addition, we do know that the brain is similarly acti-
vated by actual events or by imagined events within one per-
son [ 29 – 31 ], and this brain activation function has also been 
demonstrated between two different persons who are highly 
sympathetic with each other [ 32 ]. “Performing” an activity 
in our mind’s eye causes brain function to occur as if we 
were actually doing that same activity [ 6 ,  29 ]. The develop-
ment of new neuroplastic patterns in the brain or the arousal 
of previously established patterns can be excited by imagina-
tion. This is a well-documented happening with musicians 
and athletes, who “practice” at times even when they are 
away from their actual activity. Brain activity on  f MRIs is 
identical whether visualizing or actually playing. In terms of 
pain perception, this concept was very nicely demonstrated 
by Krämer et al. in a rather enlightening experiment with 
imagined allodynia in subjects who had a history of allo-
dynia, but no current allodynia.  f MRIs done while touching 
the subjects’ hands demonstrated excitation of S 1  and S 2  
somatosensory cortices bilaterally. However, when the 
 subjects imagined their allodynia while having their 
hand touched, their simultaneous  f MRIs indicated activity of 
brain areas congruent with those of someone experiencing 
“real” allodynia [ 29 ]. 

 Turning to the pain hologram produced by the neuroma-
trix network and the mind, besides the “physical” laser beam 
input from the peripheral and/or central nervous system to 
the brain or via the fascial network [ 2 ], there are multiple 
other major laser beam inputs which have a signifi cant infl u-
ence on the ultimate perception of “I hurt.” These inputs can 
include, but are not limited to, emotional, cognitive, mem-
ory, and mindful contributions, and these other inputs can 
frequently be of greater signifi cance to our pain hologram 
[ 4 ,  12 ,  20 ]. We will now discuss the components of a hypo-
thetical painful hologram (Table  1.1 ).

      Physical Laser Beams 

 We live with and through a dynamically fl uctuating nervous 
system, one which has a marvelously complex functioning in 
terms of pain transmission [ 13 ,  18 ,  19 ]. To briefl y review, 
eudynia starts with stimulation of chemical, mechanical, or 
temperature nociceptors in the periphery [ 33 ,  34 ]. Via trans-
duction, an action potential is created, and this electrical sig-
nal is conducted to the spinal dorsal horn (Fig.  1.1 ). Here, a 
complex series of interactions occur, with Aδ and C fi bers 
working to enhance the signal strength, while Aβ fi bers and 
descending inhibitory fi bers work to inhibit the signal, and 
all of this interaction receives an additional excitatory infl u-
ence from the glial cells [ 35 ,  36 ] within the dorsal horn. 
Once the dorsal horn interactions reach a fi nal summation 
of factors, the remaining signal is then transmitted via the 
spinothalamic and spinoparabrachial tracts to the brain 
(Fig.  1.2 ). The spinothalamic transmission is delivered to the 
thalamus and is processed on to the contralateral 
 somatosensory cortex. The spinoparabrachial transmission is 
processed through the hippocampus, amygdala, and onward 
to the prefrontal cortex, ACC, and other areas of the brain 
bilaterally (Fig.  1.3 ) [ 13 ,  26 ,  27 ,  37 – 40 ].    

 Intensifi cation of the laser beam being generated by the 
periphery or spinal cord can occur via sensitization of 
the peripheral nociceptors, which increases the intensity of 
the signal reaching the spinal cord [ 12 ]. At the spinal level, 
we can experience recruitment of new nociceptive inputs or 
even non-nociceptive fi bers (as with Aβ fi bers) when the sig-
nals are strong enough. When enough stimulation has 
occurred via root input or dorsal horn sensitization, the spi-
nal cord can go into “automatic” mode, where it no longer 
needs peripheral input to fi re. Thus, we can wind up with 
very strong and enduring laser beams from the physical gen-
erators below the brain [ 13 ,  38 ,  39 ,  41 ]. 

 Within the brain, adding further to this complex process 
which happened in the dorsal horn, an area of the caudate 
contains TANS (tonically active neurons). It is in this area of 
the brain where a confl uence of signals from the hippocam-
pus (memory), our emotions (amygdala), and our cognitions 
are processed, with the resultant signals being sent to the 
 globus pallidus and up to the motor cortex. Thus, messages 
that come from areas of our brain that are overlapping and 
interacting with pain signals can incorporate cognitive, emo-
tional, and memory inputs that have a direct effect on our 
motor system as well as our sensory system [ 6 ]. This pro-
vides an understanding to the concept that our brain process-
ing is geared to result in “action” and is responsive to our 
sensory perceptions such as pain. We do not experience 
 sensory perceptions for the sake of experiencing alone 
[ 6  14  22 ,  42 ,  43 ]. 

   Table 1.1    Contributions to a pain hologram   

 Physical neuromatrix, including peripheral and central nervous 
systems plus fascial network: 
 • Emotional 
 • Cognitive 
 • Memory 
 • Mind 
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Nociceptive pain processing*: Transduction to perception 
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  Fig. 1.1    Nociceptive pain processing. Transduction to perception       
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  Fig. 1.2    The dorsal horn of the spinal cord serves as an interface in pain processing       
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 In addition to the neural network, physical input to our 
pain hologram can be strongly infl uenced by the fascial sys-
tem, described as the organ system of stability and mechano- 
regulation [ 44 ], and wherein lies ten times more sensory 
nerve endings than in muscle [ 45 ,  46 ]. Fascia lines all body 
parts, as John Barnes puts it: “fascia is a tough connective 
tissue that spreads throughout the body in a three- dimensional 
web from head to foot functionally, without interruption” 
[ 2 ]. The purpose of fascia is to maintain body shape and keep 
organs in their proper positions, as well as resist mechanical 
stresses from any source such as trauma and infl ammation 
[ 47 ]. This function of fascia is best understood through the 
construct of tensegrity, a concept that explains the relation-
ship between skeleton, tensional forces of the fascia, con-
tractility of muscle, and hydrostatic pressure of fascial 
compartments [ 48 ]. Restric tions of the fascia have been 
found to cause limitations in movement and pain which can 
have non- dermatomal referral patterns [ 49 ,  50 ], thus demon-
strating that the physical input to our pain hologram from 
fascia is not by activation of peripheral nociceptors. While 
often ignored in evaluating a person’s pain perception, fas-
cial contribution to pain has been demonstrated in such 
diverse problems as Achilles tendinopathy [ 51 ], plantar fas-
ciitis [ 52 ], systemic lupus erythematosus [ 53 ], and acute 
compartment syndrome of the upper extremity [ 54 ]. 

 Researchers have demonstrated an energy transmission 
system throughout fascial planes. This energy wave is faster 
than neural transmission and is very nicely visually demon-
strated by Guimberteau [ 55 ]. Body memory of past events or 
trauma (physical, emotional, or sexual) [ 3 ] can be stored in 
the fascia, similarly to neural storage, and this stored memory 
can interrupt the smooth fl ow of energy via the fascial system 
[ 2 ,  55 – 57 ]. We do know that traumatic events are processed 
by the person immediately after they happen. However, what 
is not totally processed at that time is stored in cellular body 

memory traces that become like a three- dimensional photo 
(although the storage is in energy units and not pictures) and 
incorporates all contingencies of that event, placing them in 
“storage” at an unconscious level. Barnes has found that a 
part of these stored memory traces in the fascial network are 
positionally dependent [ 2 ]. Through Barnes’ unwinding tech-
nique, bodily positions that can replicate the same body part 
position at the time of the trauma can release and make con-
scious the stored unconscious memories and allow the person 
to fi nish working through that event [ 2 ]. 

 Other therapeutic applications that take advantage of this 
fascial network input to pain are being used for surgical 
anesthesia and post-op pain control. Fascial iliaca compart-
ment block has been used in fractured neck of femur [ 58 ], 
hip arthroplasty [ 59 ], and this same block has been shown to 
reduce emergence agitation in children having thigh surgery 
[ 60 ]. One study cited has replaced epidural anesthesia with 
fascial anesthesia in prostatectomies [ 61 ]. Although the fas-
cial network is not processed via the peripheral nociceptors, 
there is some recent animal research to indicate some dorsal 
horn activity via the fascial network in addition to fascial 
activation itself, and this article concludes that fascial input 
is a signifi cant contributing force to painful syndromes [ 62 ].  

   Emotional Laser Beams 

 We are all familiar with the fact that people with persistent 
pain frequently have complaints of anger, anxiety, depres-
sion, and sometimes fear attached to their pain experience. 
These reactions have been categorized into phasic, acute, 
and chronic by Craig, with phasic and acute representing 
anticipatory fear and relief, while chronic represents depres-
sion, fear, anger, disgust, social distress, guilt, subservience, 
resignation, and abandonment [ 63 ]. The question then arises 

Processing of pain in the brain occurs in several regions

Somatosensory cortex

Insular cortex

Thalamus

Hippocampus

Amygdala

Anterior cingulate cortex

Prefrontal cortex

Pain + emotion
Pain only

  Fig. 1.3    Processing of pain in 
the brain occurs in several 
regions       
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as to whether these emotional complaints are representative 
of primary psychological illnesses or are they part and parcel 
of normal and/or dysfunctional brain activity relative to pain 
perception? Do people living with maldynia have multiple 
illnesses or was Osler correct to have us think of “one per-
son, one disease”? 

 Perhaps we can make more sense of this question by look-
ing at brain function. Brain areas signifi cantly involved in 
emotion in the brain include the amygdala, hippocampus, 
lateral hypothalamus, caudate, anterior cingulate cortex 
(ACC), supraorbital cortex, and prefrontal cortex [ 13 ,  37 ]. 
These same areas have been well documented in depression, 
anxiety, obsessive-compulsive disorder, and fear among oth-
ers [ 4 ,  6 ,  11 ]. Interestingly, if we look at the affective dimen-
sion of pain, according to Price and the Rome article, these 
same brain areas are the ones involved [ 14 ,  15 ,  28 ]. Thus, 
what we are beginning to identify is that pain perception and 
emotional problems share some of the same “brain railroad 
tracks.” The brain doesn’t “know” what it is doing, it just 
does. Therefore, if the brain is utilizing the same tracks for 
two different types of perception, it cannot tell which train is 
riding that track at any given time, nor does it care. In fact, 
two trains can use the same tracks at the same time, and by 
so doing, they can signal a “go” to each other. This mixed 
signaling helps us understand why people in pain, especially 
those with maldynia, will report that stressful or depressing 
events can exacerbate their pain. In our holographic analogy, 
this would be equivalent to adding strength to some of the 
laser beams making up our pain hologram, by non-painful 
inputs. This could be likened to “recruitment” in the spinal 
cord, where we intensify a pain signal through recruitment of 
non-nociceptive fi bers. (Spinal recruitment is a lower level 
route to add strength to the “physical” pain laser beam being 
fed into our hologram.) 

 The medical literature supports the reverse concepts to 
also be a frequent occurrence; that is, psychiatric patients 
with affective disorders often have pain as a symptom of 
their affective disorder. Phillips and Hunter identifi ed an 
increased prevalence and intensity in tension-type headaches 
in a psychiatric population compared to the general popula-
tion [ 64 ]. Melzack and Katz have discussed that stressful 
events have been associated with angina pectoris, ulcers, 
rheumatoid arthritis, painful menses, ulcerative colitis, and 
regional enteritis [ 20 ]. 

 In addition, some psychiatrists have taken the position 
that pain is no more than a symptom of psychiatric disease 
and is not a disease unto itself. We believe the distinction is 
better conceived by understanding perception rather than dis-
ease states. For example, Romano and Turner have written 
that approximately 50 % of all patients with pain and depres-
sion develop the two “disorders” simultaneously [ 65 ]. In 
view of brain imaging studies and our current understanding 
of overlapping brain areas in pain and depression, it makes 

sense that some patients may experience pain and depression 
simultaneously, while others may feel one or the other fi rst. 
If both perceptions are utilizing the same brain areas and 
reinforcing each other, then it becomes easier to understand 
why depression could stimulate a pain perception, pain could 
stimulate depression, or both could start together. Remember, 
the brain is the only part of the body that can “perceive,” and 
since the brain only “does,” without understanding, then any 
combination of perceptions can take place if the same areas 
of the brain are being utilized for them.  

   Cognitive Laser Beams 

 Marcus Aurelius [ 66 ] once said:

  If you are distressed by anything external, the pain is not due to 
the thing itself, but to your estimate of it. THIS you have the 
power to revoke at any time. 

   Our brain is structured such that the most primitive areas, 
in terms of development, are lower in location. Our cortex 
has been described as having evolved to be sitting on top of 
the older brain. Thus, the areas that are so highly integrated 
into the affective dimension of pain, as well as much of the 
pain areas associated with maldynia, are for the most part 
sub/lower cortical. As mentioned above, the TANS is the 
location where the cognitive areas meet the emotional areas, 
which have had input already from memory. Like so many of 
our sensory perceptions, the lower brain takes charge rather 
than the logical inputs we are capable of. It is often said that 
in most any issue between emotions and logic, the emotions 
will win out, that is, we will default to the “heart.” This is 
another way of saying that decisions and responses, unless 
consciously infl uenced, will include “unconscious” infl u-
ences that are more emotionally driven. Perlmutter and 
Villodo discuss the role of prefrontal cortex in reasoning and 
creative thinking and how changes in prefrontal functioning 
can lead to a “dysregulation” of the balance necessary for 
optimum brain function [ 67 ]. 

 This “default” system can often lead us into diffi culty. For 
example, when a person takes a medication for pain relief, 
the feeling of relief (“feels good”) can easily lead us into the 
behavior of “if one feels good, then two or three must be 
even better.” And hence, we can wind up with a patient 
developing signifi cant adverse medication reactions by their 
instinctual (unconscious) desire to be pain free. Too much 
NSAID, acetaminophen, antidepressant, antiepileptic, etc., 
can produce physical harm to the body. Too much controlled 
substance can produce adverse bodily reactions and/or 
behaviors that result in legal trouble as well. The ultimate 
expression of this “action without thinking” response can be 
the development of pseudoaddiction, where the perception 
of pain relief is the desired goal, and our behaviors can 
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mimic those of someone with a true addictive disorder. One 
person’s actions are driven by the desire to relieve pain, 
while the person with an addictive disorder demonstrates 
behavior driven by the need to get high and, further into the 
disease, by the need to avoid crashing and experiencing 
withdrawal. The behaviors may be very similar on the part of 
those two different people, with lack of demonstrable control 
in  following prescription directions, drug seeking behaviors, 
actually placing themselves in harm’s way at times, lying to 
those around them in order to obtain more medications, etc. 
(see   Chap. 6     on Addictive Disorders and Pain). What we 
experience in situations where the lower brain centers are 
controlling our responses are cognitive rationalizations, that 
is, “if one pill works, two is better” as a way to justify our 
desire to have less pain. This kind of cognitive laser beam is 
one in which the cognition follows the affective dimension 
rather than lead it. 

 Various issues regarding the cognitive input to pain per-
ception have been described [ 4 ]. These contributions have 
looked at such issues as the roles of language descriptors 
[ 68 ], emotion and attitudes [ 69 ], culture and attention [ 70 ], 
ethnicity [ 71 ], gender differences [ 72 ], and age differences 
(see   Chap. 19    , Pain in the Elderly Population) [ 73 ]. The lit-
erature also supports the signifi cance of the affective dimen-
sion through the cognitive inputs [ 23 ]. These contributions 
from mind and cognition support Schwartz’s description of 
processing the affective, memory, and cognitive processes 
through the TANs, described earlier. 

 Conversely, when cognitive-behavioral therapies are uti-
lized in treating pain or other problems such as depression or 
OCD, the success of the patient depends on their ability, 
through much practice, to have the cognitive abilities of the 
higher cortex take charge and present alternative “thinking” 
to the patient. This change allows for a reframing of thoughts 
and a refocusing of attention as well as the consequent 
behaviors away from the “painful” thoughts, that is, “I hurt,” 
“I am suffering,” “I will never be able to enjoy family picnics 
again,” etc [ 4 ,  74 ]. These examples are of our cognitive sys-
tem in a passive mode (default system). The alternatives, 
through cognitive-behavioral approaches, would be to assert-
ively place into consciousness such concepts as “this pain 
has no benefi cial meaning to me, therefore, I will focus on 
the love I have for antique cars and review some pictures of 
old convertibles now,” or “since this pain is meaningless to 
me, I choose to breathe deep ten times and allow my body to 
feel the fl ow of positive energy course through me,” etc. 
Utilizing our higher cortical powers assertively, then, allows 
us to change the “default” system by building in new neuro-
plastic patterns. We literally can control our lives by creating 
the new set of railroad tracks we want our train to utilize and 
set up the switching mechanisms by practicing, until the new 
track becomes our “default.” This becomes active mode for 
our cognitive inputs [ 6 ]. 

 Thus, the cognitive contribution to pain lasers can be pos-
itive or negative and can be minimal when in passive mode 
(old default), or when in active mode, the cognitive input has 
the potential, in many instances, to become the most power-
ful infl uence to overcome adverse emotional reactions [ 23 ]. 
As we will see below, the cognitive force from our mind 
through our cortical thinking brain can become a valuable 
source of positive neuroplastic retraining of our brain. 
Cognitive-behavioral processes have been shown to be the 
most effective in helping people with maldynia to restore 
their functional status and maximize their abilities to take 
charge of their lives again [ 4 ,  74 ]. Our developmentally high-
est level of brain function is often needed to help us deal with 
our most signifi cant life problems, when our lower brain lev-
els that normally run on automatic default fail us. The para-
dox is that it so often requires professional help to teach us 
how to utilize these higher level approaches to alter our life 
experiences, which are our perceptions (see   Chap. 7    ). 

 Another example of how we can utilize our higher cogni-
tive power to defeat pain is through hypnosis. Rainville et al. 
have demonstrated that if we use hypnosis to alter the 
affective- motivational dimension of pain fi rst, there is often 
a reduction in the sensory-discriminative pain dimension that 
follows it [ 75 ]. However, this approach makes changes in 
brain function through the lower centers which mediate the 
affective dimension of pain and does not involve the somato-
sensory cortex. On the other hand, the reverse is not true. 
If we utilize hypnosis to alter the sensory-discriminative 
dimension of pain fi rst, the process does involve the somato-
sensory cortex, but even if we alter the pain intensity, the 
affective dimension (the “yuck”) doesn’t change [ 75 ]. Thus, 
how we build our new railroad tracks and which “switchers” 
we utilize can have a rather dramatic effect on the “retrain-
ing” process of the brain (see   Chap. 9    ).  

   Memory Laser Beams 

 Memory in humans is a complex process, which involves 
multiple inputs to go from immediate memory to long-term 
memory. Memory is made in the body cells [ 7 ,  56 ] as well as 
in the brain, but it is not made in pictures. It is made in mne-
monics, with different memory storage for each part of the 
memory. For example, the memory for a traumatic event 
(painful or not) will have memory traces for the event itself, 
the place it happened, the smells involved, the sounds heard, 
the sights seen, the emotions perceived, the thoughts associ-
ated with the event, our judgment of what has happened, etc. 
The memory is made and stored according to events and pat-
terns. The memory may or may not remain in our conscious 
awareness, but long-term memory is permanent [ 76 ,  77 ]. 

 Brain areas involved in memory involve left prefrontal, tem-
poral, and parahippocampal cortices. The level of activation 
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of these areas predicts which memory becomes long term or 
not [ 78 ,  79 ]. The hippocampus and amygdala relate to emo-
tional memory (remember the TANS) via NMDA and dopa-
mine, and long-term potentiation in the hippocampus may 
underlie learning and memory [ 76 ,  77 ,  80 ]. Prefrontal cortex is 
involved with object identity, spatial locations, memory and 
coding, and analysis of the meaning of items [ 81 – 83 ]. 
Prefrontal cortical involvement increases as the semantic com-
plexity rises [ 78 ,  79 ]. Thus, we can begin to see how memory 
becomes entwined with the confl uence of brain patterning 
involved in pain perception. Through the TANS, the feed-in of 
memory, emotions, and meaning all meld together. When the 
input is of suffi cient intensity, memory will be made [ 83 ]. 

 When we want to actively recall a memory, such as “what 
did I eat for lunch today,” our brain must activate these brain 
areas, pull up the mnemonic for each part of that hologram 
for “lunch,” and converge them all to produce the three- 
dimensional holographic picture in my mind’s eye of lunch 
today. This will include all my senses, including taste, color, 
food presentation, sounds in the room where lunch was 
eaten, the conversation that took place, who was there, the 
temperature of the food and room, how much comfort or dis-
comfort was involved both physically and emotionally, etc. 

 Thus, memory is made in parallel for the events and for 
the emotional and other components [ 15 ,  28 ]. Hence, when 
we have to converge multiple mnemonics to produce our 
pain perception hologram, the mnemonic for any portion of 
the pain (sensory-discriminative, affective, memory, or both) 
can be overloaded by previous memory mnemonics for that 
particular quality of the pain [ 4 ,  84 ]. If the affective compo-
nent is overloaded, we can see the limbically augmented pain 
syndrome (LAPS) described by Rome and Rome. Thus, 
memory, and sensitization of the memory system, can result 
in augmentation of the pain perception. This accounts for 
why sufferers of persistent pain often have a more frequent 
history of trauma compared to the general population. 

 Returning to our great Roman emperor, Marcus Aurelius 
[ 66 ], we can again quote him:

  As for pain, a pain that is unbearable carries us off; but that 
which lasts a long time is bearable; the mind retires into itself, 
and the ruling faculty is not injured. As for the parts which are 
hurt by the pain, let them, if they can, give their opinion of it. 

   If we view this memory system through the lenses of the 
brain areas involved, and realize those same brain areas are 
involved with the physical, emotional, cognitive, and mean-
ingfulness of any perception, including pain, we can see the 
genius behind Marcus Aurelius’ two observations about pain 
perception. He demonstrated a far-reaching wisdom about 
pain perception, without any scientifi c knowledge of how 
accurate his statements have turned out to be in terms of 
modern investigations into brain functioning.  

   Mind Control and Mind Laser Beams 

 Building on the foundation that our mind is something dif-
ferent from our brain, even though it operates through the 
brain, we can add some very powerful laser beams and con-
trol over the entire system through mindfulness. 

 As Schwartz has described, “quantum theory creates a 
causal opening for the mind, a point of entry by which mind 
can affect matter, a mechanism by which mind can shape 
brain. That opening arises because quantum theory allows 
intention, and attention, to exert real, physical effects on the 
brain…” [ 6 ]. 

 This same author has brought together the work of many 
neuroscientists, such as William James, Henry Stapp, and 
Benjamin Libet in order to demonstrate how the mind can 
physically affect the brain. It has been demonstrated that a 
wave of “readiness” energy appears in the brain about 
 350–550 ms before a motor movement occurs. In addition, 
the sense of will occurs 150–200 ms prior to a movement. 
This free will offers an opportunity to make the movement a 
“go” or “not go” [ 6 ]. Stowell has previously described a sim-
ilar time delay in pain perception [ 85 ], and the impact of 
psychosocial feedback has been investigated in the timing of 
events by Lee and colleagues [ 42 ]. 

 Hence, the understanding of free will becomes a process 
by which the brain “bubbles up” unconscious thoughts that 
could lead to action; but free will, as a conscious system, pro-
vides an opportunity to screen these bubbling ideas and exert 
control over which ones are a go or not. It has been proposed 
that the initiatives that bubble up in the brain are based on the 
person’s past memories, experiences, values inculcated from 
society, and present circumstances. Interestingly, studies of 
brain function in relationship to free will demonstrate that the 
prefrontal cortex is activated as a primary area. Disorders 
such as schizophrenia, which is marked by autistic behavior 
and inactivity, and clinical depression, one symptom of which 
is lack of initiative, demonstrate a consistently low level of 
activity in the prefrontal cortex [ 6 ]. 

 Additionally, studies cited by Schwartz have demonstrated 
activation of brain regions which affect perception, such as 
auditory-language association cortices in the temporal lobe 
without any associated activity of the auditory cortex in schizo-
phrenic patients who are having active auditory hallucinations. 
In fact, the hippocampus (retrieving contextual information), 
ventral striatum (integrating emotional experience with per-
ception), and thalamus (maintaining conscious awareness) 
were also involved in these patients, but the frontal cortex 
remained quiet. Another example of a patient with amyo-
trophic lateral sclerosis (ALS) showed that by implanting elec-
trodes into his motor cortex, he was able to will his brain 
to activate his motor cortex by imagining his fi nger moving. 
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This enabled him to be able to move a cursor on his computer 
through brain activation via his imagination [ 6 ]. We have pre-
viously discussed in this chapter how imagination also acti-
vates brain function consistent with allodynia, in people 
without any current allodynia, but only a history of same. 

 It has been shown that long-standing pain can interrupt 
time perception, causing a disorganization of the patient’s 
being in the world [ 86 ]. Spatial additivity and attention also 
had impact on the mind-pain relationship [ 87 ]. One of the 
most powerful demonstrations of mindfulness “power” is 
presented by Fitzgibbon and colleagues, in which “synesthe-
sia” is used to explain how, if we experience another person’s 
pain, similar brain areas that are activated in the pain person 
are activated in the sympathetic person as well [ 32 ]. Rainville 
et al. [ 75 ]. have shown the brain activation associated with 
hypnosis, and Krämer’s group has shown brain activation 
through imagination, another mindful activity [ 29 ]. 

 Our spiritual perspectives also contribute to our mindful 
contributions to our pain lasers. Perlmutter and Villoldo 
describe nicely the relationship between our spiritual 
beliefs and brain function (see also   Chap. 14    , for a more 
comprehensive discussion of this important input to our 
pain hologram) [ 67 ]. 

 Another area that deserves discussion in terms of mind 
laser beam input to our pain hologram is that of post- traumatic 
stress disorder (PTSD). We have long known of an associa-
tion between PTSD, either military or civilian, and pain per-
ception. The trauma, which can be due to physical calamity, 
emotional abuse, sexual abuse, or combinations of these, 
results in neuroplastic changes causing a sensitization in 
brain regions overlapping with some of those involved in pain 
perception [ 88 – 92 ]. The limbic system, especially amygdala, 
demonstrates hypersensitivity, while the medial frontal cortex 
fails to exert governance [ 93 ]. For example, loud noise results 
in a more severe and exaggerated effect in people with PTSD 
[ 94 ]. Other clinical symptoms, such as intrusive rethinking of 
the traumatic event, intrusive dreaming of same, diminished 
interests, constriction of affective responses, as well as height-
ened responses to events that arouse recollections of the 
trauma, are all congruent with the dysfunction of the limbic 
and prefrontal cortex areas seen in chronic pain sufferers. As 
we discuss in this chapter, the more attention we pay to things 
that activate similar areas of the brain, the more intensely 
those brain areas react to less intense stimuli or even imag-
ined stimuli. Thus, we can see why trauma and maldynia so 
frequently coexist and how two seemingly different happen-
ings can serve to reinforce each other. Treatments directed at 
one, can conversely, reduce the intensity of the perceptual 
experience of the other. Perception within PTSD victims has 
been described as “you can never feel just a little bit: it is all or 
nothing” [ 95 ]. This is very similar to the heightened pain per-
ceptions in such painful  conditions as limbically augmented 
pain syndrome (LAPS) [ 28 ], phantom pain [ 11 ,  96 ,  97 ], 

 irritable bowel syndrome (IBS) [ 98 ,  99 ], chronic daily head-
ache [ 100 ,  101 ], chronic depression [ 102 ,  103 ], and fi bromy-
algia [ 104 – 106 ]. Dohrenbusch et al. have also demonstrated 
the heightened sensory system in general in patients with 
fi bromyalgia [ 106 ]. Hence, in all of these conditions, our 
mindful perception is increased secondary to the neuroplastic 
sensitization of the brain. 

 Finally, Schwartz has discussed how volitional attention 
is the key to inducing neuroplastic changes through mindful-
ness. Attention determines brain activity, through the selec-
tion process discussed earlier. “Attention can do more than 
enhance the responses of selected neurons. It can also turn 
down the volume in competing regions” [ 6 ]. “When it comes 
to determining what the brain will process, the mind (through 
the mechanism of selective attention) is at least as strong as 
the novelty or relevance of the stimulus itself” [ 6 ]. This 
attention seems to originate in the frontal and parietal lobes, 
but like other functions, imaging studies show that there is no 
attention center in the brain. Rather, we see similar patterns 
as those associated with pain perception, that is, prefrontal 
cortex and anterior cingulate. In addition, parietal cortex, 
basal ganglia, and cerebellum are involved. Furthermore, 
studies have shown that when you pay attention to some-
thing, the brain parts involved in processing that something 
become more active. “Attention, then, is not some fuzzy, 
ethereal concept. It acts back on the physical structure and 
activity of the brain” [ 6 ]. Indeed, hypnosis, one of our poten-
tially powerful treatment tools, is best understood as focused 
awareness (highly selective attention) with a resulting reduc-
tion in peripheral awareness (see   Chap. 9    , Hypnosis and Pain 
Control) [ 107 ]. Tai Chi, another mindfulness system, also 
incorporates attentional focus to utilize slow movements that 
promote balance, agility, fl exibility, and strength to develop 
synergy of mind and body [ 108 ]. 

 In creating neuroplastic changes to aid control over pain 
holograms, repeatedly utilizing patterns of attention will 
actually result in changes in patterns of sensory processing, 
and this remapping of sensory cortex has been demonstrated. 
Animal studies that have documented these neuroplastic 
changes in primary auditory cortex, somatosensory cortex, 
and motor cortex support the position that it is the attentional 
state of the animal which is crucial to make the change, not 
the sensory input itself. “Every stimulus from the world out-
side impinges on a consciousness that is predisposed to accept 
it, or to ignore it. We can therefore go further: not only do 
mental states matter to the physical activity of the brain, but 
they can contribute to the fi nal perception even more power-
fully than the stimulus itself” [ 6 ]. In fact, it has been shown 
that when stimuli identical to those inducing neuroplastic 
changes in an attending brain are delivered to a non- attending 
brain, there is no induction of neuroplastic cortical change 
[ 6 ]. Hence, “the willful focusing of attention is not only a 
psychological intervention. It is also a biological one” [ 6 ]. 

1 Pain as a Perceptual Experience
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 Schwartz nicely summarizes the contribution of mind via 
quantum brain functioning in the following quote [ 6 ]:

  Our will, our volition, our karma, constitutes the essential core 
of the active part of mental experience. It is the most important, 
if not the only important, active part of consciousness. We gener-
ally think of will as being expressed in the behaviors we exhibit: 
whether we choose this path or that one, whether we make this 
decision or that. Even when will is viewed introspectively, we 
often conceptualize it in terms of an externally pursued goal. But 
I think the truly important manifestation of will, the one from 
which our decisions and behaviors fl ow, is the choice we make 
about the quality and direction of attentional focus. Mindful, or 
unmindful, wise or unwise--- no choice we make is more basic, 
or important, than this one. 

      Pain Holograms 

 We have looked at how perception is analogous to holo-
grams. When we want to evaluate a person’s pain, we need to 
just look at what laser beam is part of the pain hologram. Is 
there a contribution to their pain perception from physical 
inputs, emotional inputs, cognitive inputs, mindful inputs, 
memory inputs, or multiple sources linked together by brain 
function? Only by understanding their entire hologram can 
we then begin to devise the appropriate treatments to decon-
struct as much of their hologram as possible. 

 The importance of evaluating and treating a person’s pain 
by identifying what laser beams may be contributing to their 
pain hologram is critically important to our success in fi nding 
them relief. For example, a 34-year-old female migraine suf-
ferer had been averaging 2–3 headaches/month, relieved by 
an injection at local emergency rooms, for years. One eve-
ning, she suffered a severe headache, went to an emergency 
room for treatment, and was told “you’re having a migraine; 
go home and go to bed.” The patient, who sought treatment at 
a different hospital, was found to have a ruptured brain aneu-
rysm, which was successfully surgically repaired. However, 
she began to experience a daily headache from that time for-
ward. She had been to several headache clinics and neurolo-
gists, all of whom treated her for “transformed migraine” for 
over 2 years with multiple classes of migraine pharmacologi-
cal treatments, biofeedback, acupuncture, and meditation 
without success. She was referred to our clinic for treatment 
of the PTSD from the night of the ruptured aneurysm, as she 
clearly thought she was going to die that night. Processing the 
PTSD with eye movement desensitization and reprocessing 
(EMDR), a psychological treatment that seems to “delink” 
linked memories and possibly reverse the long-term potentia-
tion associated with this memory storage, was successful in 
alleviating her PTSD symptoms  completely. However, her 
headache continued. EMDR was then used to target the 
daily headache itself, and after six sessions, her daily head-
ache was resolved and has not returned in over 8 +  years. 

She does continue with her 2–3 migraines/month. Her daily 
headache hologram appears to have been a “phantom head-
ache.” EMDR is a useful treatment for phantom pain and can 
resolve it permanently, as it did in this case, unless the person 
is re-traumatized [ 109 ]. Thus, only by  continuing to search 
for what laser beams may have been underlying her pain 
hologram were we able to identify and treat her with a treat-
ment that allowed deconstruction of that hologram and reso-
lution of her daily headache. 

 John Barnes has said that, “prior to seeing any patient that 
day, if we believe we know what we are going to do based on 
their diagnosis, then we don’t know what we are doing.” This 
is not only an observation, but we consider it to be a medical 
principle [ 2 ,  3 ]. Our patients’ pain holograms are dynamic, 
not static, just like our physical nervous system. Thus, we 
owe it to ourselves and our patients to fi nd out what that pain 
hologram is comprised of and the importance of each con-
tributing factor on any given day in order to properly plan 
treatment. This approach allows us to treat people, not body 
parts. Pain holograms are three-dimensional, just like any 
other hologram, and we can be more successful with pain 
sufferers if we approach pain perception through those lenses.  

   Summary 

 In this chapter, we have explored human perception and pain 
as a perceptual experience. We have looked at how individual 
parts of pain perception are processed in the brain, with over-
lapping of multiple different inputs within brain regions result-
ing in the enabling, enhancement, sensitization, and altered 
perceptions which can result from this. This perspective allows 
a better understanding of why pain has so many comorbid psy-
chological consequences, as well as altered motor behaviors. 

 By utilizing an analogy to holograms, we have discussed 
how various sources of input into a pain hologram can come 
from physical inputs, including the nervous system and fas-
cial tissue energy, and/or from emotional, cognitive, mem-
ory, as well as mindful sources. These different inputs, which 
operate via the brain, are best explained through both tradi-
tional and quantum physics. Traditional physics can help us 
understand some of the hard-wiring nervous system (periph-
eral, spinal, and brain) functions. However, it is only through 
a “quantum brain” perspective that we can make sense out of 
the perspectives of mind, thoughts, fascial energies, memory, 
and our cognitions which include our social, cultural, famil-
ial, spiritual, and personal values. Through these traditional 
and quantum brain approaches, we can understand why each 
person’s pain hologram is unique to them, regardless of the 
type of pain. If fi ve people all suffered a tibial fracture in an 
auto accident, there would be fi ve different holograms cre-
ated, and those fi ve individuals’ experiences with “tibial 
fracture pain” would all be different from each other. 
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 Our ultimate formula for successful treatment is to restore 
a sense of balance to the system [ 110 ]. An example of this is 
seen in intracranial electrical stimulation for chronic depres-
sion and pain control. Here, the stimulation, which reduces 
brain activity, is applied to the motor cortex and not the sen-
sory cortex, thus reestablishing a better balance within the 
brain [ 111 ]. The results are immediate. 

 Through comprehensive exploration of our patients’ pain 
holograms, we are better able to identify appropriate treat-
ments [ 21 ]. Patients who don’t respond “as expected” may 
well have laser beams that we have not yet found or perhaps 
undervalued. If we keep in mind our old adage that the 
patient is always “right,” it can lead us to unexplored paths to 
seeing their pain hologram differently and allow us newer 
approaches to those “diffi cult” cases. It can help us to keep in 
our consciousness, as pain treaters, the opening thought to 
this chapter:  the mind creates the brain.      
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            Introduction 

 Neuroplasticity is a term that is used quite frequently these 
days in pain-related literature, and in many ways, it has come 
to be a term especially associated with maldynia [ 1 ,  2 ]. 
However, neuroplasticity is a term that more accurately 
delineates the way our nervous system operates, peripherally 
and centrally, and it should have no intrinsic judgment placed 
upon it. It simply is what it is. 

 Neuroplasticity implies a mechanism whereby the physi-
cal anatomy and physiological workings of our nervous sys-
tems happen, both in normal and pathological conditions. 
It is the operating system for our nervous system “computer.” 
It is like a combined hardware and software program. It is 
 programmable, and when neuroplastic changes occur, they 
cause both physical changes, that is, anatomical changes to 

neurons, and physiological changes in the neurological 
 patterns of operation. In many ways, these changes are 
 analogous to laying down a set of railroad tracks. Once the 
tracks are in place, a train has no options but to follow the 
tracks, unless a switcher makes a change in the track and 
sends the train onto another set of tracks. In a similar way, 
once neuroplastic changes occur, our nervous system has no 
option but to follow these tracks, unless something causes a 
switch onto new tracks. However, the old tracks remain 
available indefi nitely, and certain circumstances can switch 
our neurological train back onto the old track again. 

 In normal conditions, we foster the utilization of neuro-
plastic development to not only develop “railroad tracks” but 
also to polish them. For example, we develop the ability to 
walk from about 1 year of age, and hence, we lay down some 
early tracks for mobilization. As we age, and as we utilize 
walking in our everyday life, we polish those tracks till we 
become adept at walking. Eventually, we fi nely polish the 
system to allow for balance, mobility at low speed (walking) 
or high speed (running), and we develop variations on the 
mobility theme, such as skipping and hopping. With prac-
tice, we become better and better at it, adding more and more 
polished tracks as we develop. Later, we utilize neuroplasti-
city to accomplish more sophisticated tasks, such as develop-
ing the ability to play musical instruments, develop craft 
skills, or become athletes. In these situations, we merrily go 
our way without paying much attention to the fact that we are 
building new neurons devoted to the task at hand, and then, 
we are polishing and fi ne-tuning how the neurons work 
together in patterns that allow us to become profi cient and 
effi cient at what our task is. These neuroplastic changes are 
what allows us to become very accomplished at “within- 
self” activities, such as practicing at a musical instrument 
until the fi nger movements become “automatic,” thus allow-
ing the musician to concentrate on how they want the music 
to sound rather than on how to move fi ngers to produce the 
desired sound. But practicing also allows for neuroplastic 
changes to affect social activities with others, for example, 
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when  linemen members of a football team describe the state 
of being where they “know” what their teammates will 
do without having to verbally communicate during plays. 
This happens from concentrated practice until the neuroplastic 
tracks for working together are highly polished. 

 Certain principles have been attributed to neuroplastic 
development and functioning [ 3 – 5 ]:
    1.    Our brain is constantly changing, based on our current 

experiences.   
   2.    Cells that fi re together, wire together, and, through prac-

tice, stay together.   
   3.    “Use it or lose it” works for brain activity and numbers 

of neurons.   
   4.    Our brain works best when the system is “balanced.”   
   5.    The left and right hemispheres work together within this 

balance, under normal conditions, as a whole and not 
separately.   

   6.    The corpus callosum is the bridge between hemispheres, 
and it is denser in females than in males, making the female 
brain more symmetrical and women more intuitive.   

   7.    Male brains have an asymmetrical torque, with a right 
frontal lobe larger than the left and the left occiput larger 
than the right.   

   8.    Right hemispheres process visual and spatial informa-
tion related to the big picture and is more active while 
we are learning something new, while left hemispheres 
are more adept at details, categories, and linearly 
arranged information such as language, and the left 
hemisphere becomes more involved once something is 
“overlearned” and is now routine.   

   9.    Right brain makes more connections with centers below 
the cortex and hence has more to do with emotional things.   

   10.    Women have a greater density of neurons in the tempo-
ral lobe, which specializes in language, and in develop-
ing language skills; they activate the left hippocampus 
(related to memory) more than men do, while men gen-
erally have greater visual and spatial skills, because they 
show greater activity in the right hippocampus.   

   11.    Prefrontal cortex provides our most complex cognitive, 
behavioral, and emotional capacities. The dorsolateral 
prefrontal cortex is involved in higher-order thinking, 
attention, and short-term memory, while the orbital fron-
tal cortex processes emotions via connections through 
the amygdala and is involved in social issues. Right pre-
frontal cortex develops foresight and “gets the gist of it,” 
allowing us to stay on course to our goals and under-
stand metaphor, whereas left prefrontal cortex focuses 
on details of individual events.   

   12.    The major neurotransmitters function in coordination 
with each other according to the following general 
understandings:

    (a)    Gamma-aminobutyric acid (GABA) is inhibitory 
and quiets the brain, while glutamate is excitatory 
and stirs it up. These neurotransmitters account for 
about 80 % of brain signaling.   

   (b)    Serotonin, norepinephrine, and dopamine act more 
as neuromodulators, alter sensitivity of receptors, 
make transmission more effi cient, and instruct neu-
rons to make more glutamate. They also have other 
modulating duties: serotonin helps the system stay 
in control, norepinephrine activates attention and 
amplifi es signals for perception, arousal, and moti-
vation, and both serotonin and norepinephrine are 
associated with mood. Dopamine sharpens and 
focuses attention and is involved with reward, move-
ment, learning, and pleasure.       

   13.    Neuroplastic development and changes occur via long- 
term potentiation (LTP). This happens through electro-
chemical changes. Glutamate in presynaptic cells builds 
up, while the postsynaptic cell increases receptivity of 
receptor sites, increasing the voltage to attract more glu-
tamate. If the increased fi ring continues, the genes 
within neurons turn on and build more infrastructures to 
enhance the system. This occurs via brain-derived neu-
rotrophic factor (BDNF). BDNF increases gene activa-
tion, voltage, serotonin, and even more of itself. It also 
regulates apoptosis.    

  Under normal conditions, the system described above 
works in harmony within the brain to regulate our learning, 
emotions, thinking, and controls through a marvelous 
 balance of a feedback system of neurophysiology. Through 
the development of neuroplastic brain anatomy and physiol-
ogy, we function in a state of health. 

 However, when we are dealing with neuroplastic changes 
that have negative consequences for our lives, we tend to place 
a “black cloud” value onto them. For example, the neuroplastic 
changes that account for fi bromyalgia, complex regional pain 
syndrome, and neuropathic pain are all understood through 
negative lenses. In these painful conditions, we focus our 
understandings on how neuroplastic changes produce such rav-
aging conditions that account for so much human suffering. 

 Neuroplasticity, then, can account for “the good, the bad, 
and the ugly” of pain perception. In the remainder of this chap-
ter, we will focus on how neuroplasticity can result in the nor-
mal transmission of pain and how sensitization of the nervous 
system, peripherally and centrally, can alter a rather magnifi -
cent “pain system” and place the pain train on different tracks. 
Through the remainder of this chapter, we will describe what 
happens in terms of normal pain transmission and the neuro-
plastic changes of the nervous system in the disease of pain and 
principles of treatment applications designed to retrain the brain 
for health, by taking advantage of the principles listed above.  
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    Neuroplasticity in Pain 

    Eudynia: The “Good” 

 In our normal development, our nervous system becomes 
wired and develops the ability to transmit pain as a warning 
symptom. For example, if we fall down and break a bone, the 
warning pain says “something is wrong; fi x it and I will go 
away.” This transmission of a warning signal comes about 
through what we consider the “normal” development of our 
nervous system, but this is accomplished via our neuroplastic 
system of development. That system is a most complex and 
wonderful system that helps protect us. 

 It begins with transduction from nociceptors in the skin. 
These nociceptors respond to mechanical, chemical, and 
temperature extremes of hot or cold. They turn their response 
into an electrical/chemical signal that conducts information 
to the dorsal horn of the spinal cord (see Fig.   1.1    ). 

 At the dorsal horn, multiple inputs can have an effect on 
that information signal, some acting to enhance and some 
acting to diminish it. Once these infl uences occur, a fi nal 
summated signal is then sent up to the brain, where it is fur-
ther processed (see Fig.   1.2    ). Some of the signal passes up 
the spinothalamic tract, through the thalamus, and on to the 
contralateral somatosensory cortex, while some of it passes 
via the parabrachial tract to be distributed to multiple brain 
regions including the limbic system, the anterior cerebral 
cortex (ACC), the prefrontal cortex, the amygdala, and the 
striatum and on to the somatosensory cortex and also the 
motor cortex via the basal ganglia. The fi rst part accounts for 
Price’s sensory-discriminative dimension (the ouch) of pain, 
while the latter accounts for Price’s affective-motivational 
dimension (the yuck) of pain (see Fig.   1.3    ) [ 6 – 9 ]. 

 Overall, this system of eudynia offers us the security and 
protection against many threats, including injury, infection, 
and tumors, by alerting us to the pain associated with these 
threats. (The details of normal pain transmission are covered 
elsewhere in this book.) Hence, our system, through helpful 
neuroplastic development, will continue to serve us well 
indefi nitely, unless something goes awry.   

    Sensitization of the System 

    Maldynia: The “Bad” 

 Negative changes in the transmission of pain tend to occur 
through a process of sensitization. The nervous system can 
become sensitized at peripheral sites as well as centrally at 
dorsal horn and/or brain. Hence, a system that once worked 
to protect us can transform into one that produces ongoing 
pain [ 10 ]. Long-term potentiation (LTP) is the cellular model 

for sensitization [ 2 ,  11 ], whereas long-term depression 
(LTD) inhibits pain [ 12 ]. 

 For example, peripheral sensitization is known to happen 
at trigger point sites in muscle. Trigger points have been 
described as consisting of sensory (sensitive locus) and 
motor (active locus) combinations with sensitized nocicep-
tors [ 13 ]. Allodynic and hyperalgesic areas have been found 
in trigger points secondary to peripheral sensitization in 
chronic muscle pain [ 14 ,  15 ], tension-type headaches [ 16 ], 
and postmastectomy pain [ 17 ]. Both nociceptor and non- 
nociceptor sensitization secondary to ischemia due to sus-
tained contraction have been identifi ed in trigger points [ 18 ]. 
The peripheral sensitization of trigger points feeds into the 
dorsal horn and contributes to the beginning of central sensi-
tization. However, this peripheral sensitization resolves with 
treatment of the trigger points, whereas the central sensitiza-
tion appears to continue if LTP has occurred. 

 Likewise, plastic changes have been noted in peripheral 
nerve injuries, and these injuries also contribute to spinal 
and brain sensitizations [ 19 ]. The plasticity of the peripheral 
system is not quite as well identifi ed as that of the central 
system. 

 Central sensitization is more studied, especially at the spi-
nal dorsal horn level and, more recently, brain level, which 
has been undervalued in the past. “Central sensitization rep-
resents an enhancement in the function of neurons and cir-
cuits on nociceptive pathways caused by the increases in 
membrane excitability and synaptic effi cacy as well as to 
reduced inhibition and is a manifestation of the remarkable 
plasticity of the somatosensory nervous system in response 
to activity, infl ammation, and neural injury” (Fig.  2.1 ) [ 20 ].  

 At the cord level, many interactions can lead to sensitiza-
tion, both in terms of functional and structural changes [ 21 ]. 
Voltage-gated calcium channels (VGCC) [ 22 ,  23 ], transient 
receptor potential vanilloid type 1 (TRPV1) receptors [ 24 , 
 25 ], glutamate [ 7 ,  26 – 29 ], protein kinases [ 30 ,  31 ], sero-
tonin, and  N -methyl- D -aspartate (NMDA) [ 32 ] have all been 
described in functional roles within both the spinal cord and 
brain for sensitization (Figs.  2.1  and  2.2 ).  

 Structural and functional changes also occur in the spinal 
cord level regarding astrogliosis, and this effect seems to be 
mediated through secretion of diffusible transmitters, such as 
interleukins, ATP, and nitric oxide. The glial cells, via gluta-
mate release, are thought to sensitize second-order neurons. 
However, they may also have a direct effect via the astrocytic 
networks that can transduce signals intrinsically [ 33 ,  34 ]. 
Additionally, animal studies have demonstrated an increase 
in the number of synapses within the dorsal horn in neuro-
pathic pain [ 35 ]. 

 Within the brain, reduced opioid neurotransmission has 
been noted in animal studies of spinal LTP, especially in 
brain areas associated with pain modulation and affective- 
emotional response [ 36 ]. LTP in the hippocampus is also 
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involved with memory [ 37 ] and fear changes [ 38 ]. 
Spatiotemporal hippocampal changes have been observed in 
response to persistent nociception [ 39 ]. Tetanic stimulation 
of the ACC increased neurons in the central lateral nucleus of 
the medial thalamus [ 40 ]. fMRI, magnetoencephalography 
(MEG), positron emission tomography (PET), and voxel-
based morphometry (VBM) studies in neuropathic pain have 
also shown reorganization of cortical somatotropic maps in 
sensory and motor areas, increased activity in nociceptive 
areas, recruitment of new cortical areas usually not activated 
by nociceptive stimuli, aberrant brain behavior normally 
involved with descending inhibitory pathways, changes in 
excitatory and inhibitory transmitter systems, and signifi cant 
structural changes of neurodegeneration (use it or lose it) 
[ 41 ,  42 ]. These changes have been noted in phantom pain, 
chronic back pain, irritable bowel syndrome (IBS), fi bromy-
algia (FM), and two types of headaches. The alterations were 
different for each pain syndrome but overlapped in the cin-
gulated cortex, the orbitofrontal cortex, the insula, and the 
dorsal pons [ 43 ]. These recent studies support an earlier 
proposition that the syndromes of chronic daily headache, 
chronic depression, IBS, and FM may all be different “phe-
notypes” of one “genotype” secondary to central sensitiza-
tion [ 44 ]. Also, in post-spinal cord injury-related neuropathic 
pain, VBM studies have shown anatomical changes in pain-
related and classic reward circuitry, including the nucleus 
accumbens, orbitofrontal, dorsolateral prefrontal, and poste-
rior parietal cortices, and the right posterior parietal cortex 
projected to most of these affected areas [ 45 ]. Emotional-
affective and cognitive dimensions of pain seem to also dem-
onstrate structural and functional changes in maldynia, 
especially amygdala and prefrontal cortical areas [ 46 ,  47 ]. In 
fact, animal models for the amygdala-medial prefrontal cor-
tex-driven pain-related cognitive defi cits, including decision 
making, demonstrated that the cortical deactivation resulted 
from a shift of balance between excitatory and inhibitory 
transmission [ 47 ]. Hormones may have a role in neuroplasti-
city as well. Changes in neuroactive steroids during the 
estrous cycle have been shown to affect GABA-A receptor 
expression in female rats, resulting in an upregulation of 
GABA-A receptors late diestrus causing an increased excit-
ability of output neurons in the periaqueductal gray (PAG) 
and clinically resulting in hyperalgesia [ 48 ]. 

 Hence, we now have seen a neuroplastic transformation 
within the nervous system from a marvelous eudynic pain 
transmission model to one which demonstrates anatomic cel-
lular changes, chemical transmitter and neuromodulator 
changes, and physiological functional changes via the pro-
cess of sensitization. Indeed, our pain train now has different 
numbers of cars, different speeds at which to travel, changes 
in the stations along the way, and different tracks upon which 
it must now travel. It is what it has become!   

    Neuroplastically Remodeled Pain System 

    Persistent Pain: The “Ugly” 

 We will now turn more toward the clinical side of neuroplas-
ticity and look at some specifi c pain problems. Ultimately, 
we will look at what can be done about them to ease our 
patient’s suffering. 

    Limbically Augmented Pain Syndrome (LAPS) [ 49 ] 
 LAPS was described in a seminal pain paper to account for 
people who demonstrate more pain and pain behaviors than 
would be expected based solely on physical fi ndings. These 
patients had previously been labeled as “hysterics,” 
“crocks,” and malingerers. Their presentation was usually 
affectively colorful, intense, and consisted of dramatic lev-
els of dysfunction based on what previously looked like 
very little wrong physically. Through a very extensive com-
parison of clinical symptoms to sensitization research work, 
this paper clarifi ed the role of central sensitization in both 
the traditional pain pathways and non-pain pathways 
regarding the affective-motivational and cognitive dimen-
sions to pain perception. LAPS provides a foundational 
understanding of how sensitization presents clinically and 
why the primary pain and secondary non-pain complaints 
make sense. This includes many maldynia-accompanying 
complaints such as memory problems, slower thinking, 
non-restful sleep, decreased energy, lack of drive, decreased 
mental concentration and focus, anxiety, depression, anger, 
irritability, social isolation, a marked change in self-percep-
tion, and other frequent complaints we hear from our 
patients. The neuroplastic changes secondary to sensitiza-
tion which account for decreased pain threshold, increased 
pain perception,  recruitment, amplifi cation of pain signal-
ing within the central nervous system, and the intertwined 
role of pain- and non-pain-related inputs to pain have all 
been borne out and clarifi ed through the research that has 
progressed since LAPS was identifi ed, primarily due to 
improved technologies, but based on the core principles 
presented in the LAPS paper. 

 Through the LAPS foundation, we can make more sense 
out of the two dimensions of pain: the sensory- discriminative 
and affective-motivational dimensions described by Price 
[ 8 ]. Understanding these two dimensions and the overlap-
ping brain functions involved with both helps unify our 
understanding of a person’s pain perception, again remind-
ing us of Osler’s decree: one person, one disease. Rather than 
separate the two dimensions of pain and their respectively 
related symptoms, we can now focus on one person with all 
those complaints related to alterations in neuroplastic 
changes of the brain.  
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    Fibromyalgia 
 Clinical aspects of neuroplastic changes in fi bromyalgia are 
easily delineated, including many of those identifi ed by the 
LAPS paper. However, peripheral evidence of change is 
basically lacking, in spite of much research on the peripheral 
tissues and peripheral pain transmissions. Within the central 
nervous system, however, much has been demonstrated. 
Fibromyalgia sufferers demonstrate hyperalgesia and allo-
dynia, and this seems to result from an abnormal temporal 
summation of pain [ 50 ]. Changes in both sensory and motor 
brain have been found. One MRI and VBM study showed 
decreases in gray matter in the right superior temporal gyrus 
and left posterior thalamus, with increased gray matter in the 
left orbitofrontal cortex, left cerebellum, and striatum [ 51 ]. 
Another study found increased levels of serum BDNF in 30 
female fi bromyalgia patients, with no correlation to age, dis-
ease duration, pain score, number of pain tender points, or 
depression rating scores (HAM-D) [ 52 ]. 

 Some of the treatments for fi bromyalgia include pharma-
cological approaches designed to lower the level of pain 
transmission secondary to the neuroplastic sensitization by 
“calming down” the system at spinal and brain levels (see 
Part I. Medical Approaches). Other treatments include mind- 
body paradigms, as well as physical modalities. One study 
demonstrated benefi t with a mind-body treatment utilizing 
psychosocial genomic postulates coupled with ideodynamic 
hand movements [ 53 ]. One study is being planned to utilize 
virtual exercise for those fi bromyalgia patients who tend to 
avoid exercise as part of a catastrophizing style [ 54 ]. 
Moderate exercise for 24 weeks has been shown to have ben-
efi t for those able to tolerate it, resulting in improved health 
status and quality of life [ 55 ]. A separate 10-week exercise 
study demonstrated reduction in anxiety, improved sleep, 
and improved quality of life [ 56 ]. However, a group who had 
demonstrated improved daily step count by 54 %, improved 
functioning by 18 %, and reduced pain by 54 % in a 12-week 
trial found poor sustainability at 12-month follow-up, at 
which time the patients did not differ from controls on pain, 
physical activity, tenderness, fatigue, depression, the 6-min 
walk test, or self-reported functioning [ 57 ]. These fi ndings 
would raise question as to what could be done to maintain 
the home treatment strategies long enough, or what could be 
added to them, in order to establish positive neuroplastic 
changes (i.e., what fi res together wires together and what 
fi res apart, wires apart).  

    Phantom Pain 
 Phantom limb sensations and pain have become more promi-
nent in the literature since the incidence of amputation has 
increased as a result of the recent wars throughout the world 
[ 58 ]. The most recent successful treatments for phantom 
pain have also been based on what can change the brain LTP, 
hence, utilizing neuroplasticity to understand the pathophys-
iology of phantom pain and also to reverse it. 

 Studies have shown changes in the cortical representation 
of the affected limb and a correlation between these changes 
and the phantom pain. Mechanisms for the phantom pain are 
thought to relate to a loss of gamma-amino-butyric acid 
(GABA)-ergic inhibition, glutamate-mediated LTP changes, 
and structural changes such as axonal sprouting, and further-
more, these changes and consequent pain seem to be more 
extensive if chronic pain precedes the amputation [ 59 ]. 

 One proposal suggests the imbalance of the system to 
be part of the problem. Specifi cally, the motor cortical 
 body- representation cells involute, while the sensory cortical 
 body-representation cells remain, the resulting imbalance 
producing the phantom pain. Reconciliation of this imbal-
ance produces relief [ 60 ]. In fact, one treatment protocol uti-
lizing imagined amputated limb movement coupled with 
existing counterpart limb movement resulted in fMRI evi-
dence of elimination of the cortical reorganization and a 
reduction in constant pain and exacerbation pain [ 61 ]. Eye 
movement desensitization and reprocessing (EMDR) has 
also been shown to virtually eliminate phantom pain, with-
out return barring further trauma to the body, through a simi-
lar process of alternating sensory input coupled with mental 
processing of the phantom pain [ 62 ,  63 ].  

   Complex Regional Pain Syndrome (CRPS) 
 CRPS is currently understood to be a complex of altered 
somatosensory, motor, autonomic, and infl ammatory sys-
tems. But the central feature is both peripheral and central 
sensitization. Especially important to this sensitization is the 
neuroplastic alterations in the dorsal horn of postsynaptic 
NMDA receptors via chronic C-fi ber input, among other 
changes. Motor changes are effected by calcitonin gene- 
related peptide (CGRP), substance P, and pro-infl ammatory 
cytokines involved in the infl ammatory process. Recent evi-
dence implicates sensitization of adrenergic receptors in the 
sympathetic system having an infl uence on the C-fi bers [ 64 ]. 
In animal studies, chronic peripheral infl ammation has been 
shown to increase AMPA receptor-mediated glutamergic 
transmission in the ACC, which then increases the central 
excitatory transmission [ 65 ].  

   Visceral Pain 
 Visceral pain drives many doctor visits by patients, and it is 
one of the most common complaints in primary care offi ces. 
Visceral afferents have been found to play a role in tissue 
homeostasis by monitoring the viscera and contributing 
efferent functions via the release of small molecules such as 
CGRP that can drive infl ammation. These afferents are 
highly plastic and are responsive to their cellular environ-
ment. They are quite susceptible to long-term changes asso-
ciated with irritable bowel syndrome (IBS), pancreatitis, and 
visceral cancers [ 66 ]. In fact, recent work on chronic pancre-
atitis links sensitization to this syndrome, with descriptions 
of temporal and spatial alterations of intrapancreatic nerves 
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and central neuroplastic consequences [ 67 ]. This process in 
chronic pancreatitis, then, seems to involve peripheral noci-
ception, peripheral pancreatic neuropathy and neuroplasti-
city, and central neuroplastic changes as follows: sustained 
sensitization of pancreatic peripheral nociceptors by neu-
rotransmitters and neurotrophic factors following neural 
damage, resulting in intrapancreatic autonomic “neural 
remodeling,” which in turn causes our familiar hyperexcit-
ability of second-order dorsal horn neurons, followed by 
 viscerosensory cortical spatial reorganization [ 68 ].  

   Headache 
 Much work has been done regarding sensitization involving 
headache [ 69 ]. Recent understanding of sensitization in 
migraine considers peripheral sensitization leading to intra-
cranial hypersensitivity (worsening the headache with cough 
and activity) and sensitized neurons becoming hyperrespon-
sive to normally innocuous and unperceived fl uctuations in 
intracranial pressure changes from arterial pulsation, result-
ing in the throbbing sensation. Central sensitization results in 
hyperexcitability of second-order neurons in the trigemino-
cervical complex, again a result of increased glutamate sen-
sitivity of NMDA receptors and neuronal nitric oxide 
synthase activity. Clinically, this is manifested by facial and 
scalp allodynia along with neck stiffness [ 70 ]. 

 Additionally, in chronic posttraumatic headache, a VBM 
study found spatial cortical reorganization to include 
decreased gray matter in the ACC and dorsolateral  prefrontal 
cortex after 3 months. After resolution of the headache, at 
1-year follow-up, patients who had developed the chronic 
headaches also showed an increase in gray matter in antino-
ciceptive brainstem centers, thalamus, and cerebellum [ 71 ].  

   Postsurgical Pain 
 Chronic postoperative pain is becoming more prominently 
recognized. It is again thought to follow sensitization of the 
peripheral and central system by persistent acute postopera-
tive pain. In most patients, it resembles neuropathic pain and 
occasionally follows continuous post-op infl ammation [ 72 ]. 
This problem is estimated at between 10 and 80 %, and 
increased risk is associated with the existence of preoperative 
pain, the intensity and duration of post-op pain, and the type 
of surgery (high-risk surgeries) such as thoracotomy, breast, 
inguinal herniorrhaphy, and amputations [ 73 ]. The use of 
perioperative regional anesthesia has been shown to reduce 
the incidence, compared with intravenous morphine [ 74 ].    

    What to Do About It: Retraining the Brain 

 Multiple treatment approaches have been investigated for per-
sistent pain, some designed to reduce the pain, others to 
improve functional status, and still others to reestablish a 
sense of contentment with life. The main theme behind all 

treatments is to try to establish a reversal of the neuroplastic 
sensitization or fi nd ways to diminish its signifi cance [ 75 ,  76 ]. 

 Low back pain has been improved utilizing a training 
 program model of delayed postural activation of the 
deep abdominal muscle, the transverse abdominis (TrA). 
Motor skill training induced an anterior and medial shift in 
motor cortical representation of the TrA, more closely resem-
bling that of healthy persons. This training reversed the neu-
roplastic reorganization associated with chronic low back 
pain [ 77 ]. Other paradigms for chronic musculoskeletal pain 
also identify the need for motor learning as an important 
component for success, secondary to their ability at cortical 
reorganization [ 78 ]. One example is the use of peripheral 
electrical stimulation, which has been shown to develop 
rapid plastic change in the motor cortex, with parameters of 
variation in intensity of stimulation and longer periods 
of stimulation having the most sustained effects [ 79 ]. 
A fMRI study involving low-frequency electrical stimulation 
of cutaneous afferents in healthy volunteers resulted in pain 
relief and increased activity in the ACC, anterior insula, 
 striatum, and frontal and temporal cortices, demonstrating 
long-term depression (LTD) of pain-related cerebral activa-
tion involving sensory, affective, cognitive, and attentional 
processes [ 80 ]. 

 Acupuncture (see   Chap. 10     for a detailed analysis of the 
approach) and massage have also been found to be peripheral 
stimulations which can cause central reorganizations. 
This has been described in terms of changing the neuro-
plastic adaptations associated with pain and addictive 
 disorders [ 81 ]. 

 Other therapeutic approaches include training of percep-
tual abilities, motor function, direct cortical stimulation, and 
behavioral approaches. Treatments that combine several 
modalities, such as imagery, mirror treatment, and prosthe-
ses, have been shown to have benefi t [ 82 ]. For example, mir-
ror therapy has been utilized for phantom pain, hemiparesis 
from stroke, and CPRS [ 83 ]. A somatosensory evoked poten-
tial (SEP) study involving chiropractic manipulation of the 
neck in subjects without current pain, but a history of chronic 
cervical pain, suggested alteration of the cortical integration 
of dual somatosensory input [ 84 ]. Paired associative stimula-
tion in which peripheral nerve stimulation is followed 
by transcranial magnetic stimulation resulted in increased 
volleys of the descending inhibitory pathways [ 85 ], resulting 
in apparent LTD [ 86 ]. Even such techniques such as caloric 
restriction, via reduced intake of calories or intermittent fast-
ing, have been shown to stimulate neurogenesis, enhance 
plasticity affecting pain sensation, cognitive function, and 
possibly resist brain aging. This is felt to occur through 
 neurotrophic factors, neurotransmitter receptors, protein 
chaperones, and mitochondrial biosynthesis regulators 
which contribute to stimulation of the neuronal plasticity 
and resistance to oxidative metabolic insults [ 87 ]. 
Interestingly, one of the three worldwide characteristics 
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of people who live the longest is eating 25 % less than the 
rest of their community members (caloric restriction) [ 4 ]. 
Cognitive-behavioral approaches have included somatosen-
sory amplifi cation associated with training in affect differen-
tiation and the interaction of somatoform pain and 
interpersonal relationships [ 88 ]. 

 It has been the clinical experience of the current author 
that the most effective treatment for maldynia or maldynia- 
eudynia combinations is a comprehensive approach 
designed to  retrain the brain . This includes the utilization of 
some/all of the below modalities, individualized for each 
patient, such as myofascial release, unwinding, movement, 
electrical  stimulations, muscle and ligament injections, 
exercising,  postural training, guided imagery, body manipu-
lations, visualization, meditation, spiritual healing, energy 
work, hypnosis, use of appropriate medications, inappropri-
ate medication reductions, low-glycemic load nutritional 
approaches, nutritional supplements, bioidentical hormones, 
aroma therapy, graduated functional increases, massage and 
therapeutic touch, acupuncture, cognitive-behavioral treat-
ment, Eye Movement Desensitization and Reprogramming 
(EMDR), NeuroEmotional Technique (NET), music ther-
apy, family therapy and education, and patient education 
including neuroplasticity and brain function and how they 
are affecting their lives. The author of this chapter also uti-
lizes written materials, some self-created and some pub-
lished. Patients are referred to such items such as the 
American Pain Foundation (APF) website, the American 
Chronic Pain Association (ACPA) website, The Brain That 
Changes Itself [ 5 ], Rewire Your Brain [ 3 ], The Mind and the 
Brain [ 4 ], You Can Heal Your Life [ 89 ], The Quantum Brain 
[ 90 ], Power versus Force [ 91 ], and Healing and Recovery 
[ 92 ], among others. 

 These various therapies, educational materials, and philo-
sophical approaches are often delivered individually, but 
sometimes simultaneously in a dual stimulatory approach 
through co-treatment (i.e., two therapists utilizing different 
treatments simultaneously, often incorporating two different 
senses/physical modalities at the same time). Treatments 
such as EMDR and NET incorporate two types of brain 
activity within one treatment approach. Some of these 
modalities take time and ritualistic practice in order to make 
neuroplastic changes (LTD, depotentiation of the LTP that 
occurred, or new LTD which is positive), while others, such 
as EMDR and NET, can have a rapid and lasting response, 
implying a neuroplastic reorganization that is immediate. 
Most of the therapeutic approaches mentioned above, how-
ever, must be done extensively and relatively frequently to 
make cortical changes permanently. We view ALL of these 
possible treatment modalities to have the same ultimate goal: 
RETRAINING THE BRAIN!  

    Summary 

 In this chapter, we have discussed the concept of neuroplasti-
city as the operating system of our nervous system computer. 
Without judgment, neuroplasticity can be of extreme useful-
ness, or it can produce, via sensitization, an “altered computer 
program” with devastating life effects of pain and suffering. 

 We have looked at the normal neuroplastic pain system 
for eudynia and what can go awry to result in maldynia, a 
disease. We have seen how neuroplasticity and sensitization 
can account for the good, the bad, and the ugly for pain 
transmission. 

 Although the mechanisms involved with neuroplastic 
sensitization of peripheral and central nervous components 
have been studied and continue to be researched, we still do 
not know which is the chicken or the egg. Exactly why this 
sensitization occurs, and who are the vulnerable people, is 
still a mystery. We do know that the brain can undergo neu-
roplastic reorganization from lower level (peripheral and spi-
nal) changes or from higher level (mind) inputs. The system 
remains plastic throughout time and is responsive to inputs 
from any level. 

 However, successful treatment approaches all seem to be 
explained in terms of their effect on the neuroplastic changes 
(i.e., LTP that have happened). Successful treatments either 
seem to cause LTD, dampen the sensitized transmission of 
the disordered system, or cause new LTP that results in posi-
tive change rather than negative change. 

 Ultimately, however, the most signifi cant changes appear 
to be related to those that occur in the brain. The brain has 
the ability to respond to the mind inputs and/or peripheral 
and spinal inputs. This input from above and below the brain 
can result in devastating negative changes in pain and suffer-
ing perception. However, effective treatment modalities 
seem to be those that can take advantage of the plastic nature 
of the brain to utilize those same higher and lower inputs to 
the brain to resolve and lessen pain and increase joy in life 
(see   Chap. 1     on Pain as a Perceptual Experience for an exten-
sion of this topic).     
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            Introduction 

 Muscles represent approximately 40 to 50 % of the body by 
weight yet are generally absent from our evaluation and 
treatment protocols for common pain syndromes. This chap-
ter will provide a brief background on the history of the 
understanding of muscle pain, its epidemiology and patho-

physiology,  problems in implementing a universally accepted 
approach to its diagnosis and treatment, and a suggested 
 protocol for the inclusion of muscle evaluation and treatment 
in all instances of subacute and chronic pain presentations.  

    Background and Historical Perspectives 

 Muscle pain and tenderness interfering with physical function 
has been observed for centuries. However, its etiology has been 
elusive. The understanding of pain mechanisms in general has 
been helped from experiments on cutaneous pain fi bers and our 
understanding of obvious neuronal pathways. For example, we 
know that damage to skin will start a cascade of neurochemical 
events that results in stimulation of cells in the dorsal horn of 
the spinal cord and possibly goes on to be consciously experi-
enced as a generally unpleasant sensation. Likewise, we recog-
nize that compression of a spinal nerve can produce pain in the 
distribution of that nerve. However, medical training has gener-
ally not shown us how mechanisms in muscles can generate 
local pain, which in turn may refer pain to adjacent and distant 
regions. Muscle nociceptors actually excite spinal cord neurons 
more than cutaneous nociceptors [ 1 ]. 

 A review of comprehensive pain treatment textbooks 
[ 2 – 5 ] fi nds no chapters dealing with muscle pain aside from 
sections on “myofascial pain syndrome” discussing “trigger 
points” as the defi ning characteristic of syndromes with 
painful muscles. 

 A fundamental problem in discussing and understanding 
clinical muscle pain is the lack of agreed terminology to 
describe clinical fi ndings. To better appreciate this obstacle, 
the history of muscle pain should be reviewed. 

 The same confusion encountered today is found as early 
as the sixteenth century when Guillaume de Baillou fi rst 
referred to a clinical entity,  muscular rheumatism , while 
describing diffuse soft tissue pain [ 6 ]. Other clinicians sub-
sequently offered their explanations, inventing new terms 
along the way. In the nineteenth century, many believed that 
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muscle pains were a disease of the muscle itself (a “serous 
exudative process”) [ 7 ]. Tender nodules were thought to be a 
clinical manifestation of this disease and were fi rst reported 
during this period. In 1919, Schade also observed muscle 
nodules and coined the term  myogelosen  (muscle gelling), 
and in 1921, Max Lange used the term  muskelhärten , mean-
ing hardened muscle [ 8 ]. Various other authors referred to 
some type of muscular or fi brous infl ammation and used 
terms such as  fi brositis  and  myofi brositis , but with the 
absence of clear signs of infl ammation, these terms eventu-
ally lost favor. The debate on the importance of tender nod-
ules in muscles, which began at the turn of the last century 
[ 7 ], continues [ 9 ], with some authors denying their impor-
tance and observing their presence in patients who are other-
wise without pain complaints [ 10 ]. 

    Muscle Pain Referral Patterns 

 A distinct aspect of painful muscles is the referring of pain to 
adjacent and distant muscles. Pioneering work regarding 
muscle pain and referral patterns was conducted in the 1930s 
when Jonas Kellgren, a student in the laboratory of Sir 
Thomas Lewis, performed experiments on approximately 
1,000 patients over a 3-year period [ 11 – 13 ]. Kellgren’s ini-
tial groundbreaking observations showed that muscle can 
refer pain to another region, and preclinical studies since the 
1970s have demonstrated that the mechanisms of referred 
pain and windup are related to peripheral sensitization of 
muscle nociceptors and central sensitization of spinal cord 
neurons [ 14 ,  15 ]. 

 The term “trigger points” was introduced in the literature 
as early as 1921 [ 16 ], elaborated on by Lange in 1931 [ 17 ], 
and in 1940, fi rst used by Steindler [ 18 ] to describe tender 
areas in muscles that referred pain to other muscles. It was 
Janet Travell (and later, with David Simons), however, who 
popularized its use when she published papers describing the 
treatment of trigger points with injection of local anesthetic 
[ 19 ] and in the 1950s also popularized the term myofascial 
pain syndrome [ 20 ]. Travell and Simons played an important 
role in teaching colleagues about the presence of trigger 
points and typical patterns of referred pain from specifi c 
muscles [ 21 ]. Although myofascial pain syndrome (MPS) 
refers generically to pain from muscle and connective tissue, 
it is frequently used to infer that the muscle pain is the result 
of trigger points (TrPs) and tender points, contributing to the 
conceptual distortion that all muscle pain is from TrPs or 
tender points. A noteworthy episode in the muscle pain saga 
is the contrasting treatment approaches of Janet Travell and 
Hans Kraus who both treated President John F. Kennedy [ 22 ] 
for his low back pain. When Kennedy had been unable to 
walk without pain for months, trigger point injections were 
ineffective. Providing exercises addressing his weakness, 

stiffness, and tension resulted in pain reduction and 
 restoration of function. Dr. Kraus shared with the senior 
author (NM) (1995) that JFK was planning to establish a 
national back pain institute so that his own experience of 
success and failure with various interventions could be stud-
ied. Following the death of Kennedy, two phenomena would 
interfere with the acceptance of muscles as a legitimate area 
of interest for pain-treating clinicians: (1) muscle pain treat-
ment overemphasizing TrPs became the world community 
standard rather than a comprehensive muscle evaluation and 
treatment approach, thus laying the foundation for the over-
emphasis of trigger points as the sole area of interest in clini-
cal muscle pain, and (2) the introduction of sophisticated 
imaging (e.g., CT scans, MRI) allowed clinicians to believe 
that the source of pain could be visualized, minimizing the 
importance of the physical examination [ 22 ] and relegating it 
frequently to a perfunctory ritual.  

    Chronic Widespread Pain (CWP) 
and Fibromyalgia Syndrome (FMS) 

 A subset of patients with muscle pain has diffuse pain and 
tenderness. The cause of widespread pains has been debated. 
Is the origin in the soft tissues in the periphery or in the cen-
tral nervous system? Smythe and Moldofsky reintroduced 
the term fi brositis to describe patients with widespread pain 
and later renamed it fi bromyalgia syndrome (FMS), when 
they described a collection of symptoms that included persis-
tent widespread pain, fatigue, nonrestorative sleep, and mul-
tiple tender points at specifi c locations in the body [ 23 ,  24 ]. 
FMS was originally thought to be related to peripheral mus-
cle pain generators [ 25 ], but research suggesting central dys-
regulation [ 26 ] as the cause has moved the entire fi eld toward 
the concept that FMS is a CNS phenomenon typifi ed by low-
ered thresholds to painful stimuli, accounting for the muscle 
pain. Peripheral pain generators have been recently reintro-
duced as important causes of FMS [ 27 – 30 ].  

    Psychogenic Muscle Pain 

 The debate over central versus peripheral origins of muscle 
pain includes the concept that in patients with widespread 
regional pain, the underlying problem may be psychiatric 
( psychogenic rheumatism ) [ 31 ]. The concept of psychiatric/
psychological etiologies of muscle-related pain may not 
properly distinguish neurophysiological effects of emotion 
on brain function from psychodynamic aspects of pain initia-
tion and perpetuation. Chronic pain patients will frequently 
report that their pain is increased when they experience 
stressful events or feelings. Psychological factors producing 
specifi c physiological changes, including muscle tension 
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patterns, have been described [ 32 – 34 ]. Denial or repression 
of uncomfortable feelings appears to be an important aspect 
in perpetuating pain in some patients with chronic pain syn-
dromes [ 35 ]. Kasamatsu showed how CNS adaptation to 
interrupting stimuli could easily block out (deny) the pres-
ence of the stimulus in novices but not in seasoned meditat-
ers, and Asendorpf demonstrated the deleterious physiological 
effects of denial of affect [ 36 ,  37 ]. The effectiveness of vari-
ous psychological interventions associated with enhancing 
the patient’s capacity to tolerate uncomfortable thoughts and 
feelings may operate in part by reducing or eliminating sus-
tained muscle tension patterns, relieving discomfort in 
chronic muscular-related pain syndromes [ 38 – 43 ]. The 
reduction in pain will produce decreased emotional discom-
fort; decreased emotional discomfort will decrease the per-
ception of pain [ 44 ,  45 ].   

    Present Terminology 

 The term myofascial pain syndrome is used in lieu of muscle 
pain in most articles and textbooks on chronic pain, and mul-
tiple theories have been offered to explain myofascial pain 
syndromes [ 46 – 56 ]. The resultant confusion in the literature 
prevents the creation of universally accepted approaches to 
study painful muscles.  

    Review of Muscle Pain in the Literature 

 According to the core curriculum of the International 
Association for the Study of Pain, myofascial pain is defi ned 
as pain emanating from muscle and connective tissue that 
causes pain in common clinical regional pain syndromes and 
“lacks reliable means [for physicians] to identify, categorize, 
and treat such pain” [ 57 ,  58 ]. Studies of clinicians attempting 
to identify painful muscles demonstrate poor inter-rater reli-
ability in the identifi cation of myofascial trigger points [ 59 –
 64 ]. Clinicians will frequently and mistakenly use the terms 
“myofascial trigger point” and “myofascial pain” interchange-
ably. Myofascial trigger points are only one possible source of 
myofascial pain. Muscle and other soft tissue pain are thought 
to be responsible for most of acute back pain [ 91 ] and yet 
muscle pain evaluation and treatment are absent in low back 
treatment guidelines [ 66 ]. Failure to agree on nomenclature 
and methods of evaluation and treatment and the absence of 
valid RCTs to provide evidence of effectiveness of specifi c 
treatment approaches, has contributed to the rejection of trig-
ger point injections (TPIs) and sclerosant injections as recom-
mended treatment options for low back pain [ 67 ]. Ignoring 
muscle facilitates an overemphasis on structural abnormalities 
demonstrated on imaging and not necessarily identifying the 
true source of the patient’s pain. Subsequent inappropriate 

treatments contribute to the $86 billion spent in 2005 on neck 
and back pain in the United States [ 68 ].  

    Possible Etiologies of Myofascial Pain Are 
Not Fully Recognized by Clinicians 

 Myofascial pain can be caused by various etiologies. 
However, the current community standard of establishing the 
diagnosis is limited to palpating the putative muscle causing 
regional pain and identifying any TrPs. The standard treat-
ment is to give TPIs to the putative muscle, injecting into a 
discrete area that includes only the TrPs and associated taut 
bands. The evaluation of TrPs without a complete assessment 
of muscle conditioning contributes to unexplainable variabil-
ity in treatment outcomes because diagnoses are confounded 
when clinicians fail to consider weakness, stiffness, spasm, or 
tension as a primary source of pain [ 69 ]. Therefore, even if 
the putative muscle is correctly identifi ed and injection is 
effective, failure to acknowledge and/or appropriately treat 
pain from these other causes of myofascial pain may leave the 
patient with persistent discomfort, and clinically unchanged. 

    Limits of Palpation as a Diagnostic Tool 

 Palpation alone used to detect areas of muscle pain introduces 
two confounding variables. First, varying amounts of pressure 
may be applied, diminishing the reliability of the examination. 
Pressure-recording devices have been introduced to determine 
more accurately the amount of applied pressure necessary to 
elicit discomfort in the patient [ 70 ,  71 ]. However, the accuracy 
of these devices is compromised because examiner preconcep-
tions have been reported to infl uence the assessment [ 72 ]. 
Second, palpation to elicit a subjective experience of pain is 
often performed in a sedentary muscle. Most functional muscle 
pain is experienced with muscle activity versus rest. Therefore, 
an examination of a resting muscle is likely to be less accurate 
in determining the source of the muscle pain, frequently iden-
tifying a referred pain pattern, compared with an examination 
utilizing movement of discrete muscles [ 73 ,  74 ]. 

 Two technologies to image muscles thought to harbor taut 
bands and TrPs have been suggested as possible means to 
more objectively identify the presence of pain-generating 
structures. Magnetic resonance elastography (MRE) allows 
visualization and identifi cation of tissues with varied elastic-
ity and has been shown to be reliable than palpation in iden-
tifying taut bands [ 75 ]. Visualization of TrPs is more elusive, 
but recent studies have demonstrated the use of ultrasound in 
identifying TrPs [ 76 ,  77 ]. Both of these techniques may help 
to objectify the identifi cation of taut bands and TrPs but have 
not yet been clinically tested to determine if they will 
improve the effectiveness of treatment for muscle pain.  
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    Injection Techniques 

 The description of TPIs and the assessment of their effective-
ness in the literature has great variability. At least one pub-
lished study used the return of 75 % of the pre-injection pain 
as a measure of success in studying TPIs using different 
injectates [ 78 ], and other studies have commented on the 
need to reinject TrPs [ 79 ,  80 ]. 

 Other studies address the specifi c number of trigger points 
in a muscle [ 81 ], the importance of eliciting a “twitch 
response” [ 79 ] or of thoroughly injecting the “taut band” 
[ 82 ]. We suggest an approach modeled on that of Kraus who 
had originally thought that injecting TrPs when present could 
successfully diminish or eliminate muscle pain. Kraus 
observed that many of his patients treated with TPIs would 
frequently return with the need for reinjection in the same 
muscle. He speculated that as the muscle-tendon and bone- 
tendon attachments had the least blood supply versus the 
muscle tissue, these areas might also be the source of the 
recurrent pain pattern, and therefore modifi ed his injection 
technique so that it always included the origin and the inser-
tion of the identifi ed painful muscle. Gibson et al. [ 83 ] has 
reported that the tendon-bone junction is more sensitive and 
susceptible to sensitization by hypertonic saline than muscle 
tissue. This observation would support our clinical impres-
sion of the importance of the tendon-bone junction in the 
course of muscle needling [ 84 ].   

    Exercise 

 Exercise is defi ned as a “series of movements to promote 
good physical health.” Therefore almost any activity can be 
defi ned as an exercise protocol, thus accounting for the wide 
variety of outcomes achieved through “exercise” [ 85 ]. The 
existing protocols for MPS (and for diagnoses of regional 
pain that are relied upon to support the use of prolotherapy) 
usually include some general prescription for “exercise.” The 
utility of exercise in the treatment paradigm makes sense, 
and a systematic review has concluded that a variety of non-
specifi c exercises has produced long-term results in NSLBP 
patients [ 86 ,  87 ]. A problem in the exercise literature is the 
general absence of subgroups of patients [ 88 ] based on psy-
chosocial variables and specifi c assessments for level of con-
ditioning (strength and fl exibility). Trigger point injection 
therapy and prolotherapy protocols suggest the generic use 
of exercise following injections [ 89 ]. Idiosyncratic provision 
of exercise protocols without patient subclassifi cation may 
confound outcome data and eliminate the possibility of valid 
systematic review or meta-analysis. 

 Statistically signifi cant effects of exercise in pain popula-
tions may not refl ect clinical signifi cance. Van Tulder et al. 
[ 85 ] found that of 43 Cochrane-reviewed trials on exercise 

for the treatment of low back pain, 18 of the trials reported a 
positive response, but only four showed any statistically sig-
nifi cant reduction of pain. We believe that the absence of spe-
cifi c goals based in part on the results of specifi c muscle 
testing which could provide subclassifi cation of patients, 
along with the nonspecifi c nature of the exercise protocols 
administered in conjunction with muscle injections, contrib-
utes to the inconsistent outcomes, even when apparently 
similar injection techniques are used.  

    Epidemiology 

    Diffi culty in Obtaining Accurate Survey Data 

 The search for the incidence of muscular pain leads to a con-
fusing array of concepts. Musculoskeletal pain is an umbrella 
term that describes pain originating in bones, joints, and 
muscles. Low back, neck, and shoulder pains are frequently 
thought to be caused by soft tissue [ 90 ]. Chronic widespread 
pain and fi bromyalgia may have peripheral muscle pain gen-
erators contributing to the pain presentation. 

 Therefore, the interpretation of incidence and prevalence 
data for muscle-related pain is confounded. In addition, 
patients diagnosed with other comorbidities may indeed 
have muscles as the source of their pain but may be excluded 
from survey data. Indeed, it is the premise of this chapter that 
muscles are an overlooked contributing etiology of many 
common pain syndromes which are incorrectly attributed to 
only nonmuscular causes. 

 Low back pain is an example of the diffi culty encoun-
tered. The most frequent diagnosis for low back pain in an 
ambulatory setting is nonspecifi c or idiopathic low back 
pain, generally referred to as sprains or strains of soft tissue, 
and represents 70–80 % of patients seen in large-scale stud-
ies [ 91 ], yet soft tissue-/muscle-generated pain is a small 
percentage (which has been diminishing over time) of all 
causes in a large national study [ 68 ].  

    Prevalence and Incidence of Musculoskeletal 
Low Back and Shoulder Pain 

    Adolescent Data 
 Musculoskeletal pain is frequently experienced in 
 adolescence. Multinational surveys report lifetime preva-
lence rates of approximately 50 % when patients are queried 
on their past experience of low back pain, chronic wide-
spread pain (CWP), fi bromyalgia, shoulder or musculoskel-
etal pain with similar rates for prospective studies lasting 1–5 
years [ 92 ]. When pain occurs at more than one site and at 
least once a week, there is a signifi cant reduction in health- 
related quality of life scores [ 93 ]. A 2009 European study 
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reported a 1-month period prevalence of LBP of nearly 40 % 
in adolescents [ 94 ].  

    Adult Data 
 According to the 2008 National Health Interview Survey 
report, 27 % of adults reported low back pain in the preced-
ing 3 months and 14 % reported neck pain [ 95 ]. A 2009 study 
demonstrated a rising prevalence of chronic LBP across all 
age groups over a 14-year period [ 96 ]. The lifetime preva-
lence of chronic LBP in the UK general population is esti-
mated to be 6.3–11.1 % [ 97 ]. 

 In 2008, The Bone and Joint Decade 2000–2010 Task 
Force on Neck Pain and Its Associated Disorders reported 
the 12-month prevalence of neck pain was 30–50 % [ 98 ]. 
The 1-month period prevalence of shoulder pain is between 
20 and 33 % [ 99 ]. 

 Data for CWP (US and UK) shows 10–11 % point preva-
lence with females affected 1.5 times more often than males 
[ 100 – 102 ]. The same data shows 0.5–4 % point prevalence 
for FMS, with females affected 10 times more often than 
males. Lawrence et al. in 2008 estimated that approximately 
fi ve million American adults over 18 years of age have pri-
mary fi bromyalgia (this data was extrapolated from Wolfe’s 
Wichita survey in 1993 and another from London, Ontario) 
[ 103 ]. Another study in 2009 reported that chronic wide-
spread pain had a lifetime prevalence of 5–10 % of the gen-
eral population [ 104 ]. 

 Data also show that patients with FMS may have a history 
of work-related neck and shoulder pain, whiplash, low back 
pain, and muscle tension [ 105 ,  106 ], and therefore, the 
authors believe that many of these patients have undetected 
and potentially treatable muscles as a source of pain. 

 No matter how the data is analyzed, muscles appear to be 
a signifi cant source of pain in a wide range of diagnoses and 
age groups.  

    Pain in Cancer Patients 
 Ten percent of patients diagnosed with cancer have pain 
unrelated to their disease, and it is generally related to mus-
cles and connective tissue [ 107 ] and often overlooked in 
practice [ 108 ].    

    Pathophysiology and Scientifi c Foundations 

 Much of the preclinical data in the literature on the patho-
physiology of muscle pain is based on animal studies, and 
therefore much of our knowledge in humans is extrapola-
tive. This section can only provide a limited introduction 
to the existence of known mechanisms that account for the 
presence of pain originating in muscles. Therefore, the 
reader is encouraged to refer directly to source material on 
muscle pain and at least review the 2009 IASP textbook, 
 Fundamentals of Musculoskeletal Pain , edited by Arendt- 

Nielsen, Graven-Nielsen, and Mense, and  Muscle Pain: 
Understanding the Mechanisms  edited by Mense and 
Gerwin.  

    Neurologic Mechanisms of Pain Originating 
in Muscle 

    Morphology of Muscle Nociceptors 

 The structure typically mediating muscle pain is free nerve 
 endings that have a high mechanical threshold in the noxious 
range/and or respond to pain producing chemicals [ 109 ]. 
Whereas cutaneous pain is localized to an injury site, muscle 
pain tends to be diffuse, based on the fact that muscle noci-
ceptors have a larger receptor fi eld and lower innervation 
densities [ 14 ].  

    Neuropeptide Content of Nociceptors 

 Dorsal root ganglion cells projecting into muscle contain 
substance P, calcitonin gene-related peptide, and somatosta-
tin, which may be released when nociceptors are sensitized, 
causing further stimulation of the nociceptor.  

    Functional Types of Muscle Nociceptors 

 There are three types of muscle nociceptors:
    1.    High-threshold mechanoreceptors, activated by tissue- 

threatening mechanical stimuli, which allow the organism 
to respond to threats of damage as well as actual damage.   

   2.    Chemonociceptors which respond to algesic substances 
but not to mechanical stimuli. For example, a receptor 
would respond to ischemic contraction of the muscle but 
not normal contraction.   

   3.    Polymodal nociceptors which respond to both mechanical 
and chemical stimuli.      

    Nociceptors Are Equipped with Specifi c 
Molecular Receptors for Various Ligands 

    Infl ammatory Chemical Mediators 
 These particular nociceptors may respond to a variety of 
chemical mediators, including infl ammatory mediators 
released by damaged muscle tissue (bradykinin, serotonin, 
and prostaglandin E2).  

    Proton Receptors 
 These receptors respond to lowered pH (e.g., due to exhaust-
ing muscle work), which excites acid-sensing ion channels. 
With aggressive work or exercise, the pH may be less than 

3 Muscle Pain Treatment



30

5.0 and in extreme conditions as low as 4.0 with resultant 
severe pain [ 110 ]. 

  Vanilloid receptors  are specifi c for capsaicin and are also 
sensitive to protons and heat. 

  Purinergic receptors  bind ATP and its metabolites. 
  Excitatory amino acid receptors  bind glutamate. 
 Nerve growth factor (NGF) exclusively excites high- 

threshold mechanoreceptors. Mense cautions that since mul-
tiple mediators are present at the same time, it is not possible 
to determine which are key mediators since there are impor-
tant synergies among them [ 111 ].    

    Pathophysiological Mechanisms 
That Produce Spread of Muscle Pain 

    Nerve Growth Factor (NGF) 

 Experimental evidence suggests that NGF may be important 
in the production of certain chronic muscle pain syndromes, 
such as work-related musculoskeletal pain. NGF, released by 
a repetitively used infl amed muscle, may painlessly sensitize 
spinal neurons and ultimately lead to chronic muscle pain 
[ 110 ,  112 ,  113 ].  

    Peripheral Sensitization 

 Nociceptors in muscles become sensitized following a vari-
ety of events such as repetitive strain (overuse), direct trauma, 
and ischemia. These events all produce sensitization of type 
III and IV nerve fi bers through stimulation of the aforemen-
tioned receptors, which lowers the stimulation threshold for 
pain, with resultant tenderness (hyperalgesia) and pain with 
movement (muscle allodynia) [ 114 ]. Axonal refl exes will 
then excite previously uninvolved branches of the same 
nerve (that were not directly stimulated by the tissue dam-
age), with a spread of sensitization so that adjacent areas will 
also be experienced as tender.  

    Central Sensitization 

 Central sensitization may also result in muscle allodynia and 
hyperalgesia. Mense and his colleagues have shown that 
experimental infl ammation in the leg muscles of rats pro-
duced three observable changes in the excitability of dorsal 
horn neurons [ 115 ]:
    1.    An increase in the spontaneous activity of the dorsal horn 

neurons.   

   2.    An increase in the response of neurons in spinal segments 
L4 and L5 (the segments to which gastrocnemius/soleus 
(GS) muscle afferents travel for the rat; in human L5–S1) 
to mechanical stimulation of the GS. If there is persistent 
stimulation of the GS, neuroplastic changes will occur in 
the dorsal horn.   

   3.    Excitation of adjacent spinal segments that are not usu-
ally stimulated by the GS.    
  Previously ineffective connections that become effective in 

pathological conditions may become opened, leading to a 
larger number of neurons being excited in response to an input 
which was previously nonexciting. The clinical signifi cance of 
these changes is seen in the development of pain with move-
ment of a sensitized muscle (muscle allodynia) and exagger-
ated pain (hyperalgesia) with painful stimuli. In addition, the 
opening of previously unaffected channels connected to adja-
cent spinal segments may be another mechanism of referred 
pain often seen in muscle pain syndromes. Central sensitiza-
tion should not be confused with windup—although they have 
similarities in transmitters and neuronal pathways responsible 
for the heightened responsiveness to stimuli, they are not iden-
tical. Windup does not persist for a long time after stimulation 
unlike central sensitization, which can be long lasting [ 15 ].  

    Clinical Signifi cance of Conditioned Pain 
Modulation (CPM) - formerly known as Diffuse 
Noxious Inhibitory Control, in the Treatment 
of Muscle Pain Syndromes and in the 
Relationship of FMS to Regional Muscle Pain 

 Central sensitization is known to be a normal event in acute 
pain [ 116 ], but it becomes pathologic when it is long stand-
ing or permanent. There is now ample evidence for central 
sensitization in fi bromyalgia [ 117 ]. However, there have 
been differing schools of thought on the role peripheral gen-
erators play in the maintenance and development of central 
sensitization in a chronic pain syndrome such as fi bromyal-
gia. While some scholars focus on the lack of direct evidence 
of peripheral input as proof that there is no true muscular 
pathology in FMS, others believe that peripheral generators 
should be considered the primary cause of pain in FMS 
unless proven otherwise [ 25 ,  116 ]. In a 2006 review article, 
Vierck offers several examples of possible muscle pathology 
supporting a peripheral generator theory, including red, 
ragged fi bers on muscle biopsy, constricting band-like struc-
tures, mitochondrial abnormalities, metabolic changes, and 
vascular effects [ 25 ]. In further support of the idea that FMS 
can develop from a local or peripheral source, Arendt Nielsen 
points out that most patients diagnosed with fi bromyalgia 
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initially present with localized or regional pain, which subse-
quently leads to chronic, widespread pain [ 116 ]. 

 It is already understood that in certain diseases, continu-
ous peripheral input maintains central sensitization, resulting 
in painful conditions such as hyperalgesia and allodynia 
[ 118 ]. Studies have been done which continue to support the 
idea of peripheral generators playing a signifi cant role in 
central sensitization in fi bromyalgia. A randomized, double- 
blind, placebo-controlled study by Staud and others in 2009 
showed that lidocaine injections into the trapezius muscle 
increased local pain thresholds and, in cases of FM, decreased 
remote secondary heat hyperalgesia [ 118 ]. Ignoring poten-
tial primary afferent mechanisms may lead to the mistaken 
impression that all FMS patients have a chronic intractable 
condition and deprive those with treatable peripheral pain 
generators the chance to eliminate an actual pain source and 
avoid the prolonged administration of serotonin/norepineph-
rine reuptake inhibitors or anticonvulsants. 

 Loss of centrally mediated inhibitory pain modulation is a 
proposed mechanism of pain in fi bromyalgia. Two mecha-
nisms have been discussed: (1) Fields and Basbaum described 
a tonic descending inhibitory mechanism that when impaired 
decreases pain thresholds and may be associated with the 
pain seen in FMS [ 119 ]. (2) In experiments performed on 
healthy controls, normally functioning central pain inhibi-
tory mechanisms were demonstrated when a secondary tonic 
stimulation reduced brief episodes of experimentally induced 
pain. This pain modulation, referred to as diffuse noxious 
inhibitory control (DNIC) and recently renamed conditioned 
pain modulation (CPM) [ 120 ], was not observed in patients 
with FMS, and there is evidence suggesting that this mecha-
nism is impaired or defi cient in a chronic pain state such as 
FMS [ 121 ,  122 ]. The functional role of CPM is still unclear, 
but it is possible that lack of CPM may play a role in central 
sensitization itself and may further be involved in the trans-
formation of acute pain to chronic pain [ 122 ]. 

 Observations by the senior author (NM) suggest that both 
central sensitization and CPM may be evident in the course 
of treatment of patients with multiple painful muscles requir-
ing needling. Approximately 20 % of muscles identifi ed in 
the initial consultation of patients with pain duration of more 
than 1 year and with more than fi ve muscles identifi ed as 
sources of regional pain were found not to be present in the 
course of ongoing muscle injections [ 57 ]. Conversely, 
 muscles that did not test positive on the initial consultation 
sometimes would become painful over the course of injec-
tions, refl ecting the belief of NM that this may be a function 
of CPM, i.e., when the most painful area is eliminated, a less 
painful area can be identifi ed. Based on these observations, 
after the fi rst muscle is injected, a reevaluation should be per-
formed prior to each additional muscle injection. 

 Prolonged inactivity results in weakness and stiffness and 
diminished endurance, all contributing to the overall pain 
experience in FMS. A recent Cochrane review of exercise in 
FMS concluded that exercise was effective as related in part 
to improved muscle conditioning rather than decreased pain 
or tender points [ 123 ]. Another small study by E. Ortega 
et al. [ 124 ] suggests that exercise reduces infl ammation as 
measured by infl ammatory markers in FMS.  

    Trigger Points (TrPs) or Myofascial Trigger 
Points 

 Trigger points are tender nodular spots in muscles that are 
frequently associated with a taut band of muscle fi bers and 
when palpated will frequently radiate pain to a distant site. 
Laboratory studies have found evidence of dysfunctional 
neuromuscular end plates [ 55 ], and recent studies have 
reported alteration in the biochemical milieu of the TrPs 
[ 125 ]. Although numerous articles have been written on the 
evaluation and treatment of trigger points, there is diminish-
ing interest in their importance and even disbelief in the con-
struct [ 9 ] based in part on the inconsistency of evaluation and 
treatment methodology and relative transient relief of pain 
following injection of TrPs. It does appear that TrPs are 
important sources of localized and diffuse [ 126 ,  127 ] muscle 
pain [ 10 ], but the lack of agreed nomenclature and treatment 
approaches has rendered the available clinical literature unus-
able for meta-analyses, systematic reviews, and inclusion as 
a validated approach [ 128 ] in published guidelines for com-
mon pain syndromes such as low back pain [ 129 ]. Altered 
muscle tissue is not only present in TrPs in the belly of the 
muscle but has been noted by Simons et al. [ 130 ] as occurring 
in the muscle attachments as well. The typical examination 
using palpation will frequently miss these areas of tenderness 
especially in deep muscles. NM has used electrical stimula-
tion to contract discreet muscles. When a muscle is painful to 
stimulation, in contrast to surrounding muscles that are non-
painful to stimulation, it is considered a putative source of 
pain in that region of the body. An important aspect of the 
examination is the production of pain along the entire course 
of a suspected muscle, from origin to insertion, in order to 
unambiguously identify that muscle as a source of pain.  

    Peripheral Nerve Entrapments 

 Muscle spasm, either in the entirety of the muscle or in a 
small region, may result in compression of an adjacent nerve 
(e.g., the piriformis muscle compressing the sciatic nerve). 
Kopell and Thompson [ 131 ] report on the “fall from grace” of 
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the diagnosis of the “piriformis syndrome,” which had been 
an important explanation for sciatic pain in the mid- twentieth 
century, because surgical sectioning of the muscle to release 
the sciatic nerve was often unsuccessful, but the practice 
of sectioning the piriformis muscle persists [ 132 ,  133 ]. 
The piriformis syndrome is an important consideration in the 
differential diagnosis of apparent lumbosacral radicular 
pains, and proper identifi cation and nonsurgical treatment of 
a painful piriformis muscle may result in sciatic pain relief. 
Other referral patterns of pain associated with peripheral 
entrapment neuropathies are reported [ 131 ] and in the 
author’s opinion are important sources of apparent “radicu-
lar” patterns of pain.   

    Impediments to Creating a Reliable, Valid 
Muscle Pain Protocol 

 General absence of education in medical school and post-
graduate training of the published basic science mechanisms 
of muscle pain has lead to the perpetuation of the belief that 
muscle pain is only a response to problems in the spine or the 
CNS [ 9 ]. Functional muscle pain from tension, weakness, 
stiffness, and spasm should be part of the standard assess-
ment leading to specifi c diagnosis-driven treatments of 
patients presenting with regional pain syndromes. Absence of 
these functional pain categories leads to overdiagnosis and 
treatment of trigger points and the ensuing suboptimal results.  

    The Need for a Protocol That Recognizes 
and Incorporates Muscle Pain and Physical 
Function into the Evaluation and Treatment 
of Common Pain Syndromes 

 We have an obligation to come together as a discipline and 
attempt to formulate testable protocols that could facilitate 
reasonably equivalent data collection. This could lead to valid 
meta-analyses and systematic reviews of the evaluation and 
treatment of muscles as a source of pain in a variety of chronic 
pain syndromes. In this spirit, the authors present the follow-
ing protocol for consideration as a comprehensive model of 
evaluation and treatment for all persistent pain presentations 
to facilitate the study of muscle as a putative source of pain.  

    History 

 When taking a patient’s history, clinicians should always 
inquire about the presence and duration of any muscle ten-
derness. Pre- and posttreatment use of a self-administered 
test instrument for assessment of pain and its effect on daily 

function, such as the Brief Pain Inventory [ 134 ], is encour-
aged. The history should gather appropriate data to establish 
possible habits, postures, and activities that could contribute 
to and perpetuate muscle dysfunction and pain. For example, 
patients can be asked if pain is worsened with prolonged 
positioning (such as sitting or standing in one place for too 
long), or if movements such as walking diminish pain, which 
suggests that a muscle pain component is present. For head-
aches or pain in the upper body, neck or shoulder, some com-
mon habits may contribute to the perpetuation and 
exacerbation of pain: (A) reading or watching TV in bed 
(causing a stiffening isometric contraction of the muscles of 
the shoulder and neck), (B) typing with a keyboard placed 
too high (causing a nonergonomic elbow bend of less than 
90°), (C) not positioning a computer monitor straight ahead 
and at eye level or slightly below and not using a telephone 
head set to avoid isometric contraction of the neck and shoul-
der muscles.  

    Physical Exam 

 The physical examination should contain a method to estab-
lish whether or not the patient has an acceptable minimal 
level of strength and fl exibility in the upper and/or lower 
body. The Kraus-Weber (KW) (see Fig.  3.1 ) test is proposed 
for key trunk muscle strength and fl exibility. An examination 
for neck and shoulder range of movement, a neurological 
examination, and palpation for muscle tenderness and resil-
ience are all suggested evaluation tools. If available, an evalu-
ation with an electrical instrument to stimulate specifi c 
muscles (NM uses the MPDD [SPOC, Inc. Stamford, CT]) to 
locate those producing pain is also recommended. The MPDD 
is thought to work by contracting a specifi c muscle, which 
stimulates nociceptors in (1) the muscle attachments and (2) 
in the muscle belly in trigger points when deformed by the 
muscle contraction. In the practice of NM, palpation for ten-
derness and resilience is performed to identify presumptive 
sources of muscle pain, but the diagnosis of muscle pain ame-
nable to injection (MPAI) is only made with the MPDD. For 
MPAI to be diagnosed in a muscle, the entire course of the 
muscle from origin to insertion must be experienced as pain-
ful (tender, aching, or sore) during the stimulation. Sustained 
pain produced by MPDD in only a portion of the muscle sug-
gests that another muscle is the true source of the pain.  

 In the absence of an electrical device to identify the 
 muscular source of pain, manual palpation can sometimes 
correctly  identify the muscle where the tenderness originates 
versus a referred muscle pain. To maximize the accuracy of 
the manual examination, an instrument that facilitates the 
application of a standard amount of pressure is suggested 
[ 135 – 137 ].  
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    Treatment Protocols 

 Patients who are diagnosed with muscle pain that does not 
lend itself to injection should receive treatment appropriate 
to the diagnosis. Therefore, patients who have stiffness, but 
not weakness, should not be given strengthening exercises 
since this will only further stiffen their muscles. The current 
nostrum (following the fads of low-impact aerobics [ 138 –
 140 ] and then closed-chain exercises [ 141 ,  142 ]) using core 
strengthening for back pain without any test of strength and 
fl exibility is ill-founded [ 143 ].  

    Injection Technique 

 When muscle involvement is suggested and the evaluation 
protocol fi nds that injections are indicated, the authors sug-
gest the use of the term Muscle Pain Amenable to Injection 
(MPAI), as opposed to “trigger point pain.” Suggested treat-
ment consists of muscle-tendon injections (MTIs) instead of 
only TrP injections (TPIs), in order to include the regions 
(the entheses) with possibly the greatest density of sensitized 
nociceptors, followed by a structured physical therapy proto-
col which includes a validated set of exercises [ 144 ]. 

Six Basic Muscle Tests

Test 3. Lie on your back, hands behind 
your neck, knees flexed, feet under a heavy
object which will not topple over. Again try
to “roll” up to a sitting position. This is a
test of your abdominal muscles.

Test 2. Lie on your back, hands 
behind  your neck, feet under a heavy
object which will not topple over. Try to
‘’roll’’ up to a sitting position.This tests
your hip-flexing and abdominal muscles.

Test 1. Lie on your back, hands behind your neck, legs straight.
Keeping your legs straight, raise both feet 10 inches off the floor
and hold for 10 seconds. This is a
test of your hip-flexing muscles.

Test 4. Lie on your stomach with a pillow under your
abdomen, hands behind your neck. With someone holding your
feet and hips down, raise your trunk and hold for 10 s.
                    This tests the upper back muscles.

Test 5. Taking the same position as that used for Test 4,
but this time having someone holding your shoulders and hips
down, try to raise your legs and hold for 10 s.
This test the muscles of the lower back.

Test 6. Stand erect with shoes off, feet
together, knees stiff, hands at sides. Try to
touch the floor withe your fingertips. If you
can not, try it again. Relax, drop your head
forward, and try to let your torso ‘’hang’’ from
your hips. Keep your knees stiff. Chances are
you’ll do better the second time.This is a test
of muscle tension or flexibility.

These six standardized tests of musular function may help to 
‘’pinpoint’’ deficiencies of strength or flexibility (Test 6). They
are done as slowly and smoothly as possible. Avoid jerky move-
ments. Do not strain. Stop and rest briefly after each test.

  Fig. 3.1    KW test for strength 
and fl exibility of key postural 
muscles; failure—inability to 
perform any of the tasks 
(Courtesy of the Norman 
Marcus Pain Institute)       
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 Patients should not be injected if they have a concurrent 
physical diagnosis (including morbid obesity, profound 
weakness and/or stiffness, Parkinson’s disease, severe 
peripheral neuropathy, or signifi cant psychological comor-
bidities) that discourages aggressive treatment of the diag-
nosed muscle pain until the underlying problem is adequately 
addressed. 

 We suggest that only one muscle is injected during a 
given injection treatment. A needle that is long enough to 
reach the bony attachment of the muscle (between 25 
gauge  ×  5/8 in. and 20 gauge  ×  3½  in.) is used, depending 
on the size and depth of the identifi ed muscle. The treatment 
is the needle disrupting the muscle tissue with particular 
attention to the origin and insertion. NM refers to the injec-
tion as a muscle-tendon injection (MTI) because of the 
 signifi cant difference in location of the injections versus 
TPIs. An entire muscle, and not just a “point or taut band,” 
is injected. 

 The patient will typically fi rst receive an intravenous 
analgesic. After seeing ketamine used for minor procedures 
at Walter Reed Army Medical Center, NM routinely uses it at 
a dose of <1 mg/kg, with total doses between 15 and 50 mg 
maximum, along with Midazolam 1–2 mg IV, with patients 
experiencing no pain from the procedure. Patients are coun-
seled prior to the use of ketamine that they will have an 
unusual experience but that they will be able and are encour-
aged to keep discussing with me what they are feeling and 
thinking. Most patients elect to have ketamine on subsequent 
injections. The few that do not because of discomfort from 
the psychological effects of the ketamine, or lack of available 
recovery time, will be given a low-dose opioid, determined 
by the patient’s past response to opioids. 

 The area to be injected is swabbed with iodine. Next, up 
to 10 ml of 0.5 % lidocaine is injected into the subcutis over-
lying the indexed muscle (5 ml for muscles in the neck and 
above). After 5–8 min, the muscle is needled from its origin 
to its insertion point (including the muscle belly) with an 
additional 10 ml of 0.5 % lidocaine (5 ml for muscles in the 
neck and above) for comfort, down to the bony attachment. 
With such doses of lidocaine, NM has never produced a sys-
temic lidocaine reaction. 

 To illustrate the treatment technique, consider the exam-
ple of giving an MTI to the infraspinatus (see Figs.  3.1  and 
 3.2 ). After instilling subcutaneous lidocaine, the muscle is 
injected at the vertex of the scapula with a 22-gauge  ×  1½-in. 
needle, and with the needle still inserted, it is moved along 
the medial and lateral borders of the scapula, withdrawing 
and reinserting the needle as one proceeds up toward the 
spine of the scapula and the rotator cuff. Ice is applied for 
4 min after the injection. The area is cleansed, and when all 
bleeding stops, the stable patient is released.   

    Postinjection Physical Therapy 

 The MTI procedure causes some degree of pain both during 
and after the procedure. In order to facilitate additional injec-
tions and subsequent mobilization, the patient receives phys-
ical therapy on the day following the MTI. The physical 
therapy lasts for three consecutive days postinjection and 
consists of the patient receiving neuromuscular sine-wave 
stimulation (with ice) to a visible contraction, 2 seconds on 
and 2 seconds off, for a total of 15–20 min. This is followed 
by the fi rst seven Kraus exercises for the lower body or the 
eight exercises for the upper body (see Figs.  3.3  and  3.4 ). 
Treatment always commences on a Monday to allow more 
than one muscle to be injected per week and to allow time for 
the three required post-MTI physical therapy sessions to be 
completed for each MTI. Therefore, treatment is considered 
complete on the fi nal day of the post-MTI physical therapy 
session, of the last week that injections are given. Patients are 
given further instructions on the fi nal day of physical therapy 
for the remaining 14 additional lower body exercises.    

    Summary of Suggestions for the Inclusion 
of Muscle Assessment in All Patients 
with Persistent Pain 

     1.    Any patients with persistent pain should undergo a 
 thorough examination of all muscles that could possibly 
contribute to the pain complaint.   

Supraspinatus

Infraspinatus

Teres minor

  Fig. 3.2    The numbers represent the suggested sequence of muscle- 
tendon injections into the infraspinatus muscle down to the periosteum 
(With permission from the University of Washington)       
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   2.    Distinguish injectable muscle pain from pain related to 
tension, defi ciency (weakness and/or stiffness), and spasm. 
We suggest the Kraus-Weber test for strength and fl exibil-
ity of key postural muscles for low back and lower extrem-
ity pain. We suggest standard tests of upper body strength 
along with assessment of forward elevation and abduction 
of the arm and functional internal and external rotation of 
the shoulder (scapulohumeral and scapulothoracic motion) 
to fi nd asymmetries of motion in the shoulder girdles 
which may suggest which muscle(s) may be involved.   

   3.    Attempt to identify primary versus referred muscle pain. 
(Identifi cation through muscle stimulation appears to be 
more accurate than palpation.)   

   4.    Utilize a standardized exercise program to correct muscle 
defi ciencies. We recommend the Kraus exercises: 8 for 
the upper body and 21 for the lower body.   

   5.    When injecting a specifi c muscle, pay particular attention 
to the entheses of the identifi ed muscle rather than just 

TrPs and taut bands. Consider injecting only one muscle 
at a given injection session.   

   6.    If you use an injection procedure that targets the entire 
muscle, we recommend following up with 3 days of a 
postinjection physical therapy protocol to minimize 
postinjection soreness and stiffness.   

   7.    If more than one MPAI is identifi ed and multiple treat-
ments are planned, reassess the patient for continued 
presence of MPAI prior to injecting the next planned 
muscle. It is possible that changes may have taken place 
as a result of successful injection. These changes may be 
related to central sensitization (the next muscle is no lon-
ger painful to manual or electrical stimulation) or CPM (a 
new muscle is painful after the previous; most severely 
painful muscle was successfully treated).     
 In future editions of this textbook, we hope to be able to 

publish head-to-head comparisons of other proposed and 
published comprehensive protocols.  

1.  Diaphragmatic breathing

2. Shoulder shrugs

3.  Leg slides

Breathing out, let one knee fall to the side and then slide
your leg all the way down. Relax and let it go. Slide it 
back to the basic position. Repeat with the opposite leg.

4.  Head rotations

5.  Single knee to chest

6.  Side kiying knee to chest
Lie on your side with knees slightly bent Bring your
upper leg toward your chest, letting the knee drop
toward the floor like dead weight. Then side the leg
back, extending the knee. Bring the leg back to starting
position and let it go. Then roll onto your other side and
repeat with opposite leg.

Begin in the basic position.  As you inhale, bring one
knes to the chest as far as your can comfortably, lower
the foot to the floor.Breathing out, let one knee fall 
to the side and then slide your leg down and let it go, 
slide the leg back to the basic position. Repeat with the
opposite leg.

Drop your head to the right side,return back to neutral
and let go, then drop the head to the left side and back
to the center

Pull your shoulder up towards your ears. Inhale and
exhale as you let go.

Inhale through your nose (belly gets round). Exhale
slowly through your mouth.

7.  Buttocks squeeze

Turn onto stomach and place a pillow under your
belly. Tighten your seat muscles;hold for 2 s.
Relax and let go.

  Fig. 3.3    Kraus-Marcus level 1 
exercises for the relaxation and 
limbering of the lower body 
musculature (Courtesy of the 
Norman Marcus Pain Institute)       
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    Unusual Clinical Presentations in Which 
Muscles Played a Role 

 The following extraordinary case examples are presented not 
as a suggestion that all patients with the initial putative diag-
noses below have muscle pain, but rather that we do not 
know whether any of our patients with persistent pain 
 complaints have an overlooked, treatable muscle pain 
because we are not routinely and systematically looking at 
their muscles as a possible source of pain. Ignoring muscles 
in patients with chronic pain may lead to unnecessary treat-
ment failures and, in some cases, exacerbation rather than 
elimination of the pain complaint. 

    Complex Regional Pain Syndrome (CRPS) 

 A 50-year-old woman suffered a right-sided tibia/fi bula 
 fracture requiring open reduction and internal fi xation and 

postoperatively developed complex regional pain syndrome 
in her foot and lower leg with discoloration, swelling, 
restricted range of motion, allodynia, and decreased temper-
ature. Her initial diagnosis was made at a prominent 
New York City hospital. She received ketamine infusions, 
spinal cord stimulation, and a variety of traditional medica-
tions utilized for CRPS. She was unable to wear a sock or a 
closed-toe shoe. She was severely depressed. She was seen 
for assessment fi ve and a half years after the onset of her 
symptoms. Examination revealed pain emanating from the 
bilateral quadratus lumborum, left piriformis, left peroneus, 
left tibialis posterior, left soleus, left extensor hallucis lon-
gus, and left extensor digitorum longus muscles. The mus-
cles were treated in the fashion previously described. She 
was pain free for approximately 4 months after her last treat-
ment, with no restrictions and no medication, wearing a nor-
mal shoe and playing golf. 

 Her pain then returned, coincident with failed rotator cuff 
surgery and cessation of her prescribed lower body exercises, 
as well as the onset of wintry weather. Interestingly, only the 

Inhale through your nose (belly gets round). Exhale
slowly through your mouth.

1. Diaphragmatic  breathing

3. Head rotations

4. Elbow bend

5. “Chicken wings”

6. Horizontal abduction−adduction

7. Shoulder rotation

8. Shoulder bend 

As you inhaling pull your shoulders up towards your
ears, exhale and let go.

2. Shoulder shrugs

Drop your head to the right side as you inhale, return
back to neutral on the exhale and let go, then drop the
head to the left side and back to center.

As you are inhaling close  fists and bend elbows, as you
are exhaling-let go.

Basic position with hands on the chest. Inhale first. 
slide the arms out to the sides as you are exhaling 
and bring them back as you continue to exhale.

Bring the arm across the chest and bring it back (out to
the side.)

Abduct the arm with elbow flexed.  Make sure to
maintain a 90° angle as you rotate in and out.

Clasp your hands together and straighten your arms as
you inhale. Exhale as you elevate your arms. Return
back to basic position as you continue to exhale. If  it is
too diffcult or painful, lower both hands and let the
strong/less painful, side assist with raising and lowering
the arms.

  Fig. 3.4    Kraus upper quadrant 
exercises for fl exibility of the 
neck and shoulder girdle 
(Courtesy of the Norman 
Marcus Pain Institute)       
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dysesthetic pain and allodynia at the surgical scar site 
returned and not the skin color, temperature, and sweat 
changes. She was found to have MPAI in the following mus-
cles: right quadratus lumborum (pain reduced 50 % after 
injection), piriformis (pain reduced 30 % after injection), 
extensor digitorum longus (pain reduced 10 % after 
 injection), and extensor hallucis longus (complete relief of 
pain after injection). At the time of this writing, the patient 
has been essentially pain free for more than two years.  

    Failed Back Surgery Syndrome (FBSS)/
Spinal Stenosis 

 A 65-year-old entrepreneur with a 15-year history of back 
and leg pain was diagnosed with spinal stenosis and under-
went two failed lumbar spine fusions at a prominent surgi-
cally oriented hospital. He was told that his only option for 
his persistent pain, which prevented him from leaving his 
home and socializing with friends and family, was a spinal 
cord stimulator or an epidural morphine pump. He was on 
round-the-clock opioid analgesia. In November 2005, he was 
evaluated for the presence of muscles as a source of his now 
persistent bilateral anterior thigh pain. Three muscles were 
identifi ed—the right gluteus maximus and the left tensor fas-
cia lata and vastus lateralis—and injected. One month after, 
he was essentially pain free and ambulating normally and 
remains pain free 5 years after his last injection. He has been 
able to travel to Vietnam and China and reports no impair-
ments secondary to back or proximal leg pain. 

 FBSS is generally considered to be only amenable to pal-
liative interventions such as spinal cord stimulation and/or 
lifelong delivery of potent analgesics, orally or parenterally. 
We have previously reported on a series of patients with FBSS 
successfully treated for muscle pain in the same  fashion [ 145 ].  

    Fibromyalgia/Disk Protrusion 

 A 42-year-old woman with a 2-year history of neck, head, 
back, and lower extremity pain following an auto accident 
(causing her to spend days and weeks in bed with severe 
pain) was evaluated by multiple physicians and diagnosed 
with fi bromyalgia. It was suggested that she undergoes 
 cervical/lumbar spinal fusion as well. She was evaluated for 
the presence of muscle pain, and 13 muscles were identifi ed—
in the upper body, bilateral frontalis, infraspinatus, pectoralis 
minor, and left anterior/medial scalenes; and in the lower 
body, bilateral quadratus lumborum, gluteus medius, and 
right gluteus maximus, and piriformis. Since the most intense 
and disabling pain was in her head and neck, this region was 
treated fi rst. After fi ve muscles had been injected in her upper 
body (bilateral infraspinatus, frontalis, and left pectoralis 
minor), she reported that nearly all of the upper and lower 

body pain was eliminated. No other muscle injections needed 
to be done. She is now without any pain-related impairment, 
1 year after her last treatment. 

 Patients with imaging studies suggesting clinically mean-
ingful spinal pathology may also present with diffuse pain 
diagnosed as FMS. Spinal fusion may be suggested. Some of 
these patients may have treatable muscle pain.  

    Rotator Cuff Tear 

 A 60-year-old medical assistant with a 2-year history of severe 
right shoulder pain and markedly restricted of range of motion 
was found to have a full-thickness buttonhole tear of the supra-
spinatus tendon on MRI. He was scheduled for rotator cuff 
surgery repair but was evaluated prior to surgery for 
 muscle-based pain and found to have tenderness in six muscles 
of his shoulder girdle—coracobrachialis, trapezius, levator 
scapula, posterior para-cervicals, biceps brachii, and pecto-
ralis major—which were successfully injected with elimina-
tion of all pain and total restoration of his range of motion (and 
subsequent cancellation of his surgery). He remained without 
pain or restriction for the 1 year he was followed. 

 Shoulder pain is inconsistently evaluated and treated 
[ 146 – 148 ]. Including the routine examination for specifi c 
shoulder muscle pain and dysfunction could decrease unnec-
essary surgeries and long-term use of analgesics.   

    Future Directions 

 The addition of a muscle protocol into the standard pain 
treatment paradigm should be supported by adequate RCTs 
to establish the validity of any intervention. In the realm of 
injection techniques to treat NSCLB, such a formidable task 
has uniquely been done by Francisco Kovacs. 

    Neurorefl exotherapy (NRT) 

 Neurorefl exotherapy (NRT) consists of the temporary implan-
tation of a number of epidermal devices (surgical staples and 
small “burins” implanted subcutaneously) in trigger points in 
the back at the site of dermatomes and at the referred tender 
points located in the ear. The purpose is to “deactivate” neu-
rons assumed to be involved in the persistence of pain, neuro-
genic infl ammation, muscle dysfunction, and contracture. 

 As recognized by the Cochrane Back Review Group, 
NRT is one of the few technologies which has shown to 
be effective through high-quality, randomized, controlled 
 trials and to provide “unusually positive” results [ 149 ]. 
This technology is currently implemented in Spain through 
the Spanish National Health System [ 150 ], and its evaluation 
in other countries is warranted.  
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    Fascial Pain 

 Muscles do not function in a vacuum, and the relationship of 
muscle to its adjacent fascia and ligaments has not been sys-
tematically explored. As obscure as the data on muscle pain 
may be, fascial pain is even more so. The dynamic structure 
and function of fascia has not been appreciated. Fascia 
appears to have contractile properties that make it integral to 
effi cient muscle contraction [ 151 ], as well as mechanosensi-
tive properties which provide important information to sur-
rounding muscles. Fascia has been shown to refer pain to 
different structures [ 152 ]. Therefore, damaged fascia may 
play an important role in chronic and recurrent low back pain 
[ 153 ,  154 ]. 

 Stretching of injured muscle and tendon appears to inhibit 
scarring, which may be related to the production of trans-
forming growth factor (TGF) beta 1 by damaged fascia 
[ 155 ]. In surgical procedures where fascia is resected, one 
should at least consider preservation of functional integrity 
whenever possible.  

    Regional Nonspecifi c Neck Pain 

 Regional pain such as neck pain is loosely defi ned [ 156 ], and 
although muscles are acknowledged as one of the pain- 
producing structures, little data exist on their importance. 
Andersen et al. [ 157 ] demonstrated that when pain was pre-
dominantly from the trapezius muscle (i.e., trapezius myal-
gia), strength training of the trapezius and surrounding 
muscles resulted in large decreases in pain that were sus-
tained months after cessation of the study. Vuillerme and 
Pinsault [ 158 ] demonstrated the importance of intact non-
painful neck muscles in maintaining normal balance. In 
using manual palpation to identify muscle-related neck pain, 
facet arthropathy may be confused with pain associated with 
muscle attachments on the cervical spine [ 159 ]. Multifaceted 
treatment remains the norm for generic neck pain. In a sys-
tematic review, Chow found low-level laser therapy (LLLT) 
to be effective for acute- and moderate-duration neck pain 
[ 160 ], although a recent Cochrane review found that LLLT 
appeared to be ineffective [ 161 ].   

    Summary 

 Muscle and other soft tissue may be a primary source of 
common pain complaints and, if consistently acknowledged 
in our evaluation and treatment protocols, could result in 
improved treatment outcomes.     
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            Introduction 

 People consume opioids for many reasons, some medically 
benefi cial and others harmful to themselves and to society. 
It is diffi cult to conclude that opioid use is harmful by 
 evaluating consumption alone. Consider Fig.  4.1 , in which 
we fi rst have a population of individuals none of whom have 
been exposed to opioid use. Within that population are 
those who do not have addictive disease involving opioids; 
these individuals will not demonstrate signs and symptoms 
of addiction whether exposed to opioids or not. A smaller 
group within the population, shown in red and blue, has 
addictive disease. Those shown in blue do not know they 
have addictive disease simply because they have never 
been exposed to opioids. Phenotypically, then, they do 
not have addiction despite the underlying physiology. 
The group of individuals depicted in red, however, will 
show signs of addiction, resulting from medical or nonmedi-
cal use of opioids.  

 The two populations can be subdivided differently. Users 
of any substance, for medical or nonmedical reasons, do so 
with a range of frequency and quantity (addicted people have 
a further non-correlated range of disease severity). People 
with addictive disease might actually use less of the sub-
stance less frequently than those without addictive disease, 
particularly when those without addiction use the substance 
because they have been prescribed it. It is equally critical to 
realize that patients with addictive disease and with pain 
might use opioids precisely as prescribed with close moni-
toring and that in such cases the signs and symptoms of 
addiction may be absent despite the development of physio-
logic dependence. 

 Clinical evaluation and treatment are complicated when 
pain and addiction coexist. When addiction is present with-
out the added component of pain, the focus is not on dissect-
ing what a patient means by terms such as “occasional” or 
“experimental” use but on why the patient has used at all. 
When pain is added to the equation, that signal is valueless, 
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   Key Points 

•     Patients with chronic pain occupy a subset of the 
general population as do patients with addictive disor-
ders. The two subsets sometimes overlap, an occur-
rence that cannot be judged solely by the quantity of 
opioid consumption.  

•   Addiction requires genetic vulnerability, conducive 
environmental conditions, and exposure to a chemical 
that triggers expression of the disorder, which itself 
results in a compromised reward system.  

•   Problematic drug-related behaviors and medication- 
induced side effects do not necessarily indicate addic-
tion. Substance-induced disorders and substance-related 
symptoms may, therefore, arise in the absence of 
addictive disease and require a different treatment 
approach.  

•   Components of effective opioid therapy include 
screening patients for drug-related risks and psychiat-
ric comorbidities and monitoring patients for regimen 
adherence, pain control, and stressors that could com-
promise treatment.  

•   Patients with histories of substance-use disorders may 
benefi t from strong support systems, including 12-step 
groups.  

•   Patients who exhibit continued nonadherence to medi-
cal direction and inadequate analgesia may be 
humanely tapered from opioids.    

mailto: lynnw@lifetreepain.com
mailto: drgitlow@aol.com


44

because the patient has been prescribed the substance and is 
expected to use it. Furthermore, because denial is inherent to 
addictive illness, one always questions subjectively provided 
information when a patient is being treated for addiction but 
not pain. When pain is added, detective work is needed to 
determine whether the patient has taken the amount pre-
scribed; whether he has doctor shopped to gain access to 
additional medication; whether he is taking the opioid only 
to avoid withdrawal; whether objective data exist to support 
the subjective report of pain; and many other factors.  

    Background 

 A subset of patients who are prescribed opioids for pain will 
eventually use their medication in ways not intended by their 
prescribing clinicians. Addiction is one reason why. 
Addiction prevalence among opioid-treated pain patients has 
been reported between 2 and 5 % [ 1 ,  2 ]; however, the preva-
lence of problematic opioid use is far higher. A prospective 
cohort study showed that 62 of 196 (32 %) patients enrolled 
in a chronic pain disease management program had at least 
one episode of opioid misuse after 1 year [ 3 ]. 

 Patients who engage in multiple, repeated, or egregious 
aberrant drug-related behaviors are in danger of self-harm and 
are nearly certain to realize poor outcomes from pain therapy. 
Many problematic drug-related behaviors can be handled by 
screening opioid candidates, stratifying patients by risk cate-
gory, monitoring them closely, and treating them for comorbid 
depression, anxiety, and other mental conditions. Patients with 
strong risk factors for problematic opioid use, such as a family 
history of addiction or a personal history of addictive disease, 
present a special challenge because the potential for triggering 
or reactivating a substance-use disorder is real. Another reality 
is the frequent overlap of pain and addiction. In a study of 
patients receiving methadone for chemical dependency, 37 % 
experienced chronic, severe pain [ 4 ]. In a separate study, an 
association between chronic pain and self-reported prescrip-
tion drug abuse was confi rmed in veterans referred for a 
behavioral health evaluation [ 5 ]. Given the subjective nature 
of pain, these studies suggest the possibility that those with 
addictive disease are either more aware of painful stimuli or 
more susceptible to a subjective experience of pain than those 
without addictive illness when exposed to identical stimuli. 
This is consistent with Hennecke’s fi ndings with respect to 
stimulus augmentation in children of alcoholic fathers [ 6 ]. 

Vulnerability to opioid addiction
Individuals respond differently to opioid exposure

No addictive disease with exposure

No addictive disease due
to lack of opioid exposure

Addictive disease after
opioid exposure

  Fig. 4.1    First, we have a population of individuals none of whom have 
been exposed to opioid use. Within that population are those who do not 
have addictive disease involving opioids; these individuals will not dem-
onstrate signs and symptoms of addiction whether exposed to opioids or 
not. A smaller group within the population, shown in  red  and  blue , has 

addictive disease. Those shown in  blue  do not know they have addictive 
disease simply because they have never been exposed to opioids. 
Phenotypically, then, they do not have addiction despite the underlying 
physiology. The group of individuals depicted in  red , however, will show 
signs of addiction, resulting from medical or nonmedical use of opioids       
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 Failure to treat pain is poor medical practice as is failure 
to treat addiction, including opioid use disorders. Physicians, 
however, often receive little medical training on addiction or 
clinical pain treatment [ 7 ]. The treatment plan for chronic 
nonmalignant pain may include opioids, even for patients 
with substance-abuse histories or strong risk factors, if 
accompanied by careful screening, medication selection, and 
monitoring. However, some patients cannot be managed 
with opioid therapy, because their nonadherence or lack of 
analgesic response renders opioid therapy more harmful than 
helpful. In such cases, compassionate discontinuation of opi-
oids can improve outcomes. The key is to personalize the 
treatment plan and to adjust when needed.  

    Scientifi c Foundation of Addiction 

    Defi nitions 

 The fi eld of addictive disease suffers from a plethora of ter-
minology, much of which has been defi ned and redefi ned 
over the years by different groups of specialists. Use, abuse, 
misuse, heavy use, dependence, and addiction: these terms 
are all in general use. Dependence carries a specifi c meaning 
to the pain physician as it refers to a physiologic neuroadap-
tation of the central nervous system to the effects of a given 
substance, in which an individual will experience objective 
physiologic symptoms of withdrawal should the substance 
use be terminated without tapering. Dependence has a differ-
ent meaning to the reader of  DSM-IV-TR  where it refers to 
the medical disorder in which an individual repetitively uses 
an addictive substance despite that person’s best interest. 
This latter defi nition is more widely applied to the class of 
disease known as addiction, with the acknowledgment that 
consensus among experts regarding terminology is not com-
plete. Table  4.1  contains suggested defi nitions to clarify opi-
oid use and misuse [ 8 ,  9 ].

   The critical point is that, whatever terminology you 
choose, addictive disease is an illness or class of illnesses of 
the brain in which one marker is that of repetitive substance 
use; this approach simplifi es the concept of pre-addiction, in 
which an individual is predisposed to the development of 
observable symptoms but has not yet developed them as a 
result of not having been exposed to the drug.  

    Neurobiology of Addiction 

 As addiction develops, changes occur within neuroanatomic 
structures, communication pathways, and neurochemical 
processes of the nervous system. Drugs of abuse impact the 
mesolimbic dopaminergic system, the region of the brain 
linked to basic emotions, by activating the ventral tegmental 
area and releasing dopamine into the nucleus accumbens, 

amygdala, prefrontal cortex, and ventral palladium [ 10 ]. 
Dopamine has been called the master molecule of addiction, 
but glutamate and gamma-amino butyric acid (GABA) also 
play key roles [ 10 ]. Opioids and other drugs decrease GABA 
activity in the ventral tegmental area, causing an increase in 
glutamate release in the nucleus accumbens which increases 
dopamine release. The release of dopamine in the nucleus 
accumbens appears to reinforce memories of pleasant drug 
experiences, boosting craving. 

 The amygdala mediates anxiety and other strong emo-
tions. Not only does it help to regulate craving and relapse in 
addicted people, but amygdala stimulation may partially 
explain why certain chronic pain patients overuse opioids or 
anxiolytics, looking for relief from the stress and fear associ-
ated with chronic pain. 

 The activation of the reward pathway from the ventral teg-
mental area to the nucleus accumbens is crucial to the forma-
tion of addiction but is not in itself suffi cient to cause 
addiction. Changes, which are both structural and functional, 
create in the vulnerable individual a behavioral compulsion 
to use drugs. With repeated use, the brain experiences neuro-
adaptive changes that can include tolerance, necessitating 
larger quantities of the substance to achieve the desired 
effects, and sensitization or heightened reward. Chronic drug 
abuse results in neuroplastic learning and altered brain sys-
tems with results that are observable in behavior. The brain 
becomes unable to distinguish between stimuli to engage in 
behaviors related to survival, such as eating, and the reward 
incentive delivered by addictive drugs. The result is a com-
promised reward system, and the changes are long term. 

 Observing the addicted brain is easier than understanding 
how it got that way, and the reason why some people become 
addicted while others do not must remain the subject of 

   Table 4.1    Defi nitions associated with opioid use and misuse [ 8 ,  9 ]   

 Misuse  Use of a medication for a medical purpose other than 
as directed or as indicated, whether willful or 
unintentional and whether harm results or not 

 Abuse  Any use of an illegal drug; the intentional self-
administration of a medication for a nonmedical 
purpose such as altering one’s state of consciousness 
(e.g., getting high) 

 Addiction  A primary, chronic neurobiologic disease infl uenced 
by genetic, psychosocial, and environmental factors. 
It is characterized by impaired control over drug use, 
compulsive use, continued use despite harm, and 
craving 

 Tolerance  A physiologic state resulting from the regular use of an 
opioid where increased doses are needed to maintain 
the same effects. In  analgesic tolerance , increased 
opioid doses are needed to maintain pain relief 

 Physical 
dependence 

 A physiologic state characterized by abstinence 
syndrome (withdrawal) if an opioid is stopped or 
decreased abruptly or if an opioid antagonist is 
administered. It is an expected result of opioid 
therapy and does not, by itself, equal addiction 
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ongoing inquiry. Genetic and environmental vulnerabilities 
exist for the individual, who, in order to trigger the underly-
ing neurobiologic mechanisms that lead to addiction, must 
be exposed to a drug of abuse. According to the National 
Institute on Drug Abuse, changes in frontal activity that 
accompany loss of control and compulsive drug intake are 
observable in addicted people during brain imaging studies 
[ 11 ]. What is still unclear is whether the changes preceded or 
followed drug use. Young people, whose central nervous sys-
tems are still developing, appear to be at particular risk for 
sustaining changes to the prefrontal cortex that could lead to 
compulsive drug behaviors when drug use is initiated early 
[ 12 ]. A study conducted by researchers at Rockefeller 
University in New York City found that adolescent mice 
allowed to self-administer oxycodone took less of the drug 
than adult mice did; however, when reexposed as adults, they 
exhibited increased striatal dopamine levels at the lowest 
dose [ 13 ]. Neither effect was found in the adult mice studied, 
and investigators concluded that both effects suggest greater 
sensitivity to oxycodone’s effects in younger mice [ 13 ]. 

 Disorders such as posttraumatic stress disorder, depres-
sion, and anxiety disorders also frequently coincide with 
substance abuse [ 12 ]. Whether psychiatric disorders confer 
vulnerability to addiction or vice versa – or whether both 
proceed from a common genetic vulnerability – is a question 
still to be answered.   

    Clinical Practice 

    Screening Opioid-Treated Patients for Risk 
of Abuse or Addiction 

 The universal precautions of opioid prescribing include ini-
tial screening and ongoing assessment for the presence of 
substance-use disorders [ 14 ]. High-risk patients, those likely 
to fi t in the right-hand circle of Fig.  4.1 , generally display risk 
factors such as personal or family history of substance abuse 
[ 2 ,  5 ], younger age [ 2 ,  5 ], history of preadolescent sexual 
abuse [ 2 ], mental disease [ 2 ,  5 ], social patterns of drug use 
[ 15 ], psychological stress [ 15 ], lack of a 12-step program 
[ 16 ], polysubstance abuse [ 16 ], poor social support [ 16 ], cig-
arette dependency [ 5 ,  17 ], and repeated drug or alcohol reha-
bilitations [ 17 ]. Conversely, low-risk patients, those likely to 
fi t in the left-hand circle of Fig.  4.1 , are those with fewer risk 
factors. Perhaps, they have completed a regimen of opioids in 
the past without diffi culty or evidence of addiction. 

 Several tools are available to screen for the risk of opioid 
abuse. Opioid guidelines jointly released by the American 
Pain Society (APS) and the American Academy of Pain 
Medicine (AAPM) [ 18 ] endorse the Opioid Risk Tool (ORT) 
[ 2 ], the Screener and Opioid Assessment for Patients with 

Pain (SOAPP) [ 19 ], and the Diagnosis, Intractability, Risk, 
Effi cacy (DIRE) [ 20 ]. Unlike the ORT and the SOAPP, 
which guide risk stratifi cation, the DIRE purports to identify 
who would not be a suitable candidate. Other opioid-specifi c 
tools include the Screening Instrument for Substance 
Abuse Potential (SISAP) [ 21 ] and the Pain Medication 
Questionnaire (PMQ) [ 22 ]. 

 A comparison study of the SOAPP, the ORT, and the 
DIRE found the SOAPP to be the most sensitive, followed by 
the ORT and then the DIRE [ 23 ]. Little data exist to differen-
tiate the validity of self-administered vs. clinician- 
administered tools, although face-to-face interviews may 
give the clinician opportunity to gauge the patient’s reactions 
and facial cues. However, self-administered tools are more 
practical for most clinical environments, and the choice is 
likely to be infl uenced by the time available. 

 The possibility of deception always exists when a patient 
is asked to share sensitive information. It is important to 
build trust and rapport during the assessment process to 
encourage honesty. The validity of the information provided 
is enhanced when [ 10 ]:
•    Confi dentiality is observed.  
•   Patients fear no negative consequences from disclosing 

information.  
•   The information disclosed has a likelihood of subsequent 

verifi cation.  
•   The clinician is nonjudgmental and matter of fact.  
•   The clinician treats substance-use questions as an impor-

tant, routine component of the medical history, no differ-
ent than data on diet, exercise, and smoking.     

    Management of High-Risk, Opioid-Treated 
Patients 

 Screening can help clinicians to stratify and monitor patients 
by risk level – usually high, moderate, or low risk. There is a 
triage associated with chronic pain treatment [ 14 ]. The 
highest- risk patients who also experience moderate-to-severe 
chronic pain should be treated only by physicians trained to 
care for this complex population. In moderate-to-high-risk 
patients, care may be coordinated with appropriate special-
ists in addiction, pain, and mental health. Low-risk patients 
typically may be treated by primary care physicians. 

 All patients should receive at least the routine level of 
 monitoring with monitoring measures intensifying as the level 
of risk rises (Table  4.2 ) [ 10 ]. Patients with histories of sub-
stance-use disorders require the strictest monitoring measures. 
In addition to cooperation with the high-risk measures listed 
in Table  4.2 , patients with addiction histories should provide 
proof of continuing involvement with substance-related treat-
ment, including 12-step programs or some equivalent. 
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Deviations from the treatment program should result in a 
tightening of monitoring measures such as increased clinic 
visit frequency, reduced prescription quantities, and the 
involvement of a third party to control the dispensing. Patients 
with psychiatric comorbidities should receive treatment in 
tandem with addiction and pain treatment as these can worsen 
addiction-related behaviors involving opioids.

   Choice of pain therapy is infl uenced by substance-related 
risk and pain condition. In high-risk patients with chronic pain, 
rapid-onset and short-acting opioids possess the potential to 
produce more rapid effects, including the potential for a reward 
that could prove reinforcing. If the pain severity allows, non-
opioid therapies should be tried fi rst. Medications with proper-
ties similar to drugs abused in the past should be avoided. 
Clinical decisions must be reached based on the individual 
patient; however, slow-release opioids that are diffi cult to alter 
or manipulate are preferred for high-risk patients with pain. 

 Ongoing monitoring of the patient and clear documenta-
tion of the treatment process must take place at every clinic 
visit. Useful clinical monitoring tools include the Pain 
Assessment and Documentation Tool (PADT) [ 24 ] and the 
Current Opioid Misuse Measure (COMM) [ 25 ]. Urine drug 
screens (administered according to risk as shown in Table 
 4.2 ) and opioid treatment agreements that spell out the terms 
of treatment and the consequences for failure to comply are 
particularly valuable for patients at high risk for nonadher-
ence. Agreements clarify expectations and also provide for 
early intervention if a high-risk patient exhibits problems 
managing opioid use. Prescription monitoring programs 
(PMPs), in the states where they are available, enable clini-
cians to ascertain whether patients are obtaining unauthor-
ized prescriptions from more than one provider. 

 Any patient being considered for chronic opioid treat-
ment should be screened for the history and presence of 
psychiatric comorbidities, and care should be coordinated 
with experts in mental-health fi elds when indicated. 
Recently, investigators have concluded that mental disor-
ders among pain patients place them at special risk for 
abusing their medications [ 26 ]. A history of substance-use 
disorders is a red fl ag for potential abuse of prescription 
medications [ 10 ]. Patients with a trio diagnosis of chronic 
pain, addictive disorder, and psychiatric comorbidity 
should be treated for all three problems simultaneously. 
Agreement should be reached on the medications to be 
prescribed by each provider. It is vital to know what is 
being prescribed and by whom in order to manage medica-
tion use as safely and effectively as possible. Whenever 
possible, one physician should prescribe all medications 
with additional specialists to contribute consultations and 
recommendations as needed. Bipartite or tripartite manage-
ment requires clear, timely, and complete communication 
for maximum success.  

    Support Systems 

 Addictive disease, as with many disease states, has two com-
ponents that must be addressed: the genetic and the environ-
mental. We can look at the genetic component as being 
phenotypically expressed in terms of a patient’s heightened 
level of discomfort with life. We can look at the environmen-
tal expression as the patient’s failure to learn a coping mech-
anism that does not involve self-medication for dealing with 
the discomfort. 

 Twelve-step programs and equivalent self-help groups are 
methods of providing patients with new coping mechanisms. 
This fresh approach to dealing with discomfort, which should 
not be confused with treatment, provides a helpful adjunct at 
every stage of addiction therapy. Indeed, patients who attend 
12-step meetings achieve rates of abstinence that are nearly 

     Table 4.2    Monitoring methods according to patient risk for drug 
abuse [ 10 ]   

 Low-risk (routine)  Pain assessment 
 Substance-abuse assessment 
 Informed consent 
 Signed treatment agreement 
 Regular follow-up visits, prescriptions 
 Initial prescription database check 
 Medical reports 
 Initial UDT 
 No specialist consult required 
 Med type, unrestricted 
 Document 4A’s 
 Document patient/physician interactions 

 Moderate risk  Biweekly visits 
 Biweekly prescriptions 
 Regular prescription database check 
 Verifi cation via family members/friends 
 Random UDT 
 Question comorbid disease 
 Consider psychiatry/pain specialist 
evaluation 
 Consider medication counts 
 Consider limiting RO analgesics 

 High risk  Weekly visits 
 Weekly prescriptions (on attendance) 
 Quarterly prescription database check 
 Friend/family member controls medication 
 UDT: scheduled and random 
 Consider blood screens 
 Psychiatry/addiction specialist evaluation 
 Consider pain specialist evaluation 
 Limit RO analgesics 
 Consider limiting SAO 

   RO  rapid onset,  SAO  short-acting opioids,  UDT  urine drug testing, 
 4A ’ s  analgesia, activities, adverse events, and aberrant drug taking  
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double that of patients who do not attend such meetings [ 27 ]. 
Furthermore, higher levels of attendance are related to higher 
rates of abstinence [ 27 ]. Given the signifi cant improvement 
in addiction treatment effi cacy provided by attendance at 
12-step meetings, an important area of focus for treating cli-
nicians is to facilitate meeting attendance. It has been dem-
onstrated that it is possible to increase such involvement and 
that this increase directly leads to reduced use [ 28 ]. 

 Narcotics Anonymous (NA), started in 1947, has since 
become international just as Alcoholics Anonymous (AA) 
has. NA is open to users of any drug regardless of whether 
the drug is a narcotic. NA promotes a spiritual awakening; 
some think of this as a religious experience, while others dis-
regard any religious overtones. While NA started in part due 
to concern about drugs other than sedatives within AA, 
nearly all of the NA traditions, steps, and policies are based 
upon those of AA. The groups have a history of cooperating 
with one another. 

 Patients should be encouraged to build support systems in 
all areas of their lives. Factors that can contribute to fi rst- 
time abuse or relapse include unrelieved pain, family diffi -
culties, unemployment, and fi nancial strain. Patients should 
be counseled to avoid social and family contacts that could 
infl uence them to misuse opioids or any other substance. 
Encourage the patient to seek help if stressors tempt him or 
her to overuse medication or lead to drug cravings. 
Facilitation of involvement with 12-step programs can be 
helpful here as well.  

    Discontinuation 

 A patient with an addictive disorder may be successfully 
treated with opioids given strict monitoring by the treating 
clinician and the patient’s commitment to adherence. A poor 
candidate for opioid therapy is one whose physical 
 functioning and quality of life continues to deteriorate and 
whose adherence to the treatment regimen cannot be estab-
lished despite stringent measures. Clinical indications that it 
may be time to consider cessation of opioid therapy include 
the following [ 29 ]:
•    Lack of benefi t despite dose adjustment, side effect man-

agement, and/or opioid rotation  
•   Poor tolerance at analgesic dose  
•   Persistent adherence problems  
•   Presence of a comorbid condition that makes opioid ther-

apy more likely to harm than help (e.g., sleep apnea, 
addiction)    
 Tapering from opioids is performed to prevent a physi-

cally dependent patient from going through withdrawal and 
to allow the clinician to observe the effect of tapering on pain 
level. Table  4.3  contains a suggested exit strategy [ 10 ].

        Future Directions 

 No one argues that opioids are a panacea, certainly not doc-
tors who frequently treat chronic pain. Medical research is 
currently focused on fi nding less abusable opioid formula-
tions and testing alternatives to opioids. Much exciting 
research is being done in the fi eld of genetics as it impacts 
pain perception and response to analgesic medication. 
Individuals demonstrate wide variations in responses to mor-
phine and other opioids, and research implicates slight varia-
tions in DNA sequencing as a reason [ 30 ]. Opioids produce 
very effective pain control for some people and not for oth-
ers. Science is moving in the direction of creating drugs that 
are tailored for individual genetic makeup. 

 Buprenorphine, a partial mu-receptor agonist, is being con-
sidered as an alternative to full mu agonists for certain types of 
pain [ 31 ]. Although buprenorphine has long been available, 
increased interest in its use has resulted from the possibility it 
could control pain while posing a reduced risk for addiction. Its 
value in addressing perioperative pain has also been broadly 
recognized [ 32 ]. Buprenorphine is available as a sublingual 
agent combined with naloxone. In this formulation, when used 
as directed, the naloxone has little-to- no direct effect. As a result, 
this combination drug works as one would expect buprenorphine 
to work while further reducing the potential misuse of the agent. 
Specifi c studies looking at the combination drug as a method of 
treating chronic pain have found it to be effi cacious [ 33 ]. 
However, as a partial mu agonist, buprenorphine has limited 
analgesic potency. Used alone, it may not provide adequate 
analgesia for many patients with moderate-to-severe pain.  

   Table 4.3    Exit strategy to discontinue opioid therapy [ 10 ]   

 Meet with the patient and review exit criteria agreed on in 
treatment agreement 
 Clarify that exit is for the patient’s benefi t 
 Clarify that exiting opioid therapy is not synonymous with 
abandoning pain management 
 Consider tapering opioids gradually over 1 month 
 Implement non-opioid pain strategies, including: 
 Psychiatric/behavioral therapies 
 Physical therapy 
 Non-opioid analgesics 
 Treatment for insomnia, anxiety, or depression 
 Consideration of interventional procedures 
 If patient does not cooperate with outpatient taper: 
 Do not provide additional opioids. 
 Refer to inpatient program or comprehensive outpatient program 
for opioid discontinuation as available. 
 Provide non-opioid medical maintenance until admission. 
 If addiction is the problem, refer for addiction management or 
comanagement. 
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    Summary 

 The overlap of pain and addiction presents special challenges 
to the clinical treatment of both disorders. Some patients with 
histories of substance-use disorders or other risk factors for 
addiction who also suffer moderate-to-severe pain may be suc-
cessfully managed using opioids when alternative treatments 
would be ineffective. For other patients, opioids may be inef-
fective, retrigger abuse, and clearly be the wrong treatment for 
the individual patient. Every clinician who provides opioids 
should be familiar with risk factors for opioid addiction and 
screen patients for possible addictive disorders, remembering 
that the spectrum of aberrant behaviors ranges from misuse to 
the disease of addiction. Effective ongoing management 
requires an understanding of the motivations underlying drug-
related behaviors and a recognition that not all substance use is 
addiction. Ongoing management is then tailored by setting the 
level of clinical monitoring appropriate to the degree of risk, 
reassessing the patient frequently, and being prepared to 
humanely taper the patient from opioids if necessary.     
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            Introduction 

 The mental status examination (MSE) is just that – a set of 
processes that systematically examine various aspects of a per-
son’s mental functioning – in essence, a physical examination 
of the mind. A complete MSE constitutes a distinct portion of 
a complete psychiatric assessment. In practice, whether in psy-
chiatry or other specialties, the MSE can be less comprehen-
sive than a complete MSE, according to the clinical setting. 
MSEs can be partial – focusing only a particular aspect, such 
as mood or intelligence, or can be exhaustive. Abbreviated 
MSEs can range anywhere from keen observations of people, 
to structured interviews (e.g., Structured Clinical Interview for 
DSM-IV (SCID)), to the use of validated instruments for the 
assessment of a specifi c aspect of the mental status (e.g., 
Profi le of Mood States, Wechsler Adult Intelligence Test, 
Minnesota Multiphasic Personality Inventory, State-Trait 
Anxiety Inventory), and to multi-hour assessments of specifi c 

functions (e.g., Halstead- Reitan Neuropsychological Test 
Battery) [ 1 ]. MSEs can involve standardized clinical assess-
ment techniques (e.g., “serial sevens” or copying a fi gure) or 
can be less formal. Incorporating certain aspects of the MSE 
into clinical pain assessment and care is important because 
persons in pain may present with mental status fi ndings that (a) 
predate the onset of pain (e.g., the presence of generalized 
anxiety disorder long before a cancer diagnosis), (b) date to the 
onset of pain (e.g., posttraumatic stress disorder initiated by 
the same motor vehicle accident that caused the spinal fracture 
that gave rise to the pain for which they are being evaluated or 
treated), (c) follow the onset of, but are related to, the pain 
syndrome (e.g., depression or anxiety due in part or in whole 
to chronic, unremitting pain), or (d) are related to treatment 
(e.g., cognitive impairment due to medications prescribed). 
Because virtually all medications used to treat pain have the 
potential for signifi cant effects on various aspects of a patient’s 
mental status, it is important to assess the mental status at base-
line and note any changes over time. The thorough way to do 
this is to learn how to observe patients in clinical interactions 
while keeping the potential MSE fi ndings in mind, to record 
the fi ndings using precise, unambiguous, and proper terms, 
and to interpret these fi ndings in the assessment and plan. 

 An abbreviated MSE in pain practice does not necessarily 
have to take a lot of time, or even be a separate part of the 
initial or ongoing evaluation of patients undergoing treat-
ment for pain. Certain aspects of mental function can have 
signifi cant infl uences on the course of treatment and poten-
tial treatment outcomes. Documenting important aspects of 
the patient’s mental status can be very helpful in the overall 
assessment by affording a chronology of the presence, 
absence, improvement, or worsening of specifi c symptoms 
and signs from visit to visit. The inclusion or absence of 
documentation of important MSE fi ndings can have signifi -
cant medical/legal consequences as well. 

 Fortunately, once the physician has learned the principles 
of an abbreviated MSE, most information needed to docu-
ment MSE fi ndings can be readily obtained as part of the 
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normal conversation and observation that occurs during a 
typical clinical encounter. Just as a pain physician begins 
their observation of pain behaviors immediately upon seeing 
the patient and ends it as the patient leaves their sight (e.g., 
walking down the hall to schedule an appointment), the 
abbreviated MSE becomes part of the entire interaction, to 
be separately described and interpreted in the health record. 

 The “Five-Minute Mental Status Examination for Persons 
in Pain” (5-MSEPP) is a distillation of some salient aspects 
of the MSE that the authors have found useful from decades 
of direct clinical care of persons in pain and is specifi cally 
aimed at assisting the nonpsychiatrist in routine care of their 
patients (see Table  5.1 ). There will, of course, be cases in 
which a more structured, formal MSE is indicated, but these 
should be done by a psychiatrist or psychologist, rather than 
the pain physician without such qualifi cation.

   In this chapter, the authors will review the various aspects 
of the mental status that can be assessed during the provision 
of clinical pain care, provide precise terminology and defi ni-
tions for the phenomena commonly encountered, suggest 
some methods for mental status assessment that can easily be 
incorporated into clinical routines, and provide a framework 
for how to document such fi ndings in the health care record. 

 The MSE includes assessment and interpretation of both 
subjective and objective aspects of the person’s mental func-
tion. The subjective aspects are called  symptoms  and repre-
sent experiences, beliefs, thoughts, feelings, etc., which are 
 reported  by the patient. The objective fi ndings are referred to 
as  signs  and are those phenomena and behaviors that are 
directly  observed  by the practitioner. Just as during the phys-
ical examination a physician would note and record the 
speed and amplitude of the biceps tendon refl ex objectively 
(e.g., “3+, normal recovery, no clonus”), so, too, should the 
fi ndings of the MSE be recorded objectively, leaving the 
interpretation of the constellation of history, MSE, physical 
examination, and laboratory fi ndings to the assessment sec-
tion of consultation, initial visit, or progress note. 

 As will be clear from the information that follows, the 
traditional separation of “mental status” from “neurological” 
fi ndings is somewhat arbitrary and may be of questionable 
clinical relevance, since both are ways of assessing the func-
tion and abnormalities of the same nervous system. For 
example, if a person with dementia (a “neurological” diag-
nosis) presents with psychosis (a “psychiatric” diagnosis), 
both need addressing, whether by a psychiatrist, a neurolo-
gist, a geriatrician, or a family physician.  

    Background Concepts and Terms 

 There are well-defi ned aspects of an abbreviated MSE that 
can be readily assessed in the provision of pain care. The fol-
lowing are the various domains assessed as part of a typical 

MSE: appearance, level of consciousness, orientation, motor 
activity, affect and mood, thought content and processes, 
intellect, memory, and judgment. 

    Appearance 

 The fi rst thing typically noticed is the patient’s  appearance . 
Aspects of appearance that warrant observation and charac-
terization include the apparent degree of development (i.e., 
the patient is well developed or, if not, describes what aspects 
of development deviate from normal), the nutritional status 
(i.e., well nourished, overweight, cachectic, emaciated, etc.), 
and the degree of grooming/dress/hygiene (i.e., well 
groomed, appropriately dressed, disheveled, poor hygiene, 
etc.). Because various drugs encountered in pain care can 
directly or indirectly cause either weight gain (increased 
body mass from antidepressants or fl uid retention from cor-
ticosteroid injections) or weight loss (stimulant use/abuse, 
cocaine abuse, opioid abuse), note should be made of changes 
in appearance over time. 

 Eye contact can be revealing, but like many signs, whether 
a patient makes good eye contact with the examiner can have 

   Table 5.1    5-MMSEPP – key points to observe and describe   

 Appearance 
 Development 
 Nutritional status – including change over time 
 Dress/grooming 
 Level of consciousness – alert, somnolent, lethargic, obtunded, 
stuporous, comatose 
 Orientation – person, place, time, situation 
 Motor activity 
 Quantity – hypoactive, normoactive, hyperactivity, agitation 
 Quality – altered gait (antalgic, ataxic, festinating, etc.) 
 Fluidity – tremors 
 Spontaneity 
 Speed 
 Abnormal signs – cogwheel rigidity, tics, stereotypies, chorea, 
athetosis 
 Affect and mood – range, amplitude, stability, appropriateness, 
relation to examiner 
 Suicidality – ideation, plans, intent, threats, gestures, attempts 
 Homicidality – ideation, plans, intent, threats, attempts, duty to 
protect intended victim 
 Thought process 
 Speech – spontaneity, rate, amount, rhythm, articulation, 
idiosyncrasies 
 Associations – fragmentation, derailment, non sequiturs, fl ight of 
ideas, circumlocution, tangential 
 Thought content – delusions, hallucinations (sensory modality), 
illusions 
 Memory – registration, short-term, long-term, confabulation 
 Judgment and insight 
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different meanings. For example, it is common, in Western 
cultures, to infer that someone not making good eye contact 
is being evasive. However, this behavior must be interpreted 
carefully because in certain cultures, looking at an authority 
fi gure, such as a physician, directly in the eye is considered 
disrespectful or sexually provocative [ 2 ,  3 ]. 

 Overall comments about the nature of the interaction 
deserve documentation, such as the patient’s demeanor, 
courtesy, and cooperativeness. The term  guarded  is used to 
describe a person who appears to be  inappropriately  cau-
tious or reserved about the interaction or reluctant to provide 
information.  

    Level of Consciousness 

 This aspect of a patient’s presentation is virtually always per-
ceived by the clinician, but is often not reported. The normal 
level of consciousness in a clinical situation is, of course, is 
 alert  (which implies that the person being evaluated is also 
awake). Other descriptors commonly employed included 
 somnolent  (i.e., drowsy, or sleepy),  lethargic  (i.e., very 
sleepy, in which the person can be verbally or physically 
aroused to a level of communication, but when unprovoked, 
will drift back to sleep),  obtunded  (i.e., more sleepy than 
lethargic),  stuporous  (i.e., repeated, vigorous stimuli can 
arouse the person, but ceasing the stimuli results in immedi-
ate return to sleep), and  comatose  (i.e., unresponsive to any 
stimulus mode – auditory, tactile, etc.) [ 4 ]. Degree of atten-
tion or engagement is important to observe and report. For 
example, an alert patient can be disengaged from the interac-
tion (e.g., a person with drug-induced hallucinations may be 
alert, but completely or intermittently disengaged with the 
clinician because they are attending to the hallucinations).  

    Orientation 

 Orientation is typically assessed and described in four 
domains: orientation to  person ,  place ,  time , and  situation . 
A patient who is oriented to person knows who they are and 
who others they should know are. Orientation to place is the 
ability to indicate where they are. With organic brain syn-
dromes, whether degenerative, metabolic, traumatic, infec-
tious, or drug-induced, orientation to time can be an 
especially sensitive indicator. In a rapidly changing organic 
brain syndrome (e.g., a person who is admitted to hospital 
for an overdose of a tricyclic antidepressant), incremental 
improvement in orientation to time can be a useful adjunct to 
monitoring progress, as the toxicity resolves, in that the per-
son may initially be disoriented with respect to time, then 
may know what year it is, but still be disoriented to season 
or month and will gradually regain orientation to month and 

date. Orientation to situation is sometimes referred to as 
situational insight and is used to describe the person who 
demonstrates an understanding of the context of what is 
 happening at that time.  

    Motor Activity 

 The  quantity ,  quality ,  fl uidity ,  spontaneity , and  speed  of 
motor activity should be described, as should the presence of 
any  abnormal motor   signs . The terms used to quantify activ-
ity include normoactive, hypoactive (less spontaneous or 
responsive activity than normally observed, as might be seen 
in a patient with drug-induced Parkinsonian syndrome or a 
person with chronic benzodiazepine toxicity), and hyperac-
tive.  Hyperactivity  specifi cally describes an excess amount 
of  goal - directed  activity, such as might be seen in a child 
with attention defi cit hyperactivity disorder, in which the 
clinical presentation may include the child hopping out of 
their chair, opening and closing the examining room door or 
drawers in the cabinetry, taking off their shoes, etc. 

 Excess, purposeless, voluntary motor activity is referred 
to as  agitation . Agitation is often associated with alteration in 
affect or mood. Pacing, frequently switching positions, hand 
wringing, fi nger drumming, or pulling on one’s hair are all 
examples of agitation. Purposeless, involuntary motor activ-
ity, such as  tremors , should be described. Tremors can be 
characterized with regard to their  location  (e.g., fi nger, arm), 
 amplitude  (small or large),  frequency  (low or high), whether 
they are  resting  or  intention  (intention tremors appear when 
an action is attempted, such as reaching for a pencil), and 
whether they  diminish  or  disappear  with distraction. A well-
described tremor of note is the  pill - rolling tremor , which 
describes a low-amplitude, high-frequency resting tremor 
involving the thumb and index fi nger (with possible involve-
ment of other digits, as well), that is named because it is 
reminiscent of the rolling of medicinal compounds into round 
pills by early apothecaries (the dominant technique of creat-
ing oral formulations before tableting presses were invented). 
Another tremor equivalent is that of constant or nearly con-
stant head bobbing or low-amplitude shaking (as if one was 
repeatedly signaling “no”) that is referred to as  titubation . 
This is seen in a variety of neurodegenerative diseases and 
drug-induced neurological syndromes. 

 Drugs may induce several disorders of motor activity, 
including agitation (e.g., cocaine, stimulants), cogwheel 
rigidity, tics, and stereotypies.  Cogwheel rigidity  is the term 
used to describe a ratchet-like quality of the muscles when 
fl exing and extending a joint. This can be visually observed 
in some cases, with the hand moving through the fl exion- 
extension arc in a jerky or “start-and-stop” fashion, but often 
is detectable only by placing the examiner’s thumb over, for 
example, the biceps tendon and asking the patient to allow 
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the examiner to smoothly, but relatively quickly, fl ex and 
extend the elbow (passive fl exion and extension). It results in 
a subtle “bumping” or “ratcheting” feeling of the tendon 
under the thumb, likened by some to feeling as though a 
string of pearls is being pulled subcutaneously under the 
examiner’s thumb. Cogwheel rigidity is an  extrapyramidal  
phenomenon (i.e., it is mediated via neural pathways that are 
 outside  of the corticospinal tracts – most of which cross the 
midline in the medulla oblongata at the pyramidal decussa-
tion).  Drug - induced  extrapyramidal side effects (EPSE) 
result from dopamine antagonism. Extrapyramidal fi ndings 
can also occur with disease processes that cause the loss of 
dopaminergic neurons in the basal ganglia, such as 
Parkinson’s disease. In general, the corticospinal tracts medi-
ate coarse motor activity and the extrapyramidal paths medi-
ate fl uidity and “fi ne-tuning” of movement. A person with 
basal ganglia dysfunction may be able to reach for a glass of 
water, but the movement will be so coarse that they will over-
shoot the target or knock the glass over. Other features of the 
Parkinsonian syndrome, whether drug-induced or naturally 
occurring, include gait abnormalities (see below), masklike 
facies (i.e., far less activity in the muscles of facial expres-
sion than is normal – which can also be seen in chronic 
depression resulting in so-called  pseudodementia  and myo-
tonic dystrophy), general hypoactivity, and diffi culty initiat-
ing an activity or initiating a change in activity. For example, 
a person with Parkinsonian syndrome may appear to sit com-
fortably in an examination room chair, but at the conclusion 
of the visit demonstrate signifi cant diffi culty rising from the 
chair. This diffi culty initiating or changing movement is 
often reported to the physician as diffi culty rising from the 
toilet, or going up stairs (which requires initiation of change 
of activity with every step). Another characteristic presenta-
tion that can be induced by administration of dopamine 
antagonists is  tardive dyskinesia  (Fr,  tardif , late, as in  tardy , 
+ Gk,  dys   +   kinesia , movement). Tardive dyskinesia usually 
affects the muscles of the head, causing involuntary lip purs-
ing or tongue protrusion, but can affect other muscle groups, 
as well, even creating restrictive pulmonary compromise. 

 Drug-induced EPSE can also occur acutely, following the 
administration of dopamine antagonists used as antiemetics 
(e.g., droperidol, promethazine), and can manifest as an 
overwhelming urge to move, or restlessness, called  akathisia  
(Gk,  a   +   kathízein , to sit). This phenomenon can typically 
be treated with the administration of a drug with antimusca-
rinic properties, such as diphenhydramine or benztropine. 
It is important to remember that akathisia refers to the  urge  
to move, not to the movement itself, which may take the 
form of agitation or hyperactivity. Administration of dopa-
mine antagonists (e.g., some antiemetics or antipsychotics) 
rarely results in  acute dystonias , or sudden increased tone of 
certain muscles, but not their antagonist muscles, such that 
the person presents, for example, with their head painfully 

rotated to one side, and is unable to voluntarily rotate it to a 
neutral, forward-looking position. The most dramatic of the 
drug-induced acute dystonias is opisthotonos (Gk,  opistho , 
behind  +   tonos , tension) in which the extensor muscles of 
the axial spine and extremities are acutely contracted such 
that the only contact with the fl oor is the occiput and the 
heels – a bridging or arching posture. 

  Tic  (Fr, from It,  ticchio ) is the term used to describe a 
rapid, involuntary, repetitive movement of small muscles, 
such as it can involve the muscles of facial expression. 
Common tics are throat clearing, blinking, and nose twitch-
ing. Tics often disappear during sleep, and can be exacer-
bated in frequency with anxiety. It is common for persons 
with tics to describe increasing emotional discomfort the 
longer they consciously suppress a tic, which discomfort is 
relieved when they allow the tic to reemerge. 

 Complex, repetitive, voluntary movements of larger mus-
cle groups are referred to as  stereotypies  (pronounced 
“stereo- TIP-eez”) (Gk,  stereos , hard or fi xed  +  type). 
Stereotypies can involve many muscle groups, including 
muscles involved in speech. They can appear almost mechan-
ical in their repetition and can be diffi cult for a patient to 
consciously suppress. A stereotypy can take the form of 
assuming a particular posture, movements that appear almost 
purposeful (crossing and uncrossing legs, periodic rubbing a 
body part not due to pain, rocking, arm fl apping), or utter-
ances as one might observe in Tourette’s syndrome. Abusers 
of methamphetamine or amphetamines may engage in stero-
typies that involve picking at their skin, excessive grooming, 
and disassembling and reassembling or plucking at things. 
These stereotypies are sometimes referred to in the addiction 
community as  tweaking  or  punding . Tweaking may also 
occur in patients treated for Parkinson’s disease with  L -DOPA. 

  Chorea , or choreia, (Gk,  choreia , a circle dance) is used to 
describe brief, irregular contractions that are not repetitive or 
rhythmic, but appear to fl ow from one muscle to the next [ 5 ]. 
Chorea is common in Huntington’s disease, but can also occur 
following infection with group A beta-hemolytic streptococci 
(GABHS) which cause rheumatic fever; some cases of which 
can present with  Sydenham chorea , which is characterized by 
rapid, irregular, and aimless involuntary movements of the 
arms and legs, trunk, and facial muscles, affecting females 
more often and typically occurring between the ages of 5 and 
15 years. The etiology is likely via an autoimmune reaction 
from infection-induced antibodies that attack neurons [ 6 ]. 
Chorea can also present in Wilson’s disease, can be drug-
induced (dopamine agonists and antagonists, and anticonvul-
sants), or can be due to cerebrovascular accidents. 

 Not infrequently, chorea is accompanied by  athetosis  
(Gk,  a   +   thetos , not placed), which is the term used to 
describe writhing, twisting movements involving multiple 
muscle groups. When chorea is accompanied by athetosis, 
the term  choreoathetosis  is used. 

J.D. Haddox and B. Kerner



55

 One aspect of a patient’s motor behavior typically 
observed by pain physicians is gait. A normal gait includes a 
reasonable stride length, a fl uid shift from leg to leg, a mod-
erate arm swing, and an upright or nearly upright posture.A 
common gait abnormality encountered in care of persons 
with pain is referred to as  antalgic  (literally, “against pain,” 
in clinical use, “pain avoiding”) gait which is characterized 
by limping, guarding, one lower extremity consistently mov-
ing more rapidly than the contralateral extremity to reduce 
the amount of time weight is borne on the painful side, or 
signifi cant fl exion of the lumbar spine or hips, any of which 
is done to avoid or minimize pain on ambulation. Ankylosing 
spondylitis resulting in a fused vertebral column presents 
with the so-called  simian  (“apelike”) gait in which there is 
prominent, fi xed fl exion of the spine, which pitches the upper 
body well forward of the feet. A simian gait, because of the 
forward position of the torso, is also characterized by arms 
dangling in front of the feet. A person with a simian gait who 
is wearing a coat or jacket may not be able to see their feet 
because the forward position of the torso causes the jacket to 
drape in front of the person and obscures their view of their 
feet. This can, of course, make the person prone to trips and 
falls, especially when descending stairs. 

 An  ataxic  gait is an unsteady or uncoordinated manner of 
walking that often includes a  broad - based  gait (i.e., the lat-
eral distance between the feet is greater than normal and 
often exceeds the shoulder-to-shoulder width). Ataxic gaits 
can result from inherited or acquired neurodegenerative con-
ditions (e.g., Friedreich’s ataxia, cerebellar ataxia from 
inhalant toxicity), acute or chronic drug exposure (e.g., etha-
nol, benzodiazepines), may be due to conditions affecting 
the vestibular system (e.g., Meniere’s disease, drug-induced 
vertigo from calcium antagonists, orthostatic hypotension), 
or may be due to cerebrovascular disease. 

 A  festinating  gait is characterized by short, staccato, 
accelerating steps in an effort to move forward, almost as if 
the person is falling forward in order to move and they are 
having trouble making their feet keep pace with their body. It 
is often seen in Parkinsonian conditions, as well as other 
neurological syndromes. 

 Fortunately, neurologic complications from  syphilis  infec-
tion are currently rare in the USA, but its prevalence is rising. 
Persons who have  tabes dorsalis  (peripheral neuropathy, 
ataxia, autonomic dysfunction) have a characteristic gait due 
to dorsal column disease causing them to lose propriocep-
tion. The tabetic gait is characterized by several distinct com-
ponents – an inordinate degree of hip fl exion, resulting in a 
high lift of the knee (to ensure that the foot clears the fl oor, 
since the lack of proprioception prevents the person from 
sensing if their ankle is fl exed or extended), followed by a 
forceful “slapping” of the foot on the fl oor wherein the entire 
plantar surface contacts the fl oor at or nearly at once (instead 
of a normal gait, wherein the heel strikes the fl oor and the 

rest of the sole “rolls” down to the fl oor as weight is shifted). 
The forceful slapping, in addition to accommodating for a 
partial or complete foot drop, also provides a  supranormal 
amount of proprioception, so that the person perceives some 
feedback with regard to position in space, even though dorsal 
columnar function is impaired. Dorsal spinal space tumors, 
hematomas, and infection can cause a tabetic-like presenta-
tion. Persons with unilateral foot drop, due to tibial nerve 
injury or early amyotrophic lateral sclerosis, may exhibit fea-
tures of a tabetic-like gait only in the affected extremity. 

 A  hemiplegic  gait, as might be seen following a cerebro-
vascular accident, is typifi ed by lower extremity circumduc-
tion (swinging it laterally as it is brought forward) and 
exaggerated hip fl exion, both of which combine to ensure the 
foot clears the fl oor. A  spastic  gait is that in which the lower 
extremities are stiff and do not fl ex normally, causing a “stiff- 
legged” walking pattern.  

    Affect and Mood 

 Surprisingly, there is some disagreement over the precise 
constructs referred to as  affect  and  mood . Some authors con-
sider mood to be a parameter of affect (e.g., “affect is the 
emotional tone underlying all behaviors” and “mood is only 
one facet of affect”) [ 7 ]. Other authors prefer the convention 
of affect being the immediately observable expression of 
emotion which typically changes during a conversation, 
while mood is the prevailing or underlying emotional state. 
In other words, affect is to weather as mood is to climate. For 
example, a person could be in a bad mood, yet still respond 
with an affective change to something they found very 
humorous [ 8 ]. Others would describe them by analogy, as 
mood being the channel a person is watching on television, 
while affect is the color saturation of the image (Ray A, 
2011, personal communication). 

 The parameters of affect that are typically described 
include the range, amplitude, stability, appropriateness, and 
ability to relate to the examiner (which is inferred from the 
affect observed). 

  Range  of affect refers to the person’s emotional reper-
toire. A person who does not react much to various emotion-
ally laden comments during a clinical encounter would be 
described as having a  constricted  range, whereas a  full  range 
of affect is the societal norm. With a full range of affect, the 
person exhibits transient changes in the immediate emotional 
state the course of an interaction (e.g., frowning when 
describing the intensity and impact of their pain, furrowing 
their brow while listening intently to counseling instructions, 
and smiling at the conclusion of the visit as they are leaving 
the offi ce and saying their goodbyes). 

  Amplitude , or intensity, is the degree to which a particular 
affective vector is expressed. The difference between a 
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chuckle and guffaw is a difference in range along the same 
vector, as is the difference between indicating annoyance 
with a scowling expression and screaming at someone, 
which is an affective vector of a very different nature than 
laughing. Affect may be of normal amplitude, exaggerated 
(e.g., in mania or intoxication with certain substances), 
diminished, blunted, or  fl at  (e.g., schizophrenics, when their 
psychotic symptoms are not prominent, exhibit a marked and 
characteristic reduction in affective amplitude). 

  Stability  refers to the rapidity with which the affect 
changes during a clinical encounter. If the person is doing 
well, with their pain under good control, it is likely that their 
affect will be relatively stable. If, on the other hand, a person 
is laughing or smiling one moment, crying the next, and 
appears irritable the next, their affect is described as  labile . 
Labile affect can be observed in drug-induced conditions 
(e.g., steroid use, intoxication) or in idiopathic or reactive 
mental diagnoses, such as depression, mania, or dementia. 

  Appropriateness  refers to the degree of correlation of 
affect to the content of conversation or situation. Usually, 
what is appropriate for the examiner is appropriate for the 
patient. Therefore, if the patient describes getting into a seri-
ous automobile accident in which they and others were 
injured and is smiling during the description, the patient’s 
affect would be described as  inappropriate . 

 The  ability to   relate  to the examiner refers to the patient’s 
ability to express emotional warmth, establish rapport, and 
interact with the examiner. When a patient does this, they are 
described  relating well . When a patient remains cold or 
unfeeling and no rapport is apparent, they are described as 
exhibiting  relating poorly . Due to the fl at affect that charac-
terizes schizophrenia, examiners typically describe a poor 
ability to relate. Historically, this was referred to as the  prae-
cox feeling , a reference to an obsolete term once used to 
describe schizophrenia,  dementia praecox  (premature 
dementia, i.e., “dementia” occurring in a young person, 
when schizophrenia typically manifests) [ 9 ]. 

  Mood  is the prevailing or underlying emotional state 
being experienced by the patient. Mood generally falls into 
one of these classifi cations: sad, happy, angry, anxious, or 
apathetic. A person who has what is considered a normal 
mood is described as  euthymic  (Gk,  eu , true or nor-
mal  +   thymia , mood; ancient practitioners believed the 
function of the thymus gland was to control mood). Mood on 
the depressed side of normal is designated as  dysthymic . 
Excessive mood on the happy side of euthymia is referred to 
as  hypomania  (Gk,  hypo , beneath or under  +  via L,  mania , 
loss of reason, from Gk,  mainesthai , to rage). 

  Anger  is a common concomitant of chronic, unrelenting 
pain [ 10 ]. It is strongly related to self-reported assessments of 
pain intensity, pain behaviors, and perceived pain interference 
in activities of daily living. In the person with chronic pain, 
anger is often diffuse and nondirected, such that they lash out 

at the examiner for asking a simple question. This is often 
followed by guilt, which can then contribute to sadness. 

 Anxiety often occurs in patients with acute or chronic 
pain [ 11 ]. As noted at the beginning of the chapter, it may 
antedate, co-occur, or follow the onset of a chronic pain 
condition. 

 Depression and depressive spectrum disorders (pervasive 
sad mood, loss of interest in social interactions, etc., but not 
to the degree as is seen in clinically diagnosable depression) 
frequently accompany persistent pain [ 11 ]. 

  Suicidality  should be regularly assessed as part of the 
mental status examination of persons with persistent pain 
[ 12 – 18 ]. Depression is prevalent among this population, and 
it, coupled with the loss of hope that so commonly occurs as 
a result of repeated treatment failures, can cause patients 
with chronic pain to have thoughts of killing themselves. 
Treatments used for certain chronic or recurrent conditions 
(e.g., β-adrenergic antagonists for migraine prophylaxis) can 
also cause depression through alteration of the brain neuro-
chemistry, as can antidepressants, themselves, as noted in the 
boxed warning most antidepressants now carry. The motiva-
tion for suicidal thoughts can range from ideas of stopping 
suffering once and for all, to simply giving up (“I just don’t 
have the energy to go on.”), to getting even with someone 
who the person feels has wronged them (“I’ll show them!”). 
The assessment of suicidality is often overlooked or avoided 
by practitioners not trained in the behavioral sciences. 
Inquiring about suicide does not increase the risk of suicidal 
thoughts [ 19 ]. Since the best predictor of future risk of suc-
cessful suicide is a history of suicide attempts, it is important 
to assess this in providing clinical pain care. When assessing 
and characterizing suicidal thoughts and behaviors, one 
should document  suicidal ideation  (i.e.,  thoughts  of suicide), 
 suicidal plans  (the more detailed and thought-out the plan, 
the greater the risk of completion),  suicidal intent  (a person 
could have thought about suicide and formulated a plan, but 
have no intent to carry it out),  suicidal threats  (i.e., commu-
nication to others of the intent to commit suicide – some-
times used to manipulate, sometimes a serious plea for help), 
 suicidal gestures  (i.e., actions without lethal intent that are 
intended to appear lethal – which may also be manipulation 
or a genuine call for help), or  suicidal attempts  (i.e., actions 
with sincere intent to end one’s life). The process of suicidal 
thoughts represents a psychiatric emergency and should be 
referred immediately to a psychiatrist/hospital emergency 
department for further assessment. 

 Similarly,  homicidal  ideation or plans should be assessed 
[ 20 ]. Unfortunately, a not uncommon occurrence is the plan 
of a desperate person to “take out” someone they hold 
responsible for harm or wrong, followed by taking their own 
life or, in some cases, “suicide by police” (constructing a 
situation in which there is a high probability that the police 
will use lethal force to protect the public or themselves). 
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Case law has established an affi rmative duty to protect the 
intended victim when the examiner believes the homicidal 
threat is credible [ 21 ].  

    Thought Processes and Content 

 The content of a patient’s thoughts and their thought pro-
cesses are inferred largely from their speech, although some 
other behaviors may provide clues to thought content or pro-
cess (e.g., a person suffering from paranoid delusions may 
present as electively mute, anxious, and hypervigilant with 
an exaggerated startle response). Thought processes refer to 
how the patient is thinking; what the patient is thinking (talk-
ing) about is called content. 

 Speech qualities that can be characterized include  sponta-
neity ,  rate ,  amount ,  rhythm ,  articulation ,  idiosyncratic  word 
usage, and the tightness and form of  associations . 

  Spontaneous  speech is typical in a normal clinical interac-
tion; however, the lack of spontaneity, as with all mental status 
signs, must be interpreted in the totality of the presentation. As 
with eye contact, in some cultures, a sign of deference to an 
authority fi gure is to “speak only when spoken to.” Thus, the 
lack of spontaneous speech in a person from such a culture, in 
the absence of other fi ndings, may be of no clinical signifi -
cance from the standpoint of assessing their mental state. 

 The  rate  of speech can be described as normal, slow, or 
rapid.  Pressured speech  refers to the behavior which results 
from an apparent drive to keep talking. A person with pres-
sured speech is diffi cult to interrupt. Persons with pressured 
speech often “do all the talking” (i.e., in addition to the rate 
and uninterruptability of speech, the  amount  of speech is 
also abnormal) or appear that their thoughts are coming 
faster than their mouth can get them out. In the latter presen-
tation, the presence of  racing thoughts  can be inferred. 
Racing thoughts are common in mania, whether endogenous 
(e.g., bipolar disorder) or drug-induced (e.g., methamphet-
amine abuse). Abnormally slow or labored speech can be a 
feature of benzodiazepine or opioid toxicity [ 22 ]. 

 Most patients speak with a  normal rhythm ; however, cer-
tain clinical conditions exhibit unusual rhythm of speech. 
 Scanning speech , where certain words or syllables are 
stressed, producing a slow, sliding cadence is observed in 
multiple sclerosis.  Hesitant speech  can accompany 
Huntington’s disease. Persons with early Huntington’s dis-
ease or other incipient dementias can appear normal until 
exposed to drugs with antimuscarinic properties, after which 
the disease will become manifest.  Staccato speech , which is 
abrupt and clipped, can be present in temporal lobe epilepsy. 
 Stuttering or   stammering speech  can be a persistent problem 
for some persons. The acute onset of stammering during a 
procedure, however, may be an indication of systemic toxic-
ity of a local anesthetic. 

 Articulation, or the accuracy with which syllables and 
words are pronounced, can be affected by numerous diseases 
and drugs. Acute intoxication with ethanol, sedative- 
hypnotics, or marijuana can induce  slurring of   speech  (a 
form of  dysarthria ). Cerebrovascular accidents in different 
parts of the brain can affect most speech in various ways, 
including the ability to articulate words. 

 Some patients may use words or word-like sounds in idio-
syncratic ways. A person who repeatedly uses approxima-
tions of or substitution of correct words is described as 
having  paraphasia  (Gk,  para , to one side of  +   phrasein , to 
utter). In  verbal  or  semantic paraphasia , there is a complete 
word substitution (e.g., the person says “dog” when referring 
to a photograph of a cat).  Literal  or  phonemic paraphasia  is 
characterized by substitution or addition of syllables (“pho-
nemes”) or letters (e.g., the use of “rice” instead of “nice” or 
“shoots” to mean “shoes”). The term  neologism  is used to 
describe a new word created by the patient. Neologisms 
often sound-like words or are composed of parts of existing 
words. The apparent meaning of a neologism may vary dur-
ing a conversation. Anomia (Gk,  a   +  L,  nom , name), or 
nominal aphasia, refers to the inability to fi nd the right word 
for an object. A person with expressive anomia when asked, 
“Can you tell me what this is?” (with the examiner pointing 
to their watch), may answer, “Oh, it’s … you know … it’s …, 
it’s a time-telling thing.” Paraphasic speech often indicates 
an organic brain lesion, such as a cerebrovascular accident, 
but can also be observed in some primary mental disorders. 
When caused by the former, the type of dysfl uency of speech 
can facilitate anatomic localization of the lesion.  Complete 
aphasia  is the apparent inability to speak despite an effort to 
do so (as contrasted with  elective mutism , where the exam-
iner has reason to believe the person can speak, but is choos-
ing not to). Complete aphasia is most commonly due to 
cerebrovascular accidents. 

 The  tightness and   form of   associations  refer to the way in 
which ideas or concepts are linked together. Normal speech 
manifests tight associational linkages, that is, each element 
of speech is logically linked to the previous ones and the 
thought behind the speech is goal-directed. In some condi-
tions, there is a disruption of the tightness of association, 
which is referred to as  loose association . The form of thought 
disorder can be partially determined by where the loosening 
of the association occurs. In the most severe form, called 
 word salad , sometimes called  gibberish , or  jargon  (old Fr, 
 jargoun , gibberish) speech, the loosening of associations 
occurs between words, such that consecutive words seem to 
have no relationship (e.g., “red up tolerable cloud fi ne 
want”).  Fragmentation  is defi ned as a loosening of associa-
tions that occurs between clauses or sentences. In fragmenta-
tion, a person begins to relate a thought in a sequential, 
coherent manner, but winds up changing the content within a 
sentence or a paragraph.  Derailment  refers to a sudden 
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switch from one line of thinking to a new parallel line of 
thought. A  non sequitur  (L, “it does not follow”) refers to a 
totally unrelated response.  Flight of   ideas  is characterized by 
rapid switching of the line of thought which may be some-
what understandable but is often interpreted as refl ecting the 
patient’s distraction by external or internal stimuli. 
 Circumstantial speech , also called  circumlocution  (L,  cir-
cum , around  +   locutio , speech), has tightly linked associa-
tions, but contains extraneous, nonessential material that is 
interspersed throughout before ultimately reaching its goal. 
 Tangential speech  refers a series of tightly linked associa-
tions which never reach a goal. 

  Thought content  can be inferred by listening to and prob-
ing the drive behind speech content. A patient’s thought con-
tent may indicate preoccupation with a particular issue, 
paranoia, guilt, shame, etc. A  delusion  is a fi xed, false belief, 
which is held by the person despite evidence to the contrary. 
The presence of delusions is considered to represent a  psy-
chotic  state (i.e., an inability to relate to reality). Delusions 
are described by their content, for example,  delusions of  
 guilt ,  persecutory delusions ,  religious delusions , etc. 
 Perceptual disorders  are those in which there is an abnormal-
ity manifesting as a report of alteration of or interference 
with one of the senses. A hallucination is a perception in any 
sensory modality in the absence of a stimulus. When a patient 
reports having a hallucination while fully awake with a clear 
 sensorium  (consciousness and connectedness to the environ-
ment), he or she is said to have reported a psychotic symp-
tom. Hallucinations can be  visual  (most commonly 
encountered with intoxication (e.g., antimuscarinic toxicity), 
withdrawal (e.g., ethanol), or diffuse Lewy body disease, 
which typically presents with the triad of dementia, 
Parkinson’s syndrome, and psychosis, involving delusions 
and hallucinations, especially visual ones),  auditory  (the 
most prevalent type of hallucination in idiopathic psychotic 
disorders, such as schizophrenia),  olfactory ,  gustatory  
(reports of which can also be due to  candidiasis , vitamin or 
mineral defi ciency (e.g., zinc), medications, or pyorrhea), or 
 tactile , or  haptic , a particular form of which  formication  (L, 
 formica , ant), is association with abuse of certain substances 
(“ coke  (or  crack )  bugs ,” or ethanol withdrawal) and is so 
named because the person reports the sensation of ants or 
other insects crawling on or underneath their skin [ 23 ]. With 
the so-called phenomenon of coke bugs, rarely does the indi-
vidual report actually seeing the insects (which would be a 
visual hallucination) or report believing that there are bugs 
crawling beneath the skin (which would be a delusion). 
When a hallucination is present, it is important to explore it 
further to determine its form; for example, an olfactory hal-
lucination of the smell of sulfur or burning rubber may indi-
cate the presence of a temporal lobe lesion. Also, hearing 
voices telling the patient to kill himself or somebody else 
clearly has important implications in terms of intervention. 

Auditory hallucinations that are ordering a person to do 
something are referred to as  command hallucinations . Most 
people have experienced at some time a specifi c kind of hal-
lucination usually during the transition period between sleep 
and wakefulness. A hallucination while falling asleep is 
called a  hypnagogic  (Gk,  hypno , sleep  +   agogos , leading) 
hallucination, and a hallucination that occurs while awaken-
ing is called  hypnopompic  (Gk,  hypno , sleep  +   pompe , send-
ing forth) hallucination. These can emerge or become more 
prevalent when a person is taking medicines that alter sleep 
architecture, especially those that cause REM sleep rebound, 
such as tricyclic antidepressants. 

 Because so many drugs have signifi cant antimuscarinic 
properties, especially in situations of multiple medications or 
overdoses, the pain clinician should be aware of the presen-
tations of persons so affected [ 24 ,  25 ]. Drugs with antimus-
carinic properties include some antidepressants (e.g., 
tricyclic antidepressants), skeletal muscle relaxants (e.g., 
cyclobenzaprine), medicines used for urinary incontinence 
(e.g., oxybutynin), antidiarrheals (e.g., diphenoxylate  +  atro-
pine), antiemetics (e.g., promethazine, transdermal scopol-
amine), antipsychotics (e.g., chlorpromazine), drugs used to 
treat dopamine antagonist-induced movement disorders or 
Parkinson’s disease (e.g., benztropine), cardiovascular drugs 
(e.g., nifedipine), antispasmodics (e.g., dicyclomine), antiul-
cer drugs (e.g., cimetidine), and antihistamines (both pre-
scription and over-the-counter). The features of the 
antimuscarinic syndrome can include tachycardia; blurred 
vision (especially diffi culty with accommodation); worsen-
ing of narrow-angle glaucoma; larger than normal pupils; 
visual hallucinations or other psychotic symptoms and signs; 
delirium; impaired memory; ataxia; hyperthermia; urinary 
retention; constipation; xerostomia; fever; and warm, red, 
and dry skin. All these effects are mediated by blockade of 
the actions of acetylcholine upon muscarinic receptors. 

 If a person misperceives a real sensory stimulus, the 
reported perception is called an  illusion . For this same reason, 
magicians who do coin tricks, etc., are referred to as illusion-
ists because adults know the coin has not, in fact, disappeared, 
but our eyes tell us it did. An illusion is often associated with 
an intense affective state (e.g., when walking past a cemetery 
at midnight, one may perceive shadows to be objects). 

 Assessment of  intellect  can be initially done during the 
general conversation with the patient. Noted are whether the 
patient’s vocabulary is consistent with their educational back-
ground. The ability to think abstractly and form concepts by 
the use of words, numbers, and other symbols is also assessed. 
Subtraction of serial sevens from 100 to 75 is a way to assess 
the patient’s ability to concentrate. If the person has diffi culty 
with the arithmetic, one can assess concentration by asking 
them to add 3 to 20, and then keep adding 3 to the resultant 
sum. A useful clinical tool is the mini- mental state exam, 
which is a brief, structured, valid procedure to assess cogni-
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tive function, when impairment is suspected from the clinical 
encounter [ 26 ]. The MMSE is sensitive to changes in cogni-
tive function, such as might occur when a person is recovering 
from a concussion or drug-induced cognitive decrements. 

  Memory  is typically assessed conversationally by paying 
attention to the person’s ability to recall for recent and remote 
events. If impairment of memory is suspected during the 
interview, a more formal assessment of memory can easily 
be performed in the clinical setting. Memory functions are 
generally divided into  registration ,  immediate recall , and 
 long - term recall . The ability to register information can be 
tested by naming three unrelated objects and asking the 
patient to repeat them as soon as you fi nish. Once that has 
occurred, ask the patient to remember those three objects 
while you continue the interview. The continuation of the 
interview serves as a distraction, preventing them from sim-
ply repeating the names of the objects to themselves repeat-
edly. About three minutes later, ask the patient to repeat those 
objects named earlier, which assesses  immediate recall . 
Long-term memory can be assessed by asking them to recall 
the last three US presidents or some similar well- known but 
sequential information that spans several years. People with 
organic causes for memory gaps will sometimes fi ll in those 
gaps with so-called false memories, which they believe to be 
real. This is referred to as  confabulation  [ 27 – 29 ]. 

 Fibromyalgia syndrome and chronic fatigue syndrome are 
both associated with a particular, but vaguely defi ned, cluster 
of cognitive defi cits known among patients as “brain fog” [ 30 ]. 
Interestingly, neuropsychological testing does not always con-
fi rm the degree of memory dysfunction reported by patients. 
Recent research suggests that short-term memory is worsened 
by distraction in persons with fi bromyalgia syndrome, which 
may explain common complaints in this population, such as, 
“I walk from the kitchen to the living room to get something 
and then can’t remember what I went to get” [ 31 ]. 

  Judgment  refers to the ability to evaluate various situa-
tions and information and reach an effective conclusion. 
Decisions about the patient’s real-life situations are the best 
way to evaluate judgment. Asking the patient, “What are you 
going to tell your boss about this?” or “What are your plans 
for dealing with this problem?” assists in evaluating the 
patient’s judgment. Judgment is described as good, fair, or 
poor. Some choose to describe judgment as intact or impaired 
and modify how impaired it is, for example, mildly impaired, 
moderately impaired, or severely impaired.   

    Performing the 5-MSEPP 

 As can be inferred from the information presented in this 
chapter, much of the 5-MSEPP is accomplished merely by 
being attuned to the patient’s presentation during the clinical 
encounter and using precise terminology to document it. 

In actual practice, observing and describing various aspects 
of mental functioning do not add much time to a typical 
interaction. Yet, doing so can have important ramifi cations 
for clinical care, as well as in the medicolegal realm. 

 Documentation of fi ndings is relatively simple and can 
constitute one additional paragraph in the progress note. For 
example, during asking how a person is doing since the last 
visit, one can make many observations. It is human nature to 
only recall or document those observations which catch 
one’s attention. However, it is just as important in a clinical 
practice dealing with persons in pain to document normal 
fi ndings, instead of believing that someone else reading a 
progress note in which normal fi ndings were not documents 
will assume they were observed and interpreted as within 
normal limits. Thus, for an uncomplicated visit in a patient 
with low back pain and unilateral, chronic lumbar radicu-
lopathy who is stable on a medication regimen, a typical 
5-MMSEPP comment would be:

  The patient is alert and oriented in all spheres (or: oriented × 4, 
which refers to person, place, time, and situation). They are 
well-nourished, well-developed, dressed appropriately, and 
well-groomed. The patient relates well, and affect is slightly 
constricted, stable, and appropriate. Mood is slightly depressed. 
Speech is fl uid, articulate, and reveals no indication of disorder 
of thought process or content. Memory appears intact × 3 (refer-
ring to registration, immediate recall, and long-term recall). 
Judgment appears unimpaired. Other than an antalgic gait, 
favoring the affected side, there is no evidence of abnormal 
motor activity. The patient denies suicidal and homicidal 
 ideation at this time. 

       Conclusion 

 The astute pain practitioner unwittingly performs aspects of a 
mental status examination as part of everyday clinical encoun-
ters. Learning the material presented in this chapter and incor-
porating a conscious assessment of these parameters into 
routine pain care will translate to better diagnoses, improved 
documentation, more precise and thorough documentation, 
and enhanced care for patients presenting with pain.     
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            Introduction 

 There is strong evidence that the biopsychosocial model 
does not apply only to dysfunctional patients with chronic 
pain, but rather represents the inherent nature of pain. 
Research has determined that psychological tests are 
scientifi cally as valid and reliable as medical tests with 
regard to diagnostics and predicting a patient’s response to 
treatments for pain. As many payers and guidelines now 
require psychological evaluations prior to authorizing 
certain treatments for pain, pain clinics increasingly use 
some form of psychological assessment. While there are a 
large number of psychometric questionnaires used to 
assess patients with chronic pain, only a few have under-
gone the rigorous process required to become standardized 
tests, and these are reviewed. Both evidence and opinion 
are converging on a set of psychosocial variables that 
should be assessed when treating patients with chronic 
pain, and these can all be organized within a biopsychoso-
cial “vortex” paradigm. A standardized method of psycho-
logical assessment can identify patients who are at low, 
moderate, and high risk, and this is illustrated with three 
case vignettes. 

 A review of the research reveals strong evidence that 
pain is a biopsychosocial phenomena, having biological, 
psychological, and social components [ 2 ,  3 ]. In addition to 
biological components of pain being the product of patho-
physiology, the experience and report of pain are also 
strongly infl uenced by psychosocial factors. As the IASP 
notes, while pain often has a physical cause, pain can also 
occur in the absence of any likely pathophysiological expla-
nation. Further, since pain is a subjective, psychological 
state, we are dependent on the patient’s report of pain to 
guide our treatments [ 1 ]. However, there are a variety of 
psychological and social variables that affect what patients 
say about their pain.  
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   Key Points 

•     There is strong evidence that the biopsychosocial 
model does not apply only to dysfunctional patients 
with chronic pain, but rather represents the inherent 
nature of pain.  

•   There is strong evidence that psychological tests are 
scientifi cally as valid and reliable as medical tests with 
regard to diagnostics and predicting a patient’s 
response to treatments for pain.  

•   As many payors and guidelines require psychological 
evaluations prior to authorizing certain treatments for 
pain, pain clinics increasingly use some form of psy-
chological assessment.  

•   While there are a large number of psychometric 
questionnaires used to assess patients with chronic 
pain, only a few have undergone the rigorous process 
required to become standardized tests, and these are 
reviewed.  

•   Both evidence and opinion are converging on a set of 
psychosocial variables that should be assessed when 
treating patients with chronic pain, and these can all be 
organized within a biopsychosocial “vortex” paradigm.  

•   A standardized method of psychological assessment 
can identify patients who are at low, moderate, and high 
risk, and this is illustrated with three case vignettes.    
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    The Natural History of Biopsychosocial 
Pain Disorders 

 The biopsychosocial model does not apply only to dysfunc-
tional patients with chronic pain, but rather represents the 
inherent nature of pain [ 2 ,  3 ]. Over the natural history of 
chronic pain disorders, the biological, psychological, and 
social aspects of these conditions interact in complex ways. 
Some psychosocial factors may lead to the onset of a pain 
condition, while others may arise as a reaction to a pain con-
dition. The subsequent medical treatment of chronic pain 
may also be complicated by interactions with preexisting 
psychological vulnerabilities or confl icts in the social envi-
ronment. Thus, complex biopsychosocial pain disorders do 
not simply appear, but rather tend to evolve over the course 
of their natural history. 

    Psychosocial Factors That Lead 
to the Onset of Pain Conditions 

 A variety of psychosocial factors have been associated with 
the onset of a variety of medical painful conditions (Fig. 
 6.1 ). Life stress has been associated with the onset of muscu-
loskeletal pain [ 4 ,  5 ] and functional gastrointestinal pain [ 6 ], 
and one prospective study of workers found that the variable 
most predictive of the future report of back pain was job dis-
satisfaction [ 7 ].  

 Psychological dysfunction can also lead to the onset of 
painful conditions. A systematic review of the literature 
determined that risk-taking is infl uenced by mood and per-
sonality disorder, and associated with an increased chance of 
injury [ 8 ], while another study determined that risk-taking is 
infl uenced by personality type [ 9 ]. One study found that half 
of all traumatic brain injury hospitalizations were associated 
with alcohol intoxication [ 10 ], while another study found 
that patients reporting drug or alcohol abuse were more 
likely to sustain violent injuries [ 11 ]. Consequently, it is not 
surprising that some research has found that the prevalence 
of substance abuse disorders in patients with chronic pain is 
twice as high as that observed in the normal population [ 12 ]. 
Another study of patients being treated in an interventional 
pain medicine setting explored the prevalence of substance 
abuse problems. Of those patients with a prior history of 
drug abuse, 34 % of those who were being treated with con-
trolled substances for pain were simultaneously abusing 
illicit drugs [ 13 ]. 

 Overall, a multitude of psychosocial variables may infl u-
ence lifestyle, risk-taking behaviors, and health habits that 
can act to increase or decrease the risk of onset of a medical 
condition.  

    Psychological Reactions to a Pain Condition 

 Serious illness and injury are often life-altering conditions, 
with a profound psychosocial impact (Fig.  6.1 ). Not surpris-
ingly, in a study of patients with pain-related disability, 64 % 
reported one or more diagnosable psychiatric disorders, 
compared to a prevalence of 15 % in the general population. 
In this sample, the prevalence of major depression was 25 
times higher than that seen in the general population. This 
fi nding is especially signifi cant as even minimal levels of 
depression have been associated with increased rates of ser-
vice utilization [ 14 ] and poorer adherence to treatment [ 15 ]. 
In many cases, though, the direction of the arrow of causality 
is not clear. For example, while in some cases, depression 
could be a reaction to a severe injury, in other cases, depres-
sion that preexisted an injury may increase the risk that the 
pain will become chronic [ 16 ]. 

 Pain can alternately be associated with anxiety, depression, 
or anger, depending upon how pain is perceived [ 17 ]. 
Laboratory experiments in pain perception suggest that the 
presence of depression tends to magnify the perception of pain 
[ 18 ]. Additionally, affective distress combines with pain to 
produce suffering, and ultimately, this suffering may be more 
closely associated with the patient’s level of functioning than 
is the pain itself [ 19 ]. Research also suggests that a number of 
other psychological variables are associated with poor treat-
ment outcome. These include anger [ 20 ,  21 ], neuroticism [ 22 ], 
psychological distress [ 23 – 27 ], relationship with spouse 
[ 28 ,  29 ], positive or negative perceptions prior to treatment 
[ 30 – 32 ], maladaptive beliefs [ 33 ,  34 ], and fears of reinjury [ 31 ].  

    Psychological Vulnerability Risk Factors 

 A review of the literature on psychopathology and chronic 
pain concluded that psychological vulnerabilities of various 
types could both increase the risk of onset of chronic pain, 
plus shape how the pain disorder was manifested. This review 
also concluded that the dominant emerging perspective is 
that preexisting but dormant vulnerabilities of the individual 
may be activated by the stress of an illness or injury [ 35 ]. If 
this proves to be true, this would mean that some patients are 
inherently at increased risk for disability, but this vulnerabil-
ity may not appear until an environmental event precipitates 
it. Consequently, understanding preexisting vulnerabilities is 
an important part of chronic pain assessment (Fig.  6.1 ). 

 If a person who is prone to chemical dependency becomes 
injured, any subsequent pain could become a rationalization 
for excessive opioid use [ 36 ,  37 ]. Under such circumstances, 
the possibility of opioid abuse must be addressed [ 38 ]. 
Similarly, patients may be at increased risk for excessive 
 opioid abuse if they are pain intolerant or feel entitled to be 
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pain-free [ 39 ]. Although concerns about regulatory scrutiny 
can sometimes complicate the clinical decision-making pro-
cess when prescribing opioids, carefully designed interdisci-
plinary programs can successfully treat patients at risk for 
addiction [ 38 ,  40 ]. One study found that patients with histo-
ries of substance abuse report higher levels of pain [ 41 ], and 
so distinguishing true pain from drug-seeking behavior 
becomes a matter of great importance [ 42 ]. Related to this, a 
review of the research determined that positive scores on 
substance abuse screening measures could identify patients 
who were at signifi cantly higher risk for aberrant drug- 
related behaviors in treatment [ 43 ]. 

 Patients with personality disorders may have an aberrant 
reaction to pain and may be at increased risk for chronicity. 
This hypothesis is supported by fi ve studies of patients with 
chronic pain. These studies found the prevalence rate of per-
sonality disorders to range from 40 to 77 % [ 12 ,  16 ,  44 – 46 ], 
far higher than the estimated 5.9–13.5 % prevalence rate 
found in the general population [ 47 ]. However, a recent 
study reviewed psychological characteristics of patients with 
chronic pain and determined that a decrease in pain tends to 
produce a decrease in signs of personality disorder as well 
[ 48 ]. Thus, dysfunctional traits observed in patients with 
chronic pain may be partially attributable to the destabilizing 
effect of pain rather than to an enduring personality disorder. 
This suggests that estimates of personality disorders in 
patients with chronic pain could be spuriously infl ated. 

 Non-characterological personality traits or cognitive 
styles can also constitute risk factors for recovery. For exam-
ple, patients who are prone to catastrophizing [ 49 ,  50 ] have a 
low sense of self-effi cacy [ 51 ], and who are prone to pessi-
mism [ 52 ] are at risk for failing to make needed behavioral 
changes and for generally poor functioning. Conversely, 
positive personality traits such as perseverance have been 
found to be associated with favorable outcomes from pain 
conditions [ 53 ]. In general, a history of maladjustment [ 28 ], 
low educational level [ 54 ], or the presence of a personality 
disorder can undermine a patient’s ability to cope satisfacto-
rily with an illness or injury, increase the risk of noncompli-
ance, and thus increase the risk of delayed recovery [ 47 ,  55 ]. 
Severe psychopathology may sometimes affect pain reports 
in mysterious ways. For example, patients with dissociative 
disorders often present with psychogenic pain symptoms 
[ 56 ,  57 ], and in patients with dissociative identity distur-
bance (multiple personality), each personality may manifest 
different pain and disability symptoms [ 58 ,  59 ].  

    Social Environment Risk Factors 

 Environmental stressors are known to be associated with numer-
ous psychophysiological reactions (Fig.  6.1 ). A patient’s social 
environment includes relationships with family, friends, profes-
sionals in the medical setting, and supervisors and coworkers in 

the workplace. The onset of a disabling condition can stress 
the family system [ 60 ,  61 ] and leads to family confl icts if the 
disability prevents the patient from performing expected family 
responsibilities [ 62 ,  63 ]. The problems arising from these 
changes can be overcome if the patient is a member of a healthy, 
supportive family. However, in response to disability, an overly 
solicitous family may reinforce patient passivity and encourage 
the patient to adopt a disabled role [ 64 ,  65 ], while a dysfunc-
tional family may exacerbate a patient’s condition. 

 For example, patients who have experienced adverse 
childhood experiences, such as childhood abuse, have been 
found to exhibit increased pituitary-adrenal and autonomic 
responses to stress compared with controls [ 66 – 71 ] and sup-
pressed immunological resistance to cancer and infection 
[ 72 – 74 ]. These fi ndings may help to explain the association 
between stress and poor surgical outcome [ 75 ], increased 
mortality [ 76 – 78 ], and slowed speed of wound recovery [ 79 , 
 80 ] observed in numerous studies. Consistent with this, stud-
ies have found that psychological traumas in childhood are 
associated with a poor treatment outcome [ 75 ,  81 ]. 

 Within the medical setting, research has found that the 
therapeutic alliance between the physician and the patient 
strongly infl uences the course of treatment [ 82 ,  83 ]. If the 
physician is perceived as competent and empathic, a positive 
relationship can develop. This can facilitate the fl ow of infor-
mation between physician and patient and promote patient 
compliance. In contrast, these studies have found that a poor 
physician/patient relationship can complicate the recovery 
process and increase the risk of noncompliance. A history of 
physical or sexual abuse has also been found to increase the 
risk of delayed recovery [ 84 ,  85 ], as patients reporting a his-
tory of assault may feel more physically vulnerable, exhibit 
more stress-related symptomatology, and resist examina-
tions that they fi nd threatening [ 86 ]. 

 Disability is most often considered in the context of the 
patient’s ability to be gainfully employed. Consequently, the 
psychological assessment of disability needs to be especially 
sensitive to social aspects of the workplace that could infl u-
ence disability behaviors. For example, escape from a dis-
liked workplace environment may offer considerable 
secondary gain for the report of medical symptoms, and this 
may infl uence the course of recovery. In a longitudinal, pro-
spective study of back pain, job dissatisfaction was deter-
mined to be the strongest predictor of future back pain 
reports [ 87 ]. This suggests that the avoidance of a disliked 
 workplace may be a powerful negative reinforcer for both 
pain and disability behaviors [ 29 ]. 

 In addition to avoidance of an aversive workplace, other 
types of reinforcers are also present in the social environment. 
Studies have shown that both litigation [ 88 – 93 ] and compen-
sation play a role in treatment outcome [ 25 ,  88 ,  90 ,  92 ,  94 –
 98 ]. In some contexts, an injury can socially empower a 
patient or increase the attention and support from others. Pain 
can cause the patient to be assigned to lighter job tasks in the 
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workplace or avoid undesirable chores at home. However, 
once disability appears, the inability of the patient to function 
in the workplace often leads to fi nancial distress [ 99 ] and a 
continuation of a downward spiral. Overall, it is not surpris-
ing that psychosocial variables have been found to be impor-
tant predictors of the cost of medical treatment [ 100 ]. 

 The lack of English profi ciency can impact treatment out-
come and disability [ 101 ] in a number of ways. The inability 
to speak English in the USA can make it much more diffi cult 
to communicate with caregivers, understand how to fi ll out 
paperwork, or in other ways access care. In the immigrant 
community, though, the effects of a lack of English profi -
ciency may be confounded by a low level of education, and 
low education has been found to be a separate risk factor for 
poor medical treatment outcome [ 54 ]. 

 Etiologically, while some biopsychosocial disorders have 
their origin in biology or pathophysiology, others have psy-
chosocial origins. Thus, the assessment of biopsychosocial 
conditions requires not only assessing biomedical variables 
but also assessing the psychosocial aspects as well. These 
assessments are facilitated by the use of psychometric tools.   

    The Psychological Assessment of Patients 
with Pain 

 In a survey performed in 1996, some type of psychological 
screening was performed in about 70 % of surveyed pain 
clinics using implantable devices [ 102 ]. Since that time, mul-
tiple evidence-based medical guidelines have recommended 
psychological evaluation prior to SCS [ 103 – 105 ], and many 
insurers now require psychological assessment prior to 
implantation. More generally, multiple evidence- based med-
icine guidelines now recommend psychological evaluation 
for all patients with chronic pain [ 103 – 105 ]. As a result, a 
similar survey in 2005 found that 100 % of surveyed clinics 
used some type of psychological assessment for patients 
being considered for implantable devices for pain [ 106 ]. 

 The reason for the increased use of psychological tests for 
patients with pain is the growing evidence of their utility. 
A recent extensive review of the literature compared the 
scientifi c merits of psychological tests to traditional medical 
tests [ 107 ]. After reviewing 125 meta-analyses and 800 sam-
ples, this seminal study concluded that psychological tests are 
scientifi cally as good as medical tests and can sometimes pre-
dict the outcome of medical treatment as well as medical 
tests. Specifi cally, this study of psychological tests concluded 
that (a) there is strong evidence for psychological test validity, 
(b) the evidence for psychological test validity is comparable 
to that of medical tests, (c) psychological test provides a 
unique source of information, and (d) psychological tests supply 
information beyond what can be obtained by an interview. 

 In the assessment of patients with back pain, psychologi-
cal tests are sometimes stronger predictors of treatment out-
come than medical tests. For example, a recent study found 
that psychometric assessment was better than either MRIs or 
discography in predicting future back pain disability [ 108 ] 
while another study found that psychosocial variables pre-
dicted delayed recovery from back pain correctly 91 % of the 
time, without using any medical diagnostic information 
[ 109 ]. Multiple research studies have shown that psychoso-
cial factors can predict the results of lumbar surgery [ 28 ,  54 , 
 75 ,  90 ,  110 ,  111 ] or spinal cord stimulation [ 112 ] correctly 
over 80 % of the time, and there is evidence that protocols 
which integrate psychological and medical assessments can 
provide improved care at reduced cost [ 196 ]. Beyond back 
pain, research sponsored by the World Health Organization 
found that psychopathology was a stronger contributor to 
disability than was disease severity [ 113 ]. 

    Psychological Testing Concepts 

 Psychological tests are developed using the science of psycho-
metrics, which is a mathematical approach to measuring intan-
gible human abilities (such as intelligence or memory), traits 
(such as personality), and subjective experiences (such as 
sadness or pain). Bruns and Warren have noted that the science 
of psychometrics is less esoteric than it would fi rst appear:

  Although psychometrics sounds mysterious, it is a science that 
Western society has come to rely on heavily. Perhaps the most 
common example of this is that on almost every edition of the 
news on television, the results of a poll are reported. Scientifi c 
surveys, which employ psychometric principals, have an estab-
lished ability to accurately predict the sentiments of a popula-
tion, with a known degree of error. In manner analogous to the 
way that scientifi c questioning of voters can assess their subjec-
tive opinions and predict voting behavior, standardized psycho-
metric instruments can assess subjective states in patients that 
predict disability [ 114 ]. 

   To use an analogy, before a medication is ready for clini-
cal use, rigorous scientifi c testing is needed to show that it is 
safe and effective. Similarly, before a psychological test is 
ready for clinical use, it should be psychometrically  stan-
dardized . While informal questionnaires may be developed 
without any scientifi c method at all, a standardized psycho-
logical test is developed using the psychometric principles 
outlined in a work called the  Standards for   Educational and  
 Psychological Testing  [ 115 ]. When a questionnaire has been 
developed to meet the criteria listed in the  Standards , it is 
said to be a  standardized test . Standardized tests offer an effi -
cient and scientifi c means of gathering information about 
psychological, social, and medical variables. 

 To illustrate the impact of a lack of standardization, con-
sider the numerical pain rating scale. Although it may 
have been used in over 1,000 research studies, it is not 
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 standardized, and the following clinical vignette illustrates 
the effect of this: Suppose a clinician asks a patient, “On a 
1–10 scale, how would you rate your pain?” How should the 
clinician respond if the patient responds with the following 
questions:
    1.    What is a pain level of 10? My other doctor defi nes a pain 

level of 10 as pain like having a baby, but you say it is 
pain so bad I want to die. Which one is correct?   

   2.    Rate my pain from 1 to 10? Does 1 mean no pain, or is 
that 0? Should I rate my pain from 0 to 10?   

   3.    Do you mean my back pain, my leg pain, or my head-
aches? Or do you want the average of all three? Or maybe 
the highest?   

   4.    Do you mean right this second while I am sitting? As 
soon as I stand up, it is worse.   

   5.    My pain is a 5 – Is that high? What does the average 
patient say?     
 Since the numerical pain rating scale is not standardized, 

there is no test manual to supply the correct answer to the 
above questions. Consequently, the clinician could respond 
to the questions in any number of ways, and this would sig-
nifi cantly infl uence which number the patient chooses to 
describe the pain. As a result, it has been noted that without 
a more rigorous method, scores returned by measures such 
as informal pain rating scales are essentially meaningless 
[ 116 ]. In contrast, with a standardized measure of pain like 
the BBHI 2, all of the above questions would have a defi ni-
tive answer [ 117 ]. This illustrates the advantage of standard-
ized tests. By imposing a carefully standardized method of 
asking questions, scoring the responses in a standardized 
way, and having a norm group to which the scores can be 
compared, a much more meaningful result is obtained.  

    Characteristics of a Standardized Test 

 The characteristics of standardized tests are defi ned in the 
 Standards for   Educational and   Psychological Testing , which 
states that standardized psychological tests are characterized 
by having a number of features:
    1.    Standardized tests are developed to be used for a defi ned 

purpose and may have less applicability outside of that 
purpose.   

   2.    A standardized test reduces error by having standardized 
testing materials, standardized administration procedures, 
standardized instructions, and standardized scoring and 
interpretation methods, and may even require a standard-
ized type of writing instrument, such as a #2 pencil.   

   3.    A standardized test must have evidence of validity, dem-
onstrating that the test measures what it intends to mea-
sure (e.g., the report of medication side effects such as 
fatigue and weight gain can cause false-positive fi ndings 
for depression on some psychological tests).   

   4.    A standardized test must have evidence of reliability, 
demonstrating that if the test is administered twice in a 
short time frame, the results will be very similar.   

   5.    Standardized tests use one or more reference groups 
called norm groups, which make it possible to have stan-
dardized scores with percentile ranks.   

   6.    A standardized test takes steps to eliminate gender, race, 
age, and other biases.   

   7.    A standardized test has an offi cial manual that has 
recorded the psychometric details of the standardization 
process and provides the information needed to use the 
test appropriately.   

   8.    The content of standardized tests is controlled by copy-
right and other methods and cannot be modifi ed by end 
users, as this would destroy the standardization.   

   9.    Standardized tests are subject to test security or trade 
secret restrictions, keeping the details of the test confi den-
tial (e.g., if the answers on an I.Q. test were made public, 
a test subject could appear to be a genius by studying the 
answers beforehand, and this would invalidate the test).    
  In addition to meeting the criteria specifi ed by the  stan-

dards , others have suggested that a standardized psychological 
test should also be peer reviewed, either by the Mental 
Measurements Yearbook [ 105 ,  118 ] or in a  scientifi c journal [ 118 ].  

    What Psychosocial Variables Need 
to Be Assessed in Patients with Chronic Pain? 

 A recent review proposed what it termed the “convergent 
model” of biopsychosocial assessment. The term “conver-
gent model” was intended to refl ect that while at this time the 
fi eld has yet to achieve any fi nal determinations about how to 
perform biopsychosocial assessments, evidence and opinion 
are beginning to converge [ 119 ]. This review identifi ed both 
cautionary risk factors or “yellow fl ags” (Table  6.1 ) and 
exclusionary risk factors or “red fl ags” (Table  6.2 ), and these 
risk factors were organized within the framework of a bio-
psychosocial paradigm (Fig.  6.1 ). Exclusionary risk factors 
were defi ned as extreme concerns (e.g., imminent risk of sui-
cide or homicide, active psychosis, or intoxicated at medical 
appointments), any one of which could be suffi cient to delay 
or exclude a patient from elective medical treatment. In con-
trast, cautionary risk factors were less extreme concerns 
(e.g., depression, poor pain tolerance), which, in combina-
tion, could negatively impact prognosis.

    The convergent model was tested using 2264 US subjects 
obtained from 106 sites, and the demographics of the norm 
groups approximated US census data for gender, race, edu-
cation, and age. The risk factors identifi ed by the convergent 
model were assessed in a standardized manner, using the 
Battery for Health Improvement 2 [ 120 ] and the shorter Brief 
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Battery for Health Improvement 2 [ 117 ]. US national norms 
for the prevalence of these risk scores were generated for two 
groups: community members and patients with a variety of 
diagnoses being treated in a variety of treatment settings. 
The norms obtained from these samples allowed the calcula-
tion of a risk score percentile rank, which was used to estab-
lish empirical benchmarks. This made it possible to answer 
the question, at what point can the risk factors present be 
regarded as clinically elevated [ 119 ]? Using this method, 
standardized cautionary risk and exclusionary risk scores 
were shown to predict both work status and satisfaction with 
care for patients in multiple treatment groups (spinal surgery, 
upper extremity surgery, brain injury, work hardening, 
chronic pain, acute injury, and injured litigants). Repeat test-
ing showed these risk scores demonstrated test-retest reli-
abilities ranging from 0.85 to 0.91, with no indications of 
race or gender bias.  

    Commonly Used Tests for Assessing Patients 
with Chronic Pain 

 There are a large number of psychometric tests and question-
naires commonly used to assess patients with chronic pain 
[ 121 ]. When determining what psychological tests to review 
here, a number of factors were taken into consideration. One 
evidence-based panel concluded that a psychological test 
battery for the evaluation of patients with chronic pain would 
include one or more tests designed for the assessment of 
medical patients with pain and one or more tests of personal-
ity and psychopathology [ 105 ]. With regard to selecting each 
of these types of tests, we would suggest the following crite-
ria, which are that the tests (a) are standardized measures, 
(b) have been peer reviewed by the Burrows Institute of 
Mental Measures, (c) have been the subject of multiple 
empirical research articles in peer-reviewed journals, (d) have 

    Table 6.1    “Yellow fl ag” cautionary risk factors suggested by literature review   

 Type of risk  Potential cautionary factors 

 Affective  Depression 
 Anger 
 Anxiety (fears, phobias, PTSD, etc.) 

 Psychological 
vulnerability 

 History of substance abuse 
 Personality disorder 
 Cognitive disorder or low education 
 Poor coping 
 Diffuse somatic complaints 

 Social  Confl ict with physicians 
 Job dissatisfaction 
 Family dysfunction 
 History of being abused 
 Worker compensation 
 Compensation focus 
 Represented by attorney 

 Biological  Pain and disability  Extreme pain 
 Pain sensitivity  Dysfunctional pain cognitions 
 Pain invariance  Diffuse pain 

 Pain  >  2 years 
 Unexplained disability 

 Exam  Degree to which patient does not meet medical criteria for procedure 
 No medical necessity of procedure to preserve life or function 
 Destructive/high-risk elective medical procedure 
 Procedure specifi c risks: smoking, diet, attitude toward implant, etc. 

 History  Similar procedure failed previously 
 No response to any treatment 
 History of nonadherence to conservative care 
 No objective medical fi ndings 

 Science  Insuffi cient evidence that the proposed medical treatment would be 
effective 

  Adapted from Bruns and Disorbio [ 121 ]  
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been vetted by multiple evidence-based medicine panels 
reviewing the psychological assessment of chronic pain, 
(e) [if a pain-related measure] should have been designed and 
developed for pain assessment, and (f) [if a pain-related measure] 
should have standardized scores based on a norm group con-
sisting of medical patients, and especially medical patients 
suffering from chronic pain. Reviews of other psychological tests 
for pain assessment are available elsewhere [ 105 ,  121 ,  122 ]. 

 When you apply these criteria to measures of personality 
and psychopathology, four tests are identifi ed. These are the 
MMPI-2, MMPI-2-RF, MCMI-III, and the PAI. If you apply 
these criteria to measures used for the assessment of medical 
patients and chronic pain, the tests identifi ed are the BBHI 2, 
the BHI 2, the BSI-18, the MBMD, and the P-3. 

    The Three MMPIs 
 The three MMPI (Minnesota Multiphasic Personality 
Inventory) tests are arguably the most used and most 
researched psychological tests in existence. The original 
MMPI™ was published in 1943 and remained in use 
until the MMPI-2™ was published 1986, after which the 
original MMPI was phased out [ 123 ,  124 ]. Over the last sev-

eral decades, the MMPI (and to a lesser degree, the MMPI-2) 
has been used in numerous studies related to patients with 
chronic pain and surgical outcome. Overall, the MMPI-2 is 
currently the most widely used measure of psychopathology 
and is also a well-researched measure of malingering. With 
regard to the evaluation of patients with pain and injury, the 
MMPI/MMPI-2 have historically been the most commonly 
recommended tests [ 28 ,  33 ,  125 – 129 ]. 

 However, the MMPI-2 (Minnesota Multiphasic Personality 
Inventory-2) also has a number of signifi cant weaknesses. First 
of all, the MMPI-2 scales are aging and are based on archaic 
psychiatric constructs dating back to the 1930s, such as hyste-
ria, psychopathic deviate, and psychasthenia. Secondly, the 
MMPI was developed in a time when much less was known 
about psychometrics and test construction. As a result, all of 
the clinical scales contained items that later research concluded 
should not have been on the scale [ 130 ].Third, it has been noted 
that the MMPI-2 is a lengthy test [ 126 ], sometimes prohibi-
tively so [ 125 ], as it commonly takes up to 90 min to administer 
[ 131 ], and it takes considerable skill to interpret [ 126 ]. Fourth, 
as the MMPI-2 is not normed or designed for patients with 
pain, it is prone to overpathologize them [ 126 ], especially on its 

    Table 6.2    “Red fl ag” exclusionary risk factors suggested by literature review   

 Type of risk  Potential exclusionary factors 

 Affective  Active suicidal urges 
 Active homicidal urges 
 Severe depression 
 Severe anxiety (generalized, panic, PTSD, medical phobia/death fears, etc.) 
 Severe anger 
 Mood elevation/mania 

 Other psychological risks  Psychosis/delusions/hallucinations 
 Active substance abuse 
 Severe somatization 
 Pain-focused somatoform disorder 
 Severe personality disorder 
 Extremely poor coping 
 Severe social isolation, family dysfunction, or current severe abuse 

 Social  Litigation for pain and suffering and pain-related treatment 
 Intense doctor/patient confl ict 

 Biological  Pain  Bizarre pain reports 
 Dysfunctional pain cognitions 
 Extreme, invariant pain 
 Extreme pain sensitivity 

 Exam  Medically impossible symptoms 
 Gross inconsistencies between objective fi ndings, symptom reports, and patient behavior 
 Falsifying information, malingering, or factitious symptoms 
 Inability to cooperate with treatment due to cognitive or other problems 

 History  Same treatment failed multiple times in past 
 Abuse of prescription medications, violation of opioid contracts 
 History of gross noncompliance 

 Science  Evidence that the proposed medical treatment would be injurious or ineffective given the 
circumstances 

  Adapted from Bruns and Disorbio [ 121 ]  
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primary scales for assessing depression and somatization 
[ 127 ]. Fifth, despite the length of the MMPI-2, it does not 
assess many of the variables relevant to medical patients and 
must be combined with other measures for chronic pain assess-
ment. To this end, Block et al. recommends that the MMPI-2 
be used with three other tests [ 125 ], Burchiel et al. employed 
the MMPI-2 and fi ve other tests [ 33 ], Doleys and Olson dis-
cussed the use of the MMPI-2 and seven other tests [ 126 ], 
Beltrutti et al. discussed the MMPI-2 and eight other tests 
[ 129 ], and Olson et al. employed the MMPI-2 and 10 other 
tests [ 128 ]. Given that the MMPI-2 is already a long test, this 
makes for a very lengthy test battery. 

 After much debate, the MMPI-2-RF™ (Minnesota 
Multiphasic Personality Inventory-2-Revised Form) was 
published in 2008 [ 130 ,  132 ]. This test has been called a 
radical departure from the MMPI-2 [ 133 ]. While most of the 
MMPI-2-RF scales were derived from MMPI-2 scales, none 
are identical, many are markedly different, while others are 
totally new [ 130 ,  132 ]. In addition to about 80 measures of 
psychopathology, the MMPI-2 has 15 “validity scales” used 
to detect exaggerating or concealing information. In con-
trast, the MMPI-2-RF has 50 scales including eight validity 
scales. The term “validity scale” is used to convey that these 
scales attempt to determine if the patient’s test responses are 
valid representations of his or her true feelings or if the 
patient is attempting to “fake” or appear better or worse than 
he or she actually is by biasing the information that is pre-
sented [ 114 ]. The goal of the MMPI-2-RF development was 
to address the MMPI-2 shortcomings mentioned above and 
produce a shorter and more psychometrically sound test. 
Unfortunately, while there were 60 years of research on the 
original MMPI/MMPI-2 scales, the changed scales in the 
MMPI-2-RF mean that these decades of research have at best 
only moderate applicability to the MMPI-2-RF test. 

 The difference between the MMPI-2 and the MMPI-2-RF 
is illustrated in one study of 7,330 patients, which found 
that the “code type” (traditionally used to determine how the 
test was interpreted) agreed only 14.6 % of the time [ 134 ]. 
Additionally, research suggests that the MMPI-2 is substan-
tially more likely to return a profi le suggestive of psychopa-
thology [ 134 ] or somatoform disorder [ 135 ] than the 
MMPI-2-RF. Overall, even though these two tests share the 
same name, it is probably better to think of the MMPI-2-RF 
as a distinctly different test. At the date of this writing, no 
published studies were found that utilized the MMPI-2-RF 
to assess patients with chronic pain. Further, it has been 
noted that the MMPI-2-RF Revised Clinical Scales were 
optimized for psychiatric assessment, and without consider-
ation for use with medical patients or assessing somatic 
symptoms, possibly making them less useful for that purpose 
than the MMPI-2 [ 135 ]. Overall, while the relative merits of 
the MMPI-2 and the MMPI-2-RF tests remain the subject of 
ongoing debate [ 136 ,  137 ], both tests will likely remain pop-
ular measures of psychopathology.  

    The MCMI-III 
 The MCMI-III™ (Millon Clinical Multiaxial Inventory III) 
is another widely used measure of general psychopathology 
[ 138 ]. One of the MCMI-III’s most distinctive features is 
that among its 25 scales are scales for the assessment of a 
variety of types of personality disorders, which is helpful for 
differential diagnosis. While the MCMI-III has the distinct 
advantage that its scales are keyed to DSM-IV diagnostic 
 criteria, this will be less of an advantage once DSM-5 is 
released. 

 A feature of the MCMI-III that could be seen as either a 
strength or a weakness is its utilization of what are called 
“base rate” scores. These scales employ a psychometric 
method where a base rate score of above 75 suggests that 
some aspects of a syndrome are present, while base rates 
scores above 85 suggest that the full syndrome is present. 
While this represents an advantage in some respects, on the 
negative side, this psychometric method is not based on the 
normal curve and cannot be used to generate a percentile 
rank. This makes it somewhat more diffi cult to identify sta-
tistical outliers, but easier to identify the degree to which a 
particular syndrome might be present. Another feature is 
three validity scales and one measure random responding. 

 With regard to its applicability to patients with chronic 
pain, there is some research on the MCMI-III with regard to 
its use with chronic pain patients [ 139 – 141 ]. However, it was 
developed with and normed on psychiatric patients. 
Consequently, while the MCMI-III is a valuable measure of 
psychopathology, it must be remembered that like the 
MMPI-2 and MMPI-2-RF, its use with patients with objec-
tive physical disease or injury may lead to spuriously ele-
vated scales scores, as patient reports of physical symptoms 
may infl ate some of its measures of psychopathology.  

    The PAI 
 The PAI™ (Personality Assessment Inventory) is also a pop-
ular measure of general psychopathology. Psychometrically, 
the PAI is a carefully constructed measure, whose 22 scales 
assess a broad cross section of affective, characterlogical, 
and psychotic conditions. Like the MMPI-2, the PAI uses 
standardized T-scores based on community norms, which 
allows it to identify statistical outliers. The PAI, however, is 
substantially shorter than the MMPI-2, about the length of 
the MMPI-2-RF, but considerably longer than the MCMI- 
III. The PAI has four validity scales. 

 Some research has studied the applicability of the PAI to 
assess chronic pain patients [ 142 ,  143 ]. Like other psycho-
logical inventories designed for assessing psychiatric 
patients, it utilizes items about physical symptoms to diag-
nose depression, anxiety, and other conditions. Consequently, 
as with the MMPIs and the MCMI-III, it will tend to overes-
timate some forms of psychopathology in patients with 
chronic pain.   
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    Psychological Measures for Medical Patients 

 As noted above, while the MMPIs, the MCMI-III, and the 
PAI are well-established measures of psychopathology, they 
are at risk for overestimating psychopathology when used 
with medical patients. One reason that this happens has been 
called the “psychological fallacy” [ 117 ], which is a problem 
that occurs when psychological measures intended for psy-
chiatric patients are given to medical patients. 

 Most psychological tests of psychiatric conditions utilize 
items about physical symptoms. For example, a measure of 
depression might contain items about psychological symp-
toms (e.g., negative thoughts and sad feelings) and physical 
symptoms as well (e.g., fatigue, loss of libido, changes in 
weight). However, it has been noted that physical symptoms 
of this type can also be the product of injury, disease, or med-
ication side effects. Thus, when patients report their medical 
symptoms on such measures, it can spuriously increase their 
scores on measures of psychiatric conditions. This is true not 
only of the MMPIs, MCMI-III, and PAI but also other com-
mon measures such as the Beck Depression Inventory [ 144 ]. 
In contrast, a few tests, such as the State Trait Anxiety 
Inventory [ 145 ] or the Battery for Health Improvement 2 
[ 120 ], control this problem by avoiding the use of items con-
taining physical symptoms to assess emotions. Another 
important difference in psychological measures designed for 
medical patients is that they are normed on medical patients, 
rather than psychiatric patients or community members. By 
comparing a patient to a group of other patients, it is much 
easier to identify the unusual, at risk patient [ 105 ]. 

    The BHI 2 
 The BHI 2™ (Battery for Health Improvement 2) is a test 
designed for the biopsychosocial assessment of medical 
patients [ 120 ]. This test had its origins in a biopsychosocial 
paradigm (Fig.  6.1 ) and as such attempts to assess the medi-
cal, psychological, and social aspects of a patient’s condi-
tion. A strength of the BHI 2 is its norms, which include both 
patient and community samples. Beyond this, however, the 
patient norms are broken down into a number of subcatego-
ries. About half of the BHI 2 patient norm group consisted of 
patients with acute injury or other conditions, while the other 
half consisted of patients with chronic conditions including 
patients with orthopedic injury, brain injury, headache, fi bro-
myalgia, CRPS, and other conditions. Further, diagnosis- 
specifi c pain norms were developed for six groups, which 
were chronic pain, lower extremity injury, low back injury, 
upper extremity injury, neck injury, headache, and head 
injury. This allowed for many patients’ pain reports to be 
compared to other patients in their own diagnostic category. 
While the BHI 2 uses pain norms for a variety of injury 
types, other aspects of the BHI 2 were designed to assess 
conditions unrelated to injury, such as somatic preoccupation 

and somatization, death fears, the perception of addiction to 
prescription medication, the tendency to become physically 
tense when under stress, the perception of disability, and 
negative attitudes toward physicians that have been found to 
be associated with thoughts of litigation [ 146 ,  147 ] and vio-
lence [ 148 ,  149 ]. Additionally, in order to avoid the psycho-
logical fallacy, the BHI 2’s 18 scales and 40 subscales assess 
the thoughts and feelings associated with depression and 
anxiety separately from the physical symptoms associated 
with depression and anxiety. Overall, since the BHI 2 was 
designed to assess medical patients in general and patients 
with chronic pain in particular, it assesses most of the risk 
factors identifi ed in the literature [ 119 ]. The BHI 2 has a 
measure of random responding and two bidirectional validity 
scales, giving it two measures of exaggerating complaints 
and two measures of concealing information. 

 Weaknesses of the BHI 2 include that while it assesses 
some aspects of psychopathology, especially relevant to 
medical patients, it was not intended to assess the breadth of 
psychiatric conditions assessed by inventories designed for 
psychiatric patients. For example, it uses only critical items 
to assess psychosis and makes no attempt to assess mania, 
obsessive-compulsive disorder, and some other types of 
severe psychopathology. Additionally, while there is a grow-
ing body of BHI 2 research related to chronic pain [ 39 ,  119 , 
 146 – 161 ], its research base is not as extensive as that of the 
MMPI/MMPI-2.  

    The MBMD 
 The MBMD™ (Millon Behavioral Medicine Diagnostic) is a 
psychological test designed for use with medical patients 
[ 162 ]. Like the BHI 2, the MBMD is theory driven, being 
based in part on Millon’s “Evolution-based Personality 
Theory” [ 163 ], with the resulting coping styles being applied 
to the medical setting. The MBMD could be said to be the 
psychometric cousin of the MCMI-III, as it adapts many of 
the MCMI-III scales for use in a medical setting. Like the 
MCMI-III, the MBMD uses base rate scores. As with the 
MCMI-III, the strength of this approach is that it attempts to 
identify patients above a certain level of symptomatology, at 
the expense of being unable to identify statistical outliers or 
generate a percentile rank. The MBMD differs from the 
MCMI-III, however, in that while the MCMI-III attempts to 
assess psychopathology, the MBMD is designed to assess less 
extreme aspects of the same constructs that are likely to be 
observed in a nonpsychiatric population. For example, while 
the MCMI-III has a scale measuring schizoid tendencies, a 
similar scale on the MBMD assesses introversive tendencies. 

 The MBMD is a test designed for medical patients and 
was constructed using patients with heart disease, diabetes, 
HIV, and neurological problems. However, only 9 % of 
patients in the original patient normative group were reported 
to be suffering from chronic pain. More recently, bariatric 
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and chronic pain norms for this test were also developed. The 
MBMD pain patient computerized interpretive report dis-
plays both the original general medical norm profi le using 
 base rate  scores and a pain patient norm profi le using  norma-
tive  scores. This produces a pain patient profi le that is far less 
elevated than that produced by the original norm groups and 
adds a measure of complexity to the interpretation. Perhaps 
because of this, the pain patient interpretive report continues 
to be based on the original general medical norms. At the 
time of this writing, no research studies were found that 
applied the MBMD to patients with chronic pain. 

 The MBMD’s 38 scales excel at describing the patient’s 
coping style, health habits, potential for certain types of neg-
ative reactions to treatment, and factors which may potenti-
ate the patient’s distress. It also excels at the psychological 
assessment of medical patients who are more or less psycho-
logically normal and is also unique in that it offers a brief 
assessment of spiritual resources for coping. The MBMD 
also has three validity measures for assessing a patient’s test- 
taking attitude.  

    The BBHI 2 
 The BBHI 2™ (Brief Battery for Health Improvement 2) is a 
short (10-min) version of the BHI 2. The BBHI 2’s six scales 
measure a number of concerns commonly seen in medical 
patients and especially those with chronic pain: depression, 
anxiety, somatization, pain, functioning, and utilization of 
the same norms as the BHI 2 [ 117 ]. With regard to pain, the 
BBHI 2 assesses pain preoccupation, pain tolerance, pain 
location, pain variability, and dysfunctional pain cognitions. 
Additionally, it uses critical items to screen for 15 other con-
cerns such as satisfaction with care, home life problems, 
addiction, psychosis, sleep disorders, panic, compensation 
focus, and suicidality. 

 A strength of the BBHI 2 is that it assesses a wide variety 
of risk factors in a short amount of time [ 119 ] and it is the 
shortest psychological inventory to have validity measures 
for exaggerating, concealing information, and random 
responding, and a critical item for psychosis as well. In addi-
tion to being used diagnostically, the BBHI 2 can also be 
used in a serial fashion to track changes in pain, function, 
depression, anxiety, and somatic distress over the course of 
time in treatment. A weakness of the BBHI 2 is that outside 
of its core scales, it screens for a number of concerns using 
critical items, which is a less reliable method than that which 
can be obtained with a longer instrument.  

    The P-3 
 The P-3™ (Pain Patient Profi le) is a short measure useful 
within pain practices [ 164 ]. The strength of the P-3 is its par-
simony. The P-3 assesses three critically important variables: 
depression, anxiety, and somatization. Although the P-3 is 
tightly focused on these three scales, one strength is that 

these scales have unusually high reliability. Another strength 
is that the P-3 utilizes both chronic pain and community 
norms in interpreting these scales. The appeal of the P-3 is its 
elegant simplicity, the strength of its norms, and its intended 
use with patients with chronic pain. The P-3 also has a grow-
ing base of empirical research studies pertaining to chronic 
pain [ 141 ,  165 – 173 ]. The primary weakness of the P-3 is that 
there are many risk factors it does not assess, such as coping, 
pain, functioning, and substance abuse.  

    The BSI-18 
 The BSI-18 ®  (Brief Symptom Inventory 18) [ 174 ] is an 
18-item version of the much longer Brief Symptom Inventory 
[ 175 ], which in turn was derived from the SCL-90 test [ 176 ]. 
Like the P-3, the BSI-18 has three scales: depression, anxi-
ety, and somatization. Thus, it shares the P-3’s parsimonious, 
straightforward approach, and on the surface, the BSI-18 
appears identical to the P-3. However, these tests differ in 
three important respects. First of all, BSI-18 is much shorter 
than P-3, taking only about one-third of the time to complete. 
Secondly, while the BSI-18 scales are shorter, they also have 
lower reliability than the P-3 scales. 

 A third difference is that while the P-3 was normed on 
both community members and patients with chronic pain 
generally, the BSI-18 was normed on patients suffering from 
cancer-related pain. Thus, while both tests have pain norms, 
the two normative groups were quite different. Overall, the 
meaningfulness of a patient’s scores on a standardized test is 
infl uenced by the degree of similarity between the patient 
and the norm group to which the patient is compared. 
Overall, the strength of the BSI-18 is assessing the psycho-
logical distress of patients with cancer [ 177 – 180 ].   

    Other Noteworthy Pain-Related 
Questionnaires 

 There are a multitude of other questionnaires pertaining to 
pain [ 121 ] which did not meet all of the criteria for review 
here, but which are nevertheless noteworthy. Three of these 
are the West Haven-Yale Multidimensional Pain Inventory 
(WHYMPI or MPI) [ 181 ], the Chronic Pain Coping Inventory 
(CPCI) [ 182 ], and the Survey of Pain Attitudes (SOPA) 
[ 183 ]. The MPI is a well-researched questionnaire that offers 
scales to assess attitudes about pain, the perceived attitudes 
of others toward the patient’s pain, and the impact of pain on 
functioning. Weaknesses of the test include that it is not a 
standardized test: It does not have a formal test manual and 
has multiple versions [ 184 ] with alternate instructions, which 
have been found to signifi cantly alter the results [ 185 ]. 

 Conversely, the CPCI and the SOPA are both question-
naires used in research that evolved into different, standard-
ized versions that kept the same name. Both tests are also 
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similar in that they assess a number of variables directly 
related to pain. As aptly suggested by its name, the CPCI 
assesses a variety of strategies patients may use to cope with 
pain, which include three illness-focused coping strategies 
and six wellness-focused strategies. A weakness of this test 
is that it lacks a pain catastrophizing measure. The SOPA is 
also well researched and assesses a patient’s beliefs about 
pain, which include two scales assessing adaptive beliefs and 
fi ve scales assessing maladaptive beliefs. Both of the CPCI 
and the SOPA perform the important task of assessing atti-
tudes, beliefs, and behaviors about pain. A weakness of both 
the CPCI and the SOPA is that their norms lack diversity in 
several respects, such as including less than 2 % African- 
American and Hispanic patients. Overall, the CPCI, SOPA, 
and MPI are all alike in that they all measure variables 
directly related to pain. However, none of these scales assess 
psychopathology or faking, and so they would probably best 
be paired with another measure. 

    Validity Assessment 
 Patients are sometimes motivated to falsely report pain or dis-
ability. Incentives range from primary gain (i.e., the individual 
fi nds some intrinsic satisfaction in being a patient, such as in 
being a suffering, tragic hero), secondary gain (i.e., the patient 
receives monetary, opiate, or other rewards for reporting 
pain), or tertiary gain (i.e., someone the patient cares about, 
often a family member, receives monetary or other rewards 
when the patient reports pain). Since pain is a subjective expe-
rience, reports of pain are easily faked [ 186 ], and false reports 
of pain are sometimes associated with malingering. An exten-
sive review of pain-related malingering examined 68 studies 
and concluded that malingering was present in 1.25–10.4 % 
of patients with chronic pain [ 187 ]. Other more recent studies 
have suggested that there may be a 30–40 % incidence of 
malingering of pain or other symptoms in patients who were 
litigating or seeking benefi ts [ 188 ,  189 ] and that reports of 
symptoms increase when monetary compensation for them is 
present [ 190 – 192 ]. To detect these tendencies, psychometric 
measures called validity scales are used. 

 Validity measures are common features on major psycho-
logical inventories, and the MMPI-2, MMPI-2-RF, MCMI- 
III, PAI, BHI 2, and MBMD all have multiple validity scales. 
Of these, the MMPI-2 and MMPI-2-RF easily have the great-
est number of and the most researched validity measures. 
With regard to brief psychological measures for pain, only the 
BBHI 2, P-3, and SOPA have validity measures. The BBHI 2 
includes assessments of exaggerating, denial, random 
responding, and psychosis, while the P-3 has a measure of 
bizarre responding and the SOPA has a measure of inconsis-
tent responding. Validity measures in general look for pat-
terns of complaints that are so strange, improbable, or extreme 
as to be extraordinarily unlikely. This could involve claiming 
on a questionnaire to have never had a bad feeling or report-
ing a pattern of symptoms that is extraordinarily unlikely.   

    Relative Merits of the Tests Reviewed 

 In consideration of the relative merits of the tests above, the 
following observations are offered. While the MMPI-2-RF is 
shorter than the MMPI-2-RF and has improved psychomet-
rics, the MMPI-2 has a far larger research base. In contrast, 
the MCMI-III has the advantage of being keyed to DSM-IV 
diagnoses and is only about 1/3 the length of the MMPI-2. 
When time is a factor, this is a considerable advantage. 
Lastly, the PAI is about the same length as the MMPI-2-RF, 
but about twice the length of the MCMI-III. The PAI is a 
well-designed measure of psychopathology and is a reason-
able alternative to the other tests mentioned. 

 With regard to measures of chronic pain, the BHI 2 has 
the advantage of being intended for the assessments of 
patients with chronic pain. It includes standardized measures 
of pain, function, and most of the risk factors identifi ed by 
the convergent model. The other major health psychology 
inventory reviewed here, the MBMD, has surprisingly little 
overlap with the BHI 2. While the MBMD was developed 
using a disease model and does not measure pain per se, it 
does measure some attitudes toward pain. If an assessment of 
how relatively normal patients cope with pain is desired, the 
MBMD is particularly strong. In contrast, the BHI 2 assesses 
a greater number of aberrant traits that may be problematic 
in treatment. 

 With regard to brief measures for medical patients, the 
P-3 offers a straightforward assessment of three factors 
known to play an important role in chronic pain in a manner 
that is easily understood. While the BBHI 2 is a test of simi-
lar length to the P-3, these two tests approach the assessment 
of pain patients differently. While the P-3 prefers the ele-
gance of parsimony, the BBHI 2 assesses a much broader 
range of variables and paints a more detailed picture of the 
patient. Both of these tests can be used to track changes in 
treatment over time. The BSI-18 offers the same three scales 
as the P-3. However, the BSI-18 was developed and normed 
on patients with cancer, and so this measure has particular 
strengths if pain is associated with that condition. 

 It should be noted, however, that the fi nal decision about 
tests should rest with the examiner, as unique features of a 
particular case or future research might indicate that a differ-
ent set of tests would be warranted. At this point, however, 
given the current state of knowledge, the tests above meet the 
criteria specifi ed.  

    Referral for Psychological Assessment 

 A multidisciplinary panel, following rules of evidence-based 
medicine, explored the question of when psychological 
assessments should be conducted in patients suffering from 
chronic pain [ 105 ]. The conclusion was that, given the bio-
psychosocial nature of pain, psychological assessment is 
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generally indicated. Beyond this, specifi c indications for 
evaluation were also identifi ed. These were as follows:
    1.    When psychological dysfunction is observed or suspected   
   2.    When there has been inadequate recovery, as indicated by 

the duration of symptoms beyond the usual time, failure 
to benefi t from all treatment, or pain complaints that can-
not be explained by the patient’s physical fi ndings   

   3.    Substance abuse and/or aberrant use of prescription 
medication   

   4.    Premorbid history of major psychiatric symptoms   
   5.    Lack of adherence to medical treatment   
   6.    When cognitive impairment is suspected, especially if 

related to the medical condition or adverse effect of 
medications   

   7.    When a patient has been judged to have a catastrophic 
medical condition   

   8.    Prior to major surgical or invasive procedures, such as 
spinal cord stimulation, and prior to initiation of chronic 
opioid treatment    

       Chronic Pain Case Vignettes 

 For heuristic purposes, in the case vignettes below, the con-
vergent model described above is used to assess three 
patients, whose biopsychosocial risk levels range from mild 
to extreme. It should be noted that there are other psycho-
metric assessment protocols, and these are reviewed else-
where [ 119 ]. However, analyzing these cases with multiple 
protocols would add a level of complexity that goes well 
beyond the vision of this chapter. In each case vignette to 
follow, there is both a standardized assessment of the risk 
factors described in Tables  6.1  and  6.2  and a clinical narra-
tive. The fi rst two cases assess biopsychosocial risk factors 
using the BBHI 2 test, while the third uses the longer BHI 2. 

    Case History One: Neuropathic Pain with Low 
Biopsychosocial Risk Level 

 Ms. A was a 26-year-old female college graduate and sports 
enthusiast, who injured her back while skiing. Initially, she 
had been diagnosed with a lumber strain. Later, she was deter-
mined by MRI to have bulging discs at L3-L4 and L4-L5. Ms. 
A wished to avoid lumbar surgery and was being evaluated for 
alternate treatment options. As part of a comprehensive assess-
ment, Ms. A was administered a BBHI 2 test. 

 Table  6.3  summarizes the results of Ms. A’s standardized 
testing with the BBHI 2. These results show a distribution of 
pain that is confi ned to the area near the injury, with only 
three body areas being involved. The pain level at testing was 
a four, with a high of eight and a low of two in the last month. 
These pain complaints were judged to be consistent with her 
objective medical fi ndings. Using the convergent model to 
summarize Ms. A’s level of risk, she had none of the extreme 
exclusionary risk factors and only one cautionary risk factor. 
This produced a cautionary risk score at the 17th percentile 
rank or well below average. It should be noted that these risk 
scores are generated solely from the testing, without any 
interview or chart review. Following the testing, an interview 
identifi ed additional information. The overall results of the 
evaluation are below.

   On the BBHI 2 test, Ms. A’s sole cautionary risk factor was 
that her level of depression was higher than that seen in 88 % 
of a national sample of patients with pain and injury, which is 
signifi cantly elevated (Table  6.3 ). During the interview, she 
reported a low mood and was very concerned that she may 
have to give up her active lifestyle. Additionally, her score on 
the functional complaints scale was in the “moderately high” 
range. With regard to functioning, Ms A was reporting more 
diffi culties with functioning than was 78 % of a national 
sample of patients and above 98 % of a national sample of 

    Table 6.3    Subacute low back pain: good candidate   

 BBHI 2 results 

  Global pain   complaint    Pain complaints   areas    Scale ratings   and percentile   ranks  
 Overall pain at testing:  4  Head (headache pain):  0  Defensiveness:  Average 48 % 
 High pain last month:  8  Jaw or face:  0  Somatic complaints:  Average 63 % 
 Low pain last month:  2  Neck or shoulders:  0  Pain complaints:  Average 66 % 
 Peak pain:  8  Arms or hands:  0  Functional complaints:  Mod high 78 % 
 Pain range  6  Chest:  0  Depression:  High 88 % 
 Max tolerable pain  5  Abdomen or stomach:  0  Anxiety:  Average 71 % 

 Pain tolerance index  3  Genital area:  0   Summary  
 Number of body areas with pain  10  Middle back:  6  Exclusionary risks  =  0 

  Critical concerns   Lower back:  8  Cautionary risks  =  1 
 Sleep disorder  Legs or feet:  3  Cautionary risk rank: 17th percentile 
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persons in the community. While this is at the upper end of 
the average range for patients who are in rehabilitation, it is 
far higher than that of the average healthy person. This indi-
cates that while a signifi cant problem exists, it is still in the 
average range for patients with serious injuries. Thus, with 
regard to perceptions of disability and functioning, Ms. A was 
not an unusual patient. Additionally, Ms. A’s BBHI 2 results 
determined that her pain, somatization, and anxiety were all 
in the average range. The only other signifi cant problem 
reported was that the patient was having diffi culty sleeping. 

 Importantly, the BBHI 2 Pain Tolerance Index was 
only −3, meaning that the patient felt that her worst pain 
must only be reduced by three points in order to function 
normally. Overall, this patient was judged to have localized 
back pain and a relatively low level of psychosocial compli-
cations. She was started on a trial of medications for depres-
sion and insomnia and was judged to be an excellent 
candidate for conservative treatment.  

    Case History Two: Whiplash with Moderate 
Biopsychosocial Risk Level 

 Ms. B was a 52-year-old patient who had sustained a whip-
lash injury in a motor vehicle accident and who had been 
exhibiting poor attendance in treatment. This patient com-
plained of pain in her neck, head, and mid- to upper back, 
and this was judged to be consistent with the whiplash injury. 
In contrast, other aspects of Ms. B’s pain complaints, such as 
the facial and jaw pain, were of uncertain etiology. It was 
possible that the latter pain complaints were indicative of 
other injuries that may have been overlooked during the 
acute phase or may have been attributable to dental or other 
conditions. Given the uncertain nature of some of her pain 
complaints and her lack of improvement with treatment, 
Ms. B was referred for psychological assessment. 

 Table  6.4  lists the BBHI 2 tests results of Ms. B. She had 
no exclusionary risk factors and fi ve cautionary risk factors, 
producing a cautionary risk score at the 80th percentile rank, 
which is somewhat elevated. The “high” rating on the BBHI 
2 pain complaints scale indicates that Ms. B’s overall pain 
reports were substantially higher (elevated more than one 
standard deviation) than that seen in 88 % of patients with 
pain and injury. These test results also showed that Ms. B 
was extremely anxious, somatically preoccupied, and was 
reporting symptoms of panic and PTSD. This gave rise to 
an alternate interpretation of some of these symptoms. 
The interview determined that the patient was having 
PTSD fl ashbacks when driving in traffi c and had also 
 developed agoraphobia secondary to panic attacks. It was 
discovered that her poor attendance in treatment was not 
attributable to low motivation, but rather to her fear of 
leaving the house. Additionally, her jaw and facial pain 
were later determined to be associated with bruxing second-
ary to severe anxiety.

   Ms. B’s Pain Tolerance Index of −4 indicates that she felt 
she needed to reduce her worst pain by four points to make 
normal functioning possible. On the positive side, given that 
the patient reported that pain sometimes dropped as low as a 
two and a pain of six could be tolerated, it would appear that 
at times, the pain was quite tolerable. 

 In cases like this, it is important to determine the physical 
and psychological causes of the reported symptoms and pro-
vide appropriate treatment. If the symptoms are determined 
to be heavily infl uenced by psychosocial factors, early inter-
vention can prevent these psychosocial complications from 
delaying recovery. In this case, Ms. B was referred for treat-
ment for PTSD and agoraphobia. Later, after the PTSD and 
anxiety symptoms were brought under control, Ms. B no 
longer exhibited attendance problems. Following a two-level 
cervical rhizotomy, her pain symptoms decreased markedly, 
and she began progressing in physical therapy.  

   Table 6.4    Subacute whiplash condition: moderate risk patient   

 BBHI 2 results 

  Global pain   complaint    Pain complaints   area    Scale ratings   and percentile   ranks  
 Overall pain at testing:  9  Head (headache pain):  8  Defensiveness:  Average 42 % 
 High pain last month:  10  Jaw or face:  6  Somatic complaints:  Very high 96 % 
 Lowest pain last month:  6  Neck or shoulders:  9  Pain complaints:  High 88 % 
 Peak pain:  10  Arms or hands:  4  Functional complaints:  Mod high 76 % 
 Pain range  8  Chest:  9  Depression:  High 90 % 
 Max tolerable pain  6  Abdomen or stomach:  5  Anxiety:  Very high 96 % 

 Pain tolerance index  −4  Genital area:  0   Summary  
 Number of body areas with pain  6  Middle back:  0  Exclusionary risks  =  0 

  Clinical concerns   Lower back:  0  Cautionary risks  =  5 
 Panic  Legs or feet:  0   Cautionary risk rank   =  80th percentile 
 PTSD/dissociation 
 Perceived disability 
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    Case History Three: Chronic Low Back Pain 
with Extreme Biopsychosocial Risk Level 

 Mr. C was a 44-year-old male with failed back surgery syn-
drome, who was being considered for spinal cord stimulation 
and other treatments. Mr. C presented as a patient who had 
injured himself 3 years earlier while working on an oil- 
drilling rig. The patient reported that following the injury, 
there was an immediate onset of severe lumbar pain, which 
radiated into his left leg. A subsequent MRI revealed an L5–
S1 lumbar disc herniation. Mr. C was a two to three pack a 
day smoker and was instructed to stop smoking prior to 
undergoing a lumbar fusion. He reported that he had quit, but 
later, after the surgery, it was discovered that he had not been 
honest about this. Mr. C complained that his pain after the 
surgery was far worse, and he increased his dose of opioid 
pain medications without consulting his surgeon. 

 Mr. C was referred for physical therapy, where he attended 
poorly and failed to progress. He was very pain affected, 
exhibited a hostile attitude, and complained that none of the 
treatments that had been offered to him had helped. Mr. C 
was offered light duty at his employer’s offi ce, which he 
refused. By this time, his use of opioid medication was 
excessive, and Mr. C became belligerent when an early refi ll 
of this medication was not allowed. 

 Three years postinjury, and after all other treatments had 
failed, Mr. C was referred to an interventional pain specialist 
to be evaluated for spinal cord stimulation, with hopes that 
this would help him decrease his opioid use. Prior to trial, 
Mr. C was referred for a psychological evaluation, but he 
regarded a referral to a psychologist as an insult, saying, “My 
pain is real. It is not in my head!” The physician explained 
that behavioral health services are a standard part of interdis-
ciplinary care and persuaded Mr. C to attend the appoint-
ment. During the psychological evaluation, the patient was 
administered the BHI 2, and Table  6.5  lists Mr. C’s BHI 2 
results. Using the convergent model, he had 18 cautionary 
risk factors, producing a cautionary risk score at the 99th 
percentile rank, which is extremely high. Further, he also had 
six of the extreme exclusionary risk factors, producing an 
exclusionary risk score at the 99th percentile rank as well.

   At the time of the psychological evaluation, Mr. C was 
reporting a pain of 10 in the low back, mid-back, and lower 
extremities, and the intensity of the pain reports was judged 
by his physicians to exceed what was expected. More signifi -
cant perhaps was the report of pain in all seven other body 
areas, his report that his overall pain was a constant “10,” 
with his pain range score of 0 indicating that he was reporting 
totally invariant pain over the last month. More importantly, 
his Pain Tolerance Index score was −10, indicating that the 

   Table 6.5    Chronic low back pain: high-risk candidate   

 BHI 2 results 

  Global pain   complaints    Pain complaints   area    Scale ratings   and percentile   ranks  
 Overall pain at testing:  10  Headache:  10  Defensiveness:  Ext low 28 % 
 High pain last month:  10  Jaw/face:  6  Self-disclosure:  Mod high 80 % 
 Lowest pain last month:  10  Neck/shoulders:  5  Somatic complaints:  High 91 % 
 Peak pain:  10  Arms/hands:  2  Pain complaints:  Ext high 99 % 
 Pain range  0  Chest:  9  Functional complaints:  Very high 95 % 
 Max tolerable pain  0  Abdomen/stomach:  5  Muscular bracing  Average 58 % 
 Pain tolerance index  −10  Genital area:  2  Depression:  High 88 % 
 Number of body areas with pain  10  Middle back:  8  Anxiety:  Average 56 % 

  Clinical concerns   Lower back:  10  Hostility  Very high 96 % 
 Pain fi xation  Legs or feet:  10  Borderline  Mod high 82 % 
 Rx addiction  Symptom dependency  Average 44 % 
 Violent ideation  Chronic maladjustment  Very high 95 % 
 Medical dissatisfaction  Substance abuse  Very high 96 % 
 Compensation focus  Perseverance  Average 62 % 
 Entitlement  Family dysfunction  Low 5 % 
 Cynical beliefs  Survivor of violence  Low 16 % 
 Aggressiveness  Doctor dissatisfaction  Ext high 99 % 
 Impulsiveness  Job dissatisfaction  High 84 % 

 Vegetative depression   Summary  
 Autonomic anxiety  Exclusionary risks  =  6 
 Death anxiety  Cautionary risks  =  18 
 Sleep disorder  Exclusionary risk rank: 99th percentile 
 Work disability  Cautionary risk rank: 99th percentile 
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patient believed he needed to reduce the level of all his pains 
to 0 before he could function. Relative to this, he claimed that 
he had no pain at all before he was injured and he deserved to 
have no pain now. He stated that if spinal cord stimulation 
would reduce all of his pain to 0, he would have no need for 
medication. Overall, this patient reported more pain than did 
99 % of a national sample of patients with pain and injury, 
including chest pain as high as 9. Given the fact that he was a 
heavy smoker, he was referred for coronary assessment, with 
negative fi ndings. Overall, as there was no pathophysiologi-
cal explanation for many of Mr. C’s pain reports, therefore, 
psychophysiological reasons were explored. 

 The BHI 2 test results determined that Mr. C was at the 
96th percentile rank for hostility and the 95th percentile for 
panic symptoms. This combination of anger and anxiety sug-
gests extreme elevation of the fi ght-or-fl ight response, with 
the “fi ght” component being associated with anger and the 
“fl ight” component being associated with anxiety. Further, 
Mr. C’s depression scale score was above that seen in 88 % 
of patients, and his depression appeared to manifest itself 
primarily in terms of anger and irritability. It was determined 
that Mr. C’s reports of chest pain were associated with high 
levels of autonomic arousal and panic-like symptoms. Mr. C 
also reported a level of somatic preoccupation that was at the 
91st percentile, and he was convinced that he had a severe 
heart condition, which his doctors were ignoring. Mr. C’s 
BHI 2 profi le also indicated that he was reporting more func-
tional impairment than 95 % of patients, indicating that he 
saw himself as having a severe disability. 

 On the BHI 2, Mr. C also reported some violent thoughts, 
supported by a cynical view of others. He felt entitled to both 
special treatment and to fi nancial compensation. With a level 
of job dissatisfaction at the 84th percentile, this patient was 
at odds with his employer, whom he blamed for his injury. 
He reported fantasies of harming his boss, “to make him feel 
pain the way I do.” With a level of doctor dissatisfaction at 
the 99th percentile, he had even more negative attitudes 
toward physicians, who he accused of “working for the sys-
tem.” On the BHI 2, Mr. C reported an extensive history of 
substance abuse and chronic maladjustment. Overall, his 
BHI 2 test profi le was one that has been found to be associ-
ated with thoughts of litigation [ 146 ,  147 ] and of assaultive 
behavior [ 148 ,  149 ,  155 ]. During the interview, he revealed 
that he had been in jail previously for domestic violence and 
in prison for drug-related charges. 

 Mr. C stated that because of his extreme pain, he needed 
more opioids and blamed his physicians for not increasing 
his dosage saying, “There is no reason why doctors couldn’t 
cure my pain if they wanted to.” Mr. C also demanded “natu-
ral” treatments, rationalizing that he should be prescribed 
morphine as it was a “natural treatment made from fl owers.” 
Paradoxically, though, Mr. C refused treatment with antide-
pressant medications out of a fear that they were “addictive” 

and because they were “unnatural.” Similarly, he refused 
behavioral pain management training with a psychologist. 
Despite being off of work, he was often “too busy” to attend 
physical therapy, yet he never missed an appointment for an 
opioid prescription refi ll. Although multiple treatment refer-
rals were offered to this patient, he did not accept them. 
Overall, Mr. C had unrealistic expectations of being totally 
cured through surgery and opioids, without effort on his own 
part and without changing his dysfunctional behaviors. 
Despite the warnings of his physicians, though, he continued 
to smoke heavily. It was later determined that he was com-
bining his pain medications with methamphetamines and 
large amounts of alcohol. Mr. C claimed he was using both 
“medicinally.” Mr. C did not take responsibility for his 
behavior, though. Instead, he blamed his orthopedic surgeon 
for his pain and was discussing a malpractice lawsuit. 

 The psychologist concluded the following:
    1.    Even if Mr. C did undergo spinal cord stimulation, he 

would almost certainly be dissatisfi ed with his outcome. 
The possibility that this patient’s back pain would be 
reduced to 0 by spinal cord stimulation was judged to be 
extremely unlikely. Even if spinal cord stimulation did 
totally eliminate all low back and lower extremity pain, it 
was unlikely that it would alleviate his multitude of other 
pain complaints, and so the overall reported pain level 
would be unlikely to change.   

   2.    Even if treatment with spinal cord stimulation was suc-
cessful, it is unlikely that it would change Mr. C’s demands 
for opioids. Spinal cord stimulation is not a treatment for 
addiction, which was what Mr. C was suffering from.   

   3.    Mr. C hated his job and had no desire to return there. It 
was judged unlikely that spinal cord stimulation would 
alter Mr. C’s motivation to return to work.   

   4.    Given the fact that Mr. C was pursuing litigation, he may 
be reluctant to admit to any gains in treatment, as it might 
weaken his lawsuit against his surgeon. Additionally, 
since his expectation of a totally pain-free outcome was 
so unrealistic, Mr. C would be probably extremely 
unhappy with his spinal cord stimulation as well.   

   5.    The psychologist suggested the following treatment plan 
for Mr. C. First of all, Mr. C should be referred to an inpa-
tient drug rehabilitation program for polysubstance abuse. 
Once he had completed that, he could then benefi t from 
an interdisciplinary treatment program for pain, which 
studies have shown can be effective, even for patients 
with personality disorders [ 193 ]. After consulting with 
the physician, it was decided that the interdisciplinary 
treatment should avoid opioids and include medical treat-
ment as indicated, physical therapy with a focus on exer-
cise and improving function, cognitive behavioral therapy 
for managing pain and emotional dysfunction, and other 
psychological treatments including relaxation, sleep 
hygiene, and mindfulness training.     
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 After consulting with the psychologist, the pain physician 
felt she had a much deeper understanding of the scope of the 
problem and later met with Mr. C. She told Mr. C that spinal 
cord stimulation did not appear to be a viable treatment for 
him and that it was very likely that Mr. C would be unhappy 
with the results. The physician also said that she was com-
mitted to doing nothing to harm him and that given Mr. C’s 
pattern of polysubstance abuse, treatment with opioids was 
dangerous and no longer an option. The physician said that 
instead, she was recommending the drug rehabilitation and 
interdisciplinary pain treatment program described above. 
The physician told Mr. C that this treatment program would 
not work unless he was fully invested in it and that if he faith-
fully adhered to it, they could continue working together. 
However, she also explained that if Mr. C refused this treat-
ment, or did not adhere to it, he would be advised to seek 
treatment elsewhere, as this was the only treatment plan she 
thought was viable. 

 High-risk patients like Mr. C are challenging to treat. His 
initial injury was a serious one, but one which should have 
responded better to treatment. Unfortunately, Mr. C’s enti-
tled expectations, hostile attitude, noncompliance, and addic-
tive behavior undermined the work of his treating 
professionals, and he suffered the consequences of his own 
dysfunctional tendencies. 

 If Mr. C followed through with the treatment plan above, 
one part of a 12-step treatment program for addiction would 
probably be a spiritual meditation commonly known as the 
Serenity Prayer:  God grant   me the   strength to   change the  
 things I   am able   to change ,  the ability   to accept   the things   I 
cannot   change ,  and the   wisdom to   know the   difference . 
Applying this approach to the treatment of pain generally, 
while the goal of changing physical pain is the domain of 
pain medicine, the emotional acceptance of having pain and 
coping with it is the domain of pain psychology. Knowing 
how to integrate these two approaches in the clinical setting 
requires a holistic understanding of how the patient’s medi-
cal and psychological conditions interact. While events in 
life sometimes lead to pain, suffering comes from what you 
do to yourself. Thus, as the Buddha concluded, “Pain is inev-
itable. Suffering is optional.”   

    Conclusions 

 Based on the studies reviewed here, it is evident that there is 
a growing consensus in the literature regarding the impor-
tance of assessing pain from a biopsychosocial  perspective, 
which integrates both medical and psychological testing. At 
fi rst glance, the specialties of pain medicine and pain psy-
chology could seem worlds apart. Beneath the surface, 
though, they share a deep commonality, as both specialties 
focus on the assessment of subjective experiences and the 

attempt to alleviate painful feelings. While pain often has its 
origins in physical states, psychological forces can act either 
to alleviate or to compound the individual’s suffering. Chronic 
pain may thus evolve into a complex biopsychosocial state, 
and depending upon the case, biological, psychological, or 
social factors may play the predominant causal role. 

 Given the complex nature of pain, success in treatment 
depends upon a full understanding of why the patient reports 
pain or requests opioids or other treatments. The dictum that 
“diagnosis precedes treatment” is nowhere more true than 
with the practice of pain medicine. While reports of pain are 
often the product of pathophysiology, they are sometimes the 
product of psychopathology. Consequently, when extreme 
pain is reported in the absence of any obvious pathophysio-
logical explanation, tension can arise between patient and 
doctor. It has been said: “To have great pain is to have cer-
tainty. To hear that another has pain is to have doubt” [ 194 ]. 
Ultimately, successful assessment of chronic pain requires 
not only medical diagnostics but also a systematic investiga-
tion of the subjective world of the patient, which seeks to 
understand the origins of the pain reports. 

 From the perspective of patients, chronic pain often 
involves not just a loss of function but also a loss of one’s 
future dreams and aspirations. The onset of a disabling con-
dition may bring an abrupt end to a patient’s assumptions 
about what the future holds, and the loss of this assumptive 
world can elicit profound grief [ 195 ]. Because of this, suc-
cess in treatment cannot occur without addressing both med-
ical and psychological concerns. Overall, the value of 
knowing one’s patient, both medically and psychologically, 
cannot be overstated. To this end, and when integrated with 
medical diagnostics, psychological assessment can make an 
invaluable contribution to the understanding of the patient 
with chronic pain. In this manner, and through a determined 
blend of both science and humanity, more effective treat-
ments may be identifi ed.     
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   Key Points 

•     When we critically analyze reciprocal and plastic con-
nections between limbic, thalamic, and sensorimotor 
areas of the brain, it becomes obvious that what we 
experience as  pain  is larger than the sum of its sensory, 
affective, and cognitive components.  

•   Acknowledging that psychological factors are involved 
with the pain experience does not mean that the pain is 
“in the patient’s head.”  

•   Cognitive behavioral therapy (CBT) is a cost-effective 
adjunct to medical interventions and is backed by strong 
empirical evidence for positive changes in health-related 
quality of life, coping and depression, social support, 
subjective pain intensity, and pain-related activity 
interference.  

•   While the cognitive techniques involve modifying pain- 
related maladaptive thoughts and aim to create realistic 
appraisals, the behavioral “conditioning” and physio-
logical relaxation techniques can affect activity engage-
ment, treatment adherence, overt pain behaviors, and 
muscle tension.  

•   Physicians can implement many of these basic cogni-
tive techniques and offer potent behavioral suggestions 
during even the briefest of consultations; practical tips 
for setting appropriate expectations and encouraging 
self- management are suggested.  

            Introduction 

   Pain is a more terrible lord of mankind than even death itself. 
 – Albert Schweitzer,  On the Edge of the Primeval Forest , 1914 

   Although the tenor of that oft-quoted sentence is dra-
matic, the rest of the sentiment from the humanitarian and 
physician reads: “We must all die. But that I can save him 
from days of torture, that is what I feel is my great, ever-new 
privilege.” In the early twentieth century, Dr. Schweitzer 
elegantly described in three sentences the destructive nature 
of pain and the obligation and privilege of the physician to 
relieve it. He continues, “So, when the poor, moaning crea-
ture comes, I lay my hand on his head and say to him: ‘Don’t 
be afraid! In an hour’s time, you shall be put to sleep, and 
when you wake you won’t feel any more pain.’” So begins 
the promise of the interventionalist. 

 One undercurrent of this chapter is to demonstrate the 
 power  of such words—contained within self-reported pain 
descriptors and our own well-intentioned assurances—to 
infl uence pain processing and modulation. We will reveal the 
impact of cognitive processes (e.g., expectations, interpreta-
tions) on pain, pain-related mood issues, and behavioral 
responses. We will also explore the evidence-based psycho-
logical methods designed to treat unrealistic patient out-
comes expectations, maladaptive pain behaviors, and the 
general physical and emotional consequences of chronic 
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•   The incremental benefi t of combined treatments can 
address the limitations that we have seen with pain 
monotherapies.  

•   The more advanced cognitive and behavioral tech-
niques can be secured through collaboration with men-
tal health providers in the community or by employing 
a qualifi ed therapist in the offi ce for a seamless inter-
disciplinary and biopsychosocial therapeutic approach.    
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pain. We will examine not just the specialized techniques 
used within the purview of trained pain/health psychologists 
but will also introduce brief therapeutic strategies that can be 
implemented within any medical practice.  

    Background and History 

   The mind is its own place and in itself, can make a Heav’n 
of Hell, a Hell of Heav’n. 

 – John Milton,  Paradise Lost  

   Like in the old Hallmark card commercial, we now accept 
readily that, “It’s the thought that counts.” A person can make 
what they will of any given situation. We have all seen 
friends, loved ones, coworkers, and patients exacerbate stress 
through worry, rumination, passivity, or aggression. 
Conversely, we have witnessed inspiring resilience in the 
face of personal traumas, environmental disasters, and debili-
tating chronic illnesses. Although laypersons, the medical 
pain management community, and third-party payors have 
increasingly recognized the impact of psychosocial factors 
and behavioral medicine interventions on the pain experience 
over the past 30 years, this was actually a battle long fought. 

 Historically, the biomedical, dualistic disease model of 
pain, dating back to the ancient Greeks and promulgated by 
Descartes in the seventeenth century, was the dominant con-
ceptualization. Depending on philosophical and career orien-
tation, pain was typically viewed in one of two ways: (a) as 
an organic phenomenon solely within the sensory domain of 
the body, to be treated by physicians and surgeons, or (b) as 
uniquely “of the mind” and thus beyond the scope of physi-
cal treatment. Philosophers, religious leaders, and physicians 
of each era provoked a pendulum swing from one extreme 
perspective to the other. Integrative models of pain have fol-
lowed several key paradigm shifts throughout the last several 
decades, away from the unidimensional physiological model 
to the gate control theory conceived of by Melzack and Wall 
[ 1 ] to the more broadly encompassing biopsychosocial per-
spective of illness [ 2 ], to the current zeitgeist regarding the 
dynamic and elegant concept of neuroplasticity.  

    Scientifi c Foundation 

   When we wish to perfect our senses, neuroplasticity is a  blessing; 
when it works in the service of pain, plasticity can be a curse. 

 – Norman Doidge 

   To understand the role of psychology in the treatment of 
pain, we must rewind and fi rst clarify the difference between 
nociception and pain. Nociception begins with the activation 
of peripheral nociceptors via the process of transduction. 

Impulses are transmitted to the dorsal horn of the spinal cord 
where they can and often do undergo modulation. Depending 
upon the particular set of circumstances, these impulses may 
be up- or downregulated. The gate control theory introduced 
by Melzack and Wall [ 1 ], and later refi ned by Melzack and 
Casey [ 3 ], provided a heuristic foundation for understanding 
some of the sources of nociceptive modulation, including “top-
down” cognitive processes such as anxiety, attention, or dis-
traction that may infl uence the gate. The resulting nociceptive 
activity is propagated to higher centers via ascending tracts. 
Somatotopic organization is carried out in thalamic structures 
with subsequent activation of multiple higher cortical centers 
including the somatosensory, cingulate, and prefrontal corti-
ces. The dynamic interplay among the various cortical struc-
tures involved as well as stimulation of the descending 
modulatory system infl uences an individual’s overall experi-
ence of pain, which is subject to change  despite  stable periph-
eral stimulation. Put simply, the scientifi c evidence suggests 
that pain isn’t pain until the brain  says  it’s pain. Indeed, one 
can experience “pain” without the activation of peripheral 
nociceptors. While we understand nociception to be the elec-
trochemical journey of impulses working toward the brain, the 
noted neurologist V.S. Ramachandran clarifi ed that “Pain…is 
created by the brain and projected onto the body” ([ 4 ], p. 190). 

 As early as 1959, Beecher advanced the realization that 
pain is infl uenced by more than pure nociceptive input. In the 
context of his study with wounded World War II soldiers, 
secondary gain and cognitive appraisals (e.g., the wound 
pain is tolerable because it represents a reprieve from the 
battlefi eld) emerged as strong correlates of self-reported pain 
intensity and requests for opioid analgesia [ 5 ]. Almost 40 
years later, Rainville and colleagues [ 6 ] demonstrated 
through a unique hypnosis study design that an emotional or 
affective component of pain could be independently manipu-
lated from the sensory or intensity component. 

 These early studies, taken together with our increased 
understanding of anatomical brain structure and function 
assisted by advances in technology [e.g., functional mag-
netic resonance imaging (fMRI)], the mapping of inter-
connecting neural pain pathways, and our ever-expanding 
awareness of the plasticity of neuronal connections, help 
to account for some of the vast intra- and interindividual 
differences in the perception of and reaction to pain. When 
we pause to critically analyze the reciprocal connections 
between limbic, thalamic, and sensorimotor areas of the 
brain (see Fig.  7.1 ), it becomes obvious that what we 
experience as  pain  is larger than the sum of its sensory- 
discriminative, affective-motivational, and cognitive-eval-
uative components. The pain “maps” in the brain are in 
constant fl ux secondary to both afferent and efferent pro-
cesses, including peripheral injury, continued nociceptive 
input, central and peripheral sensitization, and input fed 
from the limbic system and higher cortical connections.  

L.R. Cianfrini et al.



85

 Given the signifi cant degree of reciprocal overlap 
between the limbic/emotional and pain-processing areas of 
the cortex evident in Fig.  7.1 , intuitively, any treatment 
which  infl uences one is likely to affect the other. 
Pharmacological therapies are well known to infl uence neu-
rotransmitter activity. But, what about the psychological/
behavioral therapies? Over a decade ago, psychiatrist and 
Nobel Laureate Eric Kandel ([ 8 ], p. 460) proposed the 
following:

  Insofar as psychotherapy or counseling is effective and produces 
long-term changes in behavior, it presumably does so through 
learning, by producing changes in gene expression that alters the 
strength of synaptic connections and structural changes that alter 
the anatomical pattern of interconnections between nerve cells 
of the brain. As the resolution of brain imaging increases, it 
should eventually permit quantitative evaluation of the outcome 
of psychotherapy. 

   This assertion was certainly prescient, given what we now 
know about the infl uence of psychological techniques on 
brain neuroplasticity. For example, using PET scan technol-
ogy, Goldapple and colleagues [ 9 ] compared the effects of 
antidepressant treatment with paroxetine to that of cognitive 
behavioral therapy (CBT). CBT was found to have a 
modality- specifi c effect, producing unique blood fl ow 
changes in the frontal cortex, anterior cingulate cortex, and 
hippocampus. Thus, the effect of CBT was largely to nor-
malize the metabolic activity of the prefrontal lobes. Other 

studies have also documented similar cortical changes 
 facilitated by psychotherapeutic intervention for disorders 
including posttraumatic stress disorder, specifi c phobia, 
depression, and anxiety [ 10 – 14 ]. Such studies led to 
Dr. Kandel’s revised view, several years later, that “There is 
no longer any doubt that psychotherapy can result in detect-
able changes in the brain” [ 15 ]. 

 Despite the appeal of the biopsychosocial model, medical 
pain specialists often unwittingly promote the “pain-as- 
functional- or-structural-abnormality” concept. The hope of 
surgeons and patients alike is that once the physical cause of 
the pain is identifi ed and treated appropriately, the pain will 
be eliminated. The focused quest for a “pain generator” as 
well as the predominance of purely medical/physical modal-
ities suggested as fi rst-line options in published treatment 
guidelines from medical societies can lead some patients 
down an unsatisfying and incomplete path. This occurs 
especially if the somatic treatment recommended and 
attempted is ineffective, partially effective, or when a direct 
physiological cause cannot be immediately localized. 
Patients are often left to “just deal with” the residual, incur-
able symptoms on their own. 

 Psychological processes of learning and memory, mood 
and affect, social withdrawal and isolation, past traumatic 
events, pain beliefs, anticipation of pain exacerbation, and 
coping style can all play a role in an individual’s adjustment 
to chronic pain. All of these factors have the potential to 
infl uence the pain experience at several phases: at the onset 
of pain, during the seeking and receiving of healthcare and 
support, and in the development of chronic pain-related dis-
ability and work loss [ 16 ]. Recognizing the contribution of 
psychosocial factors to an individuals’ pain opens the door 
for the implementation of psychologically oriented cognitive 
and behavioral self-management strategies to address the 
remaining pain complaints and provide a more comprehen-
sive, holistic approach to improving quality of life despite 
persistent pain. 

 Of note, acknowledging that psychological factors are 
involved with the pain experience does not mean that the 
pain is “in the patient’s head,” that is to imply, psychogenic 
or factitious in origin. As expressed by Andrew Miller in his 
novel  Ingenious Pain , “All pain is real enough to those who 
have it; all stand equally in need of compassion” [ 17 ]. 
International studies show that nearly half of people with 
chronic pain still experience negative cognitive, emotional, 
and physical effects despite conventional medical therapies, 
as well as poor social and occupational functioning and 
overall lower quality of life [ 18 ,  19 ]. For example, the most 
potent drugs only decrease pain levels by 30–40 % in fewer 
than half of patients [ 20 ]. Surgical techniques such as artifi -
cial disk implantation or implantable drug delivery systems 
also provide modest pain reduction [ 20 ]. In addition to pain 
relief of limited clinical signifi cance in inadequately 
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  Fig. 7.1    The pain matrix (Reprinted with permission from Bushnell 
and Apkarian [ 7 ]).  ACC  anterior cingulate cortex,  Amyg  amygdala,  BG  
basal ganglia,  HT  hypothalamus,  PAG  periaqueductal gray matter,  PB  
parabrachial nucleus,  PCC  posterior cingulate cortex,  PF  prefrontal 
cortex,  PPC  posterior parietal cortex,  S1  primary somatosensory cortex, 
 S2  secondary somatosensory cortex,  SMA  supplementary motor area       
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screened patients, implantable devices also run the risk of 
adverse side effects [ 20 ,  21 ]. However, patients who partici-
pate in various forms of psychological interventions as a 
complement or adjunct to medical treatment have been 
found to signifi cantly improve. Improvements in pain inten-
sity, mood, coping, daily activity, and social functioning 
have all been reported [ 22 ,  23 ] without the risk of adverse 
physical consequences. 

 The ineffi ciency of even our best medical interventions 
may be due, in part, to the fact that many of the reasons for 
the inadequate responses to medical treatments are indeed 
psychological. Relevant psychological factors may include 
underreporting or exaggeration of pain intensity, inade-
quate communication skills between physician and patient, 
unrealistic or inappropriate expectations for outcomes, 
fears of addiction, fear of stigma, noncompliance to physi-
cal therapy exercise regimens, or other health behaviors. 
Addressing these psychological barriers can improve med-
ical treatment outcomes and assist the patient in coping 
with any residual pain in the long term. Put simply, the 
goal of the psychological therapies is to help patients 
develop a satisfactory quality of life, whatever they defi ne 
that to be within their own values and abilities,  despite  the 
persistent pain.  

    Clinical Examples and Usefulness in Clinical 
Practice 

 There are several evidence-based psychological therapies 
effectively implemented in clinical pain populations. These 
include but are not limited to (a) behavioral therapies mod-
eled on operant and classical conditioning paradigms, such as 
exposure and desensitization to avoided activities; (b) cogni-
tive behavioral therapy and acceptance-based therapies; (c) 
biofeedback and relaxation training; (d) group therapies; and 
(e) motivational enhancement therapy. Another technique that 
falls under the “psychological therapy” umbrella is hypnosis, 
which is covered elsewhere in this book. Insight-oriented and 
psychodynamic approaches, which are predicated on the 
belief that pain may be a manifestation of emotional distress 
and which emphasize the infl uence of early childhood experi-

ences on the experience of pain in adulthood, will not be 
reviewed here in the interest of space and paucity of well-
designed outcomes studies in pain populations. Some newer 
therapies such as narrative therapy [ 24 ] show promise in the 
management of chronic mental and medical illnesses, but as 
of yet there is very little literature on the effi cacy of this 
modality among individuals with chronic physical pain. We 
will begin with some of the classic behavioral psychology 
conceptualizations and associated therapies.  

    Classical and Operant Conditioning 
Techniques 

   The most useful piece of learning for the uses of life is to unlearn 
what is untrue. 

 – Antisthenes 

   Most everyone with an undergraduate Psych 101 class 
under their belt is familiar with the concept of Pavlovian 
conditioning, also known as “classical” conditioning. In the 
landmark experiment, dogs were trained to salivate (condi-
tioned response) at the sound of a ringing bell (conditioned 
stimulus) after numerous repeated pairings of the bell with 
meat powder (unconditioned stimulus). Thus, the dogs were 
eventually conditioned to anticipate food and salivate at the 
mere sound of the bell. Pavlov’s studies supported Aristotle’s 
observations of the “law of association by contiguity,” essen-
tially paraphrased as “If a person experiences two environ-
mental events (stimuli) at the same time or one right after the 
other (contiguously), those events will become associated in 
the person’s mind, such that the thought of one will, in the 
future, tend to elicit the thought of the other.” 

 This type of associative learning occurs in patients with 
chronic pain as well. Take, for example, a patient who has an 
unpleasant reaction like a spinal headache following a 
 lumbar epidural block. This patient may develop a condi-
tioned fear response to further epidurals, and the fear may 
even generalize to other contextual cues (e.g., needles) or 
other stimuli (e.g., other suggested interventional proce-
dures). See Table  7.1  for an overview of classical condition-
ing terminology.

   Table 7.1    Classical conditioning basic terminology and examples   

 Term  Defi nition  Example 

 Unconditioned stimulus (US)  A stimulus that naturally triggers a response  A dental procedure that involves drilling 
 Unconditioned response (UR)  A response that occurs naturally in response to the 

unconditioned stimulus 
 The increased heart rate and muscle tension 
that arises during the painful dental procedure 

 Conditioned stimulus (CS)  A neutral stimulus, that when paired with an unconditioned 
stimulus, begins/triggers a conditioned response 

 The smell and sounds of the dentist’s offi ce 
experienced during the procedure 

 Conditioned response (CR)  A learned response to a previously neutral (conditioned) 
stimulus 

 Increased heart rate and muscle tension while 
sitting in the dentist’s waiting room at the next 
visit, exposed only to the smell and sounds of 
the offi ce 
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   Therapeutic interventions based upon the premise of clas-
sical conditioning aim to replace the conditioned response 
through techniques that involve gradual exposure to the 
feared stimulus paired instead with a neutral or calming 
stimulus. In other words, individuals are taught to “unlearn” 
the anxiety symptoms. Techniques such as systematic desen-
sitization are often and effectively used to treat panic disor-
der, specifi c phobias, and posttraumatic stress disorder [ 25 ]. 
Together with the provider, the patient who fears a needle 
would develop a hierarchy of increasingly anxiety- provoking 
scenarios (e.g., seeing a needle in the room, watching others 
receive a needle stick, feeling the prick on their own skin, 
and so on) and would be guided through the steps combined 
with deep breathing, other relaxation techniques, or pleasant 
thoughts. These steps are initially performed covertly using 
imagined scenarios until the patient’s subjective ratings of 
distress are tolerable; the patient then progresses to in vivo 
exposure to real-life situations. 

 Another promising desensitization therapy, called eye 
movement desensitization and reprocessing (EMDR), is also 
described by its developer [ 26 ] as both an information pro-
cessing and an “integrative” form of psychotherapy. It was 
developed initially for work with specifi c traumas, involves 
multiple phases of therapy, and can lead to rapid resolution of 
negative emotions. The goal is to associate/pair calmer emo-
tions with the traumatic memories and images; the individual 
recalls the event, but it is less upsetting. Techniques such as 
bilateral stimulation (alternating taps or auditory tones) or 
rapid lateral eye movements and substitution of neutral beliefs 
regarding the trauma are used. Most of the applied research 
and randomized controlled trials have been conducted with 
trauma samples like adult survivors of sexual abuse or assault, 
as well as natural disaster- and combat- related posttraumatic 
stress disorder [ 27 – 29 ]. However, there is some compelling 
early evidence that EMDR may be successful in the reduction 

and elimination of phantom limb pain and associated psycho-
logical consequences of amputation [ 30 – 33 ]. While intrigu-
ing, most of the studies using EMDR to treat pain have been 
case series with small sample sizes, and large-scale random-
ized controlled studies are, to date, lacking.

  The consequences of an act affect the probability of it’s occur-
ring again. 

 – B.F. Skinner 

   If you have ever disciplined a child, either through time- 
outs, spanking, taking away TV or video game time, or rais-
ing your voice, or if you’ve given in to a demand for a toy in 
a store checkout line to avoid a tantrum and stares of pass-
ersby, you have felt the infl uence of another type of condi-
tioning known as operant conditioning. Operant conditioning 
involves the use of reinforcement-based techniques—giving 
praise, taking away aversive conditions—to either increase 
the likelihood of a future positive behavior (e.g., doing 
homework) through reward or to decrease the potential for a 
negative behavior (e.g., checkout line tantrums) through 
aversive consequences. There is evidence indicating that, 
compared to healthy controls, patients with chronic pain 
have increased sensitivity to operant conditioning factors 
such as reinforcement and punishment [ 34 ]. Indeed, the 
word “pain” has etymological roots with the words  punish-
ment  and  penalty  [ 35 ]. Table  7.2  provides an overview of 
operant conditioning principles.

   One of the most common applications of operant condi-
tioning in chronic pain patients is in the behavioral modifi ca-
tion of overt pain behaviors. William Fordyce [ 36 ] was the 
fi rst to recognize the effects of environmental factors in 
shaping the pain experience and to apply these principles to 
the treatment of chronic pain. Without standardized diagnos-
tic procedures to quantify an individual’s unique experience 
of pain, clinicians are compelled to ask for self-reports, 

   Table 7.2    Operant conditioning basic terminology and examples   

 Term  Defi nition  Example  Potential result 

 Positive reinforcement  An increase in the probability of a 
behavior being repeated due to the 
addition of a positive consequence 

 After Mr. Smith  displayed several   verbal and  
 nonverbal pain   behaviors  (B), his wife pays 
him  increased attention  (C) 

 Increased likelihood that 
Mr. Smith will display pain 
behaviors in order to solicit 
support and attention 

 Negative reinforcement  Increase in the probability of a 
behavior being repeated due of the 
stopping or avoiding of a negative 
consequence 

 Mr. Smith  takes a   few extra   oxycodone  (B) 
which  reduces his   pain  (C) 

 Increased likelihood that 
Mr. Smith will continue to 
self-adjust his medications 
in order to avoid 
anticipated pain 

 Extinction  Decreases the probability of a 
behavior being repeated due to 
absence of expected consequence 

 Rather than responding to Mr. Smith’s pain 
behaviors, his wife instead  ignores them  (B) 

 Decreased likelihood that 
Mr. Smith will display pain 
behaviors around his wife 

 Punishment  Decreases the probability of the 
behavior being repeated due to 
application of negative consequence 

 Mr. Smith’s physician, upon seeing another 
 failed urine   drug screen  (B),  declines to  
 prescribe  (C) Mr. Smith opioid medications 
any longer 

 Decreased likelihood that 
Mr. Smith will violate his 
pain treatment contract in 
the future 

   B  behavior,  C  consequence  
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 monitor overt signals (e.g., in-offi ce postures, facial expres-
sions, and affect), and make inferences about the patient’s 
pain from their verbal comments and observable behaviors. 

 Pain behaviors include (a)  verbal responses  such as moan-
ing or gasping; (b)  nonverbal responses  including limping, 
grimacing, guarding painful limbs, and wincing; (c)  generally 
reduced   activity level  including sitting and lying down; and 
(d)  increased or   prolonged use   of therapies  such as medica-
tions or a TENS unit to control pain [ 37 ]. These behaviors, 
either with conscious intent or more often unwittingly, elicit 
responses from observers. Family members may then 
acknowledge the patient’s pain through overly solicitous 
attentive responses, for example, taking over chores or rub-
bing the patient’s back. Physicians may respond with order-
ing unnecessary procedures or increasing medication doses. 
As a result of receiving these desirable consequences (i.e., 
positive reinforcement), the patient learns that their message 
has been received and the likelihood is increased that the 
patient will continue to exhibit the behaviors to obtain desired 
responses in the future. In addition, more adaptive well 
behaviors (e.g., working, doing laundry) may be overlooked 
and may extinguish with time. 

 Therapy based on operant conditioning principles has 
multiple goals: (a) making patients aware of their overt 
behaviors, (b) helping them realize more assertive ways of 
communicating about their pain, (c) educating spouses and 
families on how to respond with positive attention to desir-
able well behaviors or ignore/withdraw attention from 
unhealthy behaviors, and (d) reducing maladaptive or inef-
fective overt pain behaviors. Effi cacy has been observed for 
this therapy across several chronic pain disorders, including 
low back pain [ 38 ] and fi bromyalgia [ 39 ], although a more 
recent review indicates that it is not superior to cognitive or 
cognitive behavioral treatments for low back pain [ 40 ]. 

 Interestingly, solicitous responses from spouses to non-
verbal pain behaviors have been shown to be signifi cant 
predictors of greater pain and physical disability in 
patients [ 41 ]. For example, women with chronic pain who 
have highly solicitous husbands show lower pain toler-
ance, greater pain-related interference, poorer perfor-
mance on functional activity tasks, and greater use of 
opioid medications [ 42 ]. These results underscore the 
need to include the spouse/partner in clinical interviews 
and observe the interpersonal interactions. Intervention 
using couples therapy is warranted for patients with 
aggressive or overly solicitous spouses; couples can be 
educated on the operant conditioning model, and spouses 
can be trained to respond in more appropriate ways to 
improve the function of the patient. 

 Over time, you may notice that some patients start to 
restrict an expanding number of situations and activities (e.g., 
leave work, stop engaging in hobbies). Not only is an activity 
like work or exercise  associated  with an exacerbation of pain, 

the active person is, in effect,  punished  by the increase in pain 
intensity and discomfort. The individual learns to anticipate 
and fear the consequence and may choose to avoid the pain-
provoking activity. Obviously, this process may reduce com-
pliance to exercise and physical therapy and prevent 
engagement in adaptive household chores and social activi-
ties. The restricted movement may then become reinforcing 
because the aversive stimulus is avoided, increasing the 
 likelihood of further activity avoidance. 

 A team of neuroscientists recently presented evidence 
that fear memories in adult rats are protected from erasure by 
compounds in the extracellular matrix of the amygdala [ 43 ]. 
In adult animals, fear conditioning induces a permanent 
memory that is resilient to erasure. In contrast, during early 
postnatal development, extinction of conditioned fear leads 
to memory erasure. This suggests that fear memories are 
actively protected in adults. Compounds called chondroitin 
sulfate proteoglycans (CSPGs) organize into perineuronal 
nets in the amygdala, and this coincides with the develop-
mental switch in fear memory resilience. So, not only can 
avoidance of pain lead to worse functional outcomes, but the 
avoidance behavior can also strengthen the fear of pain, and 
our adult brains may take over to actively protect and pre-
serve these fear memories. 

 Intuitively, avoidance may subsequently lead to muscle 
deconditioning, increased muscle tension, and amplifi cation 
of pain. This concept has been promoted in the literature 
under a variety of constructs: anticipatory avoidance, fear- 
avoidance, and kinesiophobia, among others. The fear- 
avoidance model has been used to explain why a minority of 
acute low back pain sufferers develop a chronic pain problem 
[ 44 ]. It is also the force behind the use of quota-based exer-
cise programs that proliferated in the early multidisciplinary 
behavioral pain programs [ 45 ], in which there is a gradual 
buildup of exposure to exercises and repetitions. However, 
more recent studies have called into question the hypothe-
sized consequences of fear-avoidance for daily functioning 
[ 46 ], and sophisticated longitudinal design and statistical 
analysis suggest that fear-avoidance beliefs do not limit 
activity and cause pain/disability in a global manner [ 47 ]. 

 Traditionally, operant conditioning therapies took place 
within inpatient pain rehabilitation environments to promote 
consistency, but there are no limitations to the settings where 
operant and classical conditioning can be effectively applied. 
Mental health providers may work with patients individually 
or with couples in outpatient or residential therapy settings. 
Physical therapists can apply reinforcement techniques and 
graded exposure during exercise sessions. Nurses and medi-
cal assistants often talk a patient through blood draws in a 
calming manner to reduce fear associations. 

 There are several ways for physicians to implement these 
behavioral techniques during offi ce visits, on rounds, or even 
during quick consultations:
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•    Avoid basing treatment plans solely on patient pain behav-
iors (e.g., “She’s not writhing on the fl oor, so she must not 
be a 9/10”) and conversely attempt to attend to and praise 
well behaviors. It has been shown that pain severity and 
other physical symptoms were signifi cantly underesti-
mated in patients with major depressive episode or panic 
disorder symptoms [ 48 ], who may appear excessive in 
their behavioral presentations. We do not want to reward 
or punish the patient with dramatic presentation nor 
undertreat the stoic patient.  

•   Suggest time-contingent medication dosing rather than 
pain-contingent dosing and clearly explain the rationale 
and recommended time schedule (e.g., write q8h rather 
than t.i.d.).  

•   Encourage activity pacing (remember the motto “Take a 
break  before  you need a break and then get back to it”) to 
break up the overactivity-pain-rest cycle and reassociate 
activity with positive outcomes.  

•   Consider playing comforting music in post-procedure 
recovery rooms to associate a calming stimulus with a 
possibly uncomfortable and disorienting experience.    
 Classical and operant conditioning and their associated 

therapies are primarily subsumed under the umbrella of 
behavioral theories. You may be using them already more 
than you realize. While these therapies can be quite useful in 
addressing specifi c activity avoidance, overt pain behaviors, 
and overly solicitous spousal reactions, they fail to address 
an important factor in the development of maladaptive 
adjustment to chronic pain: cognition. This “second wave” 
of psychological therapies incorporates mental processes 
and responses and is known as cognitive behavioral therapy.  

    Cognitive Behavioral Therapy for Pain 

   If you don’t like something, change it; if you can’t change it, 
change the way you think about it. 

 – Mary Engelbreit 

   Imagine that you’re sitting in a chair in the corner of a 
dimly lit room, ruminating on life’s burdens, fi nancial and 
social stressors, and uncomfortable physical symptoms. It’s 
not diffi cult to imagine that your mood would change, pos-
ture might slump, facial expression draw into a frown, and 
muscles become tense. Why, then, is it such a surprise that 
the opposite is true—that one’s mood could lift while in a 
sunny space, surrounded by supportive friends, distracted by 
enjoyed activities, or with kind words of self- encouragement? 
However, individuals with chronic pain often get stuck in a 
habitual cycle of negative thoughts about themselves, the 
world around them, and the future. 

 The cognitive part of cognitive behavioral therapy (CBT) 
for chronic pain management involves modifying such nega-
tive and maladaptive thoughts related to pain. Familiar nega-
tive statements include “This pain is killing me,” “I’m 

worthless because of the pain,” “No one understands my 
pain,” and “I can’t do  anything  because of this pain.” 

 CBT also focuses on increasing a person’s productive 
functioning in rewarding activities—the behavioral part, if 
you will. Cognitive behavioral treatment emphasizes active 
patient participation. Both didactic methods and Socratic 
dialogue are employed between therapist and patient. The 
four essential components of all CBT interventions are 
reviewed in further detail below and include (a) education, 
(b) skills acquisition, (c) cognitive and behavioral rehearsal, 
and (d) generalization and maintenance.

  The best prescription is knowledge. 
 – C. Everett Koop 

   The  education  phase presents a credible rationale for the 
CBT intervention for chronic pain, encourages patients to 
believe they can actively manage their pain and mood, and 
integrates the CBT model with general health issues. 
Educational topics might cover pain mechanisms, activity 
pacing, sleep hygiene, proper use of pain medications, the 
pain-mood-behavior interaction, barriers to compliance, 
stress management, weight management, assertiveness and 
other communication skills, smoking cessation, and other 
health-related topics. In addition, before CBT techniques are 
implemented, the patient must learn and accept the cognitive 
behavioral model and be trained to identify thoughts, moods/
emotions, environmental triggers, behavioral response pat-
terns, and habitual belief systems. 

 During the next therapeutic phase called  skills acquisi-
tion , maladaptive thoughts, feelings, and behaviors are 
slowly replaced with healthier and more effective alterna-
tives. Behavioral skills include active relaxation training and 
controlled diaphragmatic breathing exercises to target reduc-
tions in autonomic arousal (discussed later in this chapter), 
attentional diversion from pain, training in assertiveness and 
problem-solving skills, pleasant activity scheduling, pacing 
activities to break the overactivity-pain-rest cycle, and other 
active health behavior strategies (e.g., implementing an exer-
cise program, smoking cessation). 

 The negative thoughts of pain patients commonly fall into 
one or more of several categories. Some of the most common 
forms of distorted thinking or erroneous beliefs are seen in 
Table  7.3 . One type of distorted negative thinking warrants 
special mention. You have seen a patient who is engaging in 
pain  catastrophizing  if you’ve heard the phrases, “My pain is 
killing me,” “I can’t cope with this,” and/or “My pain is 
always a 10 out of 10 and will never get better.” Defi ned both 
as a maladaptive appraisal or coping style and a stable dispo-
sitional trait, pain catastrophizing is most readily defi ned by 
its three components [ 49 ]: (a) magnifi cation (exaggerated 
symptom perception), (b) rumination (inability to direct 
attention away from painful sensations), and (c) helplessness 
(feeling unable to cope with the pain given one’s present 
resources).
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   Pain catastrophizing is a particularly infl uential construct 
that has been shown to be a potent predictor of pain-related 
disability [ 50 ], quality of life [ 51 ], suicidal ideation [ 52 ], 
observable pain behavior and spousal response [ 53 ,  54 ], as 
well as postsurgical pain ratings and narcotic usage [ 55 ], 
often exceeding the contribution of depression itself to these 
outcomes. Pain catastrophizing has also been implicated as a 
predictor for poor response to minimally invasive procedures 
such as radiofrequency lesioning and injection treatments 
[ 56 ], as well as a predictor or persistent pain at two years 
following total knee arthroscopy [ 57 ]. With regard to mecha-
nism of action, there is recent evidence that catastrophizing 
affects supraspinal endogenous pain-inhibitory and pain- 
facilitatory processes [ 58 ], is associated with dysfunctional 
cortisol responses [ 59 ], and may be linked to altered neuro-
immunologic responses to pain [for an excellent critical 
review of the pain catastrophizing literature [ 60 ]]. 

 Thus, during the cognitive skills acquisition phase, the 
patient is taught to monitor their thoughts, identify any irra-
tional beliefs or thought distortions, and restructure the 
thought pattern toward more adaptive and realistic appraisals 
of the situation. For example, to “decatastrophize,” a patient 
would be guided to evaluate the realistic probability of her 
worst case imagined scenario and identify resources to cope 
with it. A therapist might ask, “What’s the worst thing that 
could happen with your pain?” “How sure are you that this 
will occur?” and “If so, then what? Could you cope with 
that?” With a teamwork approach and techniques such as 
modeling, role-playing exercises, and a careful questioning 
dialogue, a therapist will assist the patient with challenging 
their negative thoughts and encourage them to create alterna-
tives. It is important to note that CBT is not about “putting on 
rose-colored glasses” and adopting a “Pollyanna personal-
ity,” which is just as distorted as one who habitually thinks 
through a negative fi lter. Rather, it is about adopting a realis-
tic and neutral view of the pain and other situations.

  Act the way you’d like to be and soon you’ll be the way you act. 
 – George W. Crane 

   The  cognitive and   behavioral rehearsal  phase is a prac-
tice component to help the patient consolidate and master the 
newly learned skills in their natural environment. Homework 
assignments are often used with graded tasks to enhance the 

patient’s sense of self-effi cacy or confi dence in one’s abilities 
to use the new skills effectively and to reinforce their efforts. 

 The ultimate goal is  generalization and   maintenance , in 
which skills used for specifi c situations, such as coping with 
pain, generalize to everyday stressors across multiple 
 environmental and social settings. 

 For example, we recall one particular patient who insisted 
that she felt angry and depressed following any type of exer-
cise session. When asked what she was thinking about during 
her time on the treadmill, she responded that she aimed a 
rhythmic mantra toward the machine, “I hate this thing. I hate 
this thing. I hate this thing.” One may then see how this became 
a self-fulfi lling prophecy in which the patient essentially 
talked herself into “hating” the exercise session and her mood 
shortly followed suit. Once she identifi ed the negative thought, 
she was guided to create an alternative to use during her exer-
cise sessions, for example, “This is good for me, I’m proud of 
myself for exercising.” She was asked to experiment with the 
alternative mental tapes during her session and track her 
thoughts, physical sensations, and mood before and after the 
exercise sessions in a diary format. When presented with the 
evidence that she felt better both physically and emotionally 
when she substituted the positive mantra, her efforts were rein-
forced and she began to look forward to the exercise sessions. 

    Evidence for Cognitive Behavioral Effi cacy 

 The application of CBT for patients with chronic pain began 
nearly simultaneously with its advent in the early 1970s, 
although CBT and its close theoretical companion, rational 
emotive behavior therapy (REBT), were originally created 
with the intent to address more traditional psychological 
problems [ 61 – 63 ]. According to a review by Turk and col-
leagues [ 20 ], CBT—as a stand-alone treatment or when 
embedded within the framework of an interdisciplinary pain 
rehabilitation program—has shown strong empirical evi-
dence of success in the treatment of chronic pain. 

 Several meta-analyses have indicated medium to large 
effect sizes for CBT-based interventions in both adult and 
child chronic pain populations [ 23 ,  64 ]. In addition to statis-
tical signifi cance by means of effect sizes, these studies also 
demonstrate clinical signifi cance for pain reduction. For 

   Table 7.3    Common types of pain-related cognitive distortions   

 Cognitive distortion  Examples 

 Dichotomous/all-or-none thinking  “Unless my pain is cured, my life will never be good” 
 “If I can’t dig in my garden, I won’t get outside at all” 

 Fortune telling/prediction  “I can’t go to church because I will end up experiencing more pain and be miserable the entire time” 
 Mind reading  “Everyone at the store thought I was lazy because I was using the scooter” 
 Imperative thinking/shoulds and musts  “I shouldn’t have to ask for help” 

 “I should be able to mow my lawn in an hour like I used to” 
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example, in one study a reduction of up to 68 % in headache 
frequency was observed from pre- to post-CBT treatment, as 
compared to 56 % for biofeedback and 20 % for a wait-list 
control condition [ 65 ]. 

 CBT has been noted to produce signifi cant changes in 
cognitive coping and appraisals, health-related quality of 
life, depression, social support, reported pain intensity, 
 pain-related interference, return to work, and reductions in 
the behavioral expression of pain [ 22 ,  23 ,  65 ]. Improvements 
in physiological measures like heart rate, both at rest and in 
response to stress, have also been observed [ 65 ]. In general, 
CBT has strong empirical support as an effective treatment 
for chronic pain patients across a variety of conditions, 
including cancer pain [ 66 ], sickle-cell pain [ 67 ], low back 
pain [ 68 – 70 ], knee pain [ 71 ], rheumatoid arthritis [ 72 ,  73 ], 
vulvodynia [ 74 ], and temporomandibular joint pain [ 75 ], 
among others. Studies have compared treatment groups to 
waiting list controls, placebo medication conditions, and 
other treatment conditions such as physical therapy alone, 
education alone, and medical interventions alone. Improved 
outcomes have been shown to last at least 1 year or more, 
even among patients reporting long-term, preintervention 
disability [ 22 ,  23 ,  65 ,  76 ,  77 ]. There is also evidence from 
cross-lagged panel design studies that positive changes in 
cognitive process variables—including pain catastrophizing, 
helplessness, and pain anxiety— precede  changes in pain- 
related outcomes in the context of multidisciplinary pain 
management programs [ 78 ]. 

 CBT is also a cost-effective adjunct to medical interven-
tions, associated with shorter hospital stays [ 79 ], and particu-
larly when offered in group format. Brach and colleagues [ 80 ] 
performed an economic evaluation of 174 patients with rheu-
matoid arthritis randomly and blindly assigned to either a 
CBT group or client-centered supportive-experiential group 
(SET). Each group was performed as an adjunct module to a 
standard 2-week inpatient rehabilitation program. At 12-month 
follow-up, patients in the CBT group had fewer internist vis-
its, fewer inpatient days, fewer day-care treatments, utilized 
fewer assistive devices, had lower medication costs, had fewer 
sick days, and required less caregiving from friends/relatives 
as compared to the SET group. All in all, the cost of adding 
either the CBT or SET group to the rehabilitation program 
was €47 per patient or about €282 per group [ 80 ]. 

 Evidence for the effi cacy of CBT has also come in the form 
of neuroimaging. Techniques such as magnetic resonance 
imaging (MRI), functional magnetic resonance imaging 
(fMRI), and positron-emission tomography (PET) have docu-
mented neuroplastic changes produced by components of 
CBT. deLange and colleagues [ 81 ] examined volumetric 
changes after CBT in 22 patients with chronic fatigue syn-
drome (CFS) and 22 healthy controls. At baseline, CFS patients 
had signifi cantly lower gray matter volume than controls. After 
CBT, these patients experienced an increase in gray matter vol-
ume, specifi cally in the lateral prefrontal cortex. Neuroplasticity 

secondary to cognitive behavioral treatment has been observed 
for a variety of disorders including specifi c phobia [ 13 ,  14 ] as 
well as depression, anxiety, posttraumatic stress disorder, and 
obsessive-compulsive disorder [ 10 ,  12 ,  82 ]. More specifi c to 
chronic pain, observed neuroplastic changes have been shown 
to especially involve neural regions implicated in the descend-
ing pain-inhibitory system: the anterior cingulate cortex 
(ACC), medial and lateral prefrontal cortex (particularly the 
dorsal lateral PFC), insula, periaqueductal gray, and ventrome-
dial hypothalamus. 

 For example, enhanced perceived self-control over pain 
has been associated with increased activation of the prefron-
tal cortex in addition to attenuated activation in the ACC, 
insula, and secondary somatosensory centers, associated 
with reduced subjective pain perception [ 83 ]. Similarly, 
Salomons and colleagues [ 84 ] observed that individuals with 
greater perceived controllability of pain showed activation of 
the ventral lateral prefrontal cortex and reported less pain. 
Research indicates that endogenous opioid systems may be 
involved in cognitive pain coping—the opioid antagonist 
naloxone has been shown to block the benefi cial analgesic 
effects of cognitive pain coping [ 85 ].

  Pain is inevitable; suffering is optional 
 – Unknown 

   …You have already borne the pain. What you have not done is 
feel all you are beyond the pain. 

 – Saint Bartholomew [c. 1 st  century] 

       Acceptance-Based Therapy 

 As noted above, the traditional focus in CBT has been on 
teaching coping methods that emphasize control or change 
in the content of psychological experiences. The connotation 
of cognitive and behavioral coping skills training is that pain 
is an entity against which we must fi ght, control, or win. The 
constant struggle against pain is understandably exhausting 
and often frustrating. Acceptance and Commitment Therapy 
(ACT) is a recently evolved treatment model, one of the 
“third wave” or “third generation” behavioral and cognitive 
therapies that encompasses and extends CBT processes to 
instead engender a goal of “psychological fl exibility” rather 
than control [ 86 ]. There are six important processes utilized 
in ACT, three of which have been studied in the context of 
chronic pain, including (1)  acceptance  [ 87 ,  88 ], (2) 
 mindfulness - based   methods  that support awareness without 
judgment and “contact with the present moment” [ 89 ], and 
(3)  values - related processes  in relation to patient functioning 
[ 90 ] (for a full description of the six specifi c processes used 
in ACT, see [ 91 ]). In each of these studies, the ACT pro-
cesses are signifi cantly associated with improved emotional, 
physical, and social functioning [ 92 ]. 

 In summary, CBT can target maladaptive thoughts and 
dysfunctional behaviors in a time-limited manner, either 
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individually in outpatient therapy sessions or in a group 
 setting. However, there are several brief interventions 
 available to physicians in clinical practice:
•    Listen to the content  and  context of patient’s words. 

Suggest that they replace “shoulds and musts” with 
phrases that begin with “I’d like to.” Model for them to 
replace “I can’t…” with “I could if….”  

•   If they are being particularly harsh on themselves or inde-
cisive, ask them to identify how they might talk to a friend 
with a similar problem.  

•   Ask them to rank their most cherished values (e.g., fam-
ily, church, creative pursuits) and encourage them to focus 
their efforts on those goals despite pain.  

•   Consider giving a brief screening instrument for depres-
sion, anxiety, or catastrophizing in your offi ce.  

•   Most importantly, be aware of the power of  your own  
descriptors and prognostic statements.    
 During a recent intake interview, one of our patients com-

mented, “My doctor told me he didn’t think the SI joint 
injection would work, but he’d do it anyway. He was right…
it didn’t work.” That patient was unwittingly set up ahead of 
time for a treatment failure simply from the force of the phy-
sician’s comment. Similarly, phrases such as “You have the 
back of an 85-year-old,” or “Your back is crumbling to dust” 
can create powerful and persistent imagery, and said to a 
patient already prone to catastrophizing, might infl uence 
patient mood, behaviors, and future treatment outcomes.   

    Biofeedback and Relaxation Therapies 

   We have writing and teaching, science and power; 
 we have tamed the beasts and schooled the lightning… but we 
have still to tame ourselves. 

 – Wells, H.G. 

   Head and feet keep warm, the rest will take no harm. 
 – Thomas Fuller 

   Stare into a mirror and smile. Adjust your facial muscles 
until you create the most comfortable looking smile. 
Congratulations, you’ve just performed biofeedback. 
Biofeedback and the various forms of self-management 
relaxation therapies are generally classifi ed as psychophysi-
ological interventions. These therapies involve a systematic 
approach to increasing awareness of one’s cognitive and 
physiological responses to achieve a state of full body and 
mental relaxation and peace. Biofeedback is a procedure in 
which the therapist monitors an individual’s physiological 
responses through a feedback device (e.g., a computer, tem-
perature gauge, heart rate monitor). Processes such as heart 
rate variability, electrodermal responses, skin temperature, 
brain waves through electroencephalography (EEG), and 
respiratory rate can all be tracked. The feedback is provided 

in real time as the patient uses various cognitive and 
 behavioral techniques to learn how to control the bodily 
response. Forms of relaxation therapy include autogenic 
training, diaphragmatic breathing, guided imagery, and pro-
gressive muscle relaxation. 

 Biofeedback has been shown to be especially effective 
in the treatment of migraine, tension-type, and vascular 
headaches [ 93 ,  94 ]. A recent meta-analysis [ 95 ] revealed 
medium to large effect sizes, as well as reductions in fre-
quency of headache attacks. Biofeedback promotes higher 
perceived self-effi cacy and reductions in anxiety, depression, 
muscle tension, and analgesic use [ 64 ,  96 ]. Intention-to-treat 
and publication-bias analyses have also shown that these 
treatment effects remain stable for at least 14 months post-
treatment, even when patients who withdrew were treated as 
nonresponders [ 64 ,  96 ]. Research in this area has demon-
strated that biofeedback is more effective than headache mon-
itoring, placebo, and other relaxation therapies, and its effects 
are enhanced when home training is combined with clinic-
based therapies [ 97 ]. Biofeedback is effective for a variety of 
other conditions, including temporomandibular disorders, 
arthritis, fi bromyalgia, and traumatic brain injury [ 98 ,  99 ]. 

 Biofeedback involving electromyographical (EMG) 
responses has been used as an adjunct therapy to standard 
exercise in patients experiencing low back pain [ 100 ,  101 ], 
with resulting improvement in the strength and tone of lumbar 
paraspinal muscles. However, some evidence is suggestive 
that EMG biofeedback is not superior to other relaxation treat-
ments or even treatment as usual [ 102 ,  103 ]. Neurofeedback, 
which involves control over neuroelectrophysiological pro-
cesses, has primarily been used to treat attention defi cit/hyper-
activity disorder (ADHD), learning disabilities, seizures, 
depression, head injury, substance abuse, and anxiety; how-
ever, it has also been recently applied to chronic pain. For 
example, Siniatchkin and colleagues [ 104 ] utilized neurofeed-
back in ten children suffering from migraine without aura. 
During these sessions, participants attempted to self-regulate 
slow cortical potentials. Results indicated reductions in corti-
cal excitation and in number of days with migraines. Two 
recent studies using neurofeedback with fi bromyalgia patients 
were equivocal. In one study [ 105 ], neurofeedback was shown 
to produce improvements in pain intensity, fatigue, depres-
sion, and anxiety ratings and scores on the Fibromyalgia 
Impact Questionnaire compared with patients taking escitalo-
pram (Lexapro). However, in a study using a sham control 
group versus treatment with an EEG biofeedback system 
[ 106 ], no signifi cant differences were observed at 3- and 
6-month follow-up. For additional information on neurofeed-
back, see Evans and Abarbanel [ 107 ] and Demos [ 108 ]. 

 In a novel application of real-time fMRI, deCharms and 
colleagues [ 109 ] fi rst utilized thermal heat stimulus to show 
eight healthy participants activation in the rostral anterior 
cingulate cortex. During intermittent pain stimuli, 
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 participants were asked to change their brain activity while 
watching a visual representation of their rACC activation, 
using suggestions such as changing focus of attention or 
altering the pain’s emotional value. Eight participants with 
chronic pain were also run through the training, using their 
own spontaneous pain rather than externally induced pain. 
By the end of the experiment, pain participants (vs. control) 
experienced a 64 % decrease in pain ratings on the McGill 
pain questionnaire as well as 44 % decrease in pain ratings 
on a visual analogue scale. Healthy participants (vs. control) 
experienced a 23 % enhancement in control over pain inten-
sity as well as a 38 % enhancement in control over pain 
unpleasantness. Although the research is compelling that 
individuals can gain such control over brain activation and 
pain control [ 109 – 112 ], widespread clinical use of this 
method is not realistic or cost-effective at this time. 

 Additional reviews have evidenced effi cacy for other relax-
ation therapies that do not use the equipment of biofeedback. 
One study of postoperative outcomes for 44 adults undergoing 
head and neck procedures found that listening to a 28-min 
guided imagery CD prior to the procedure resulted in reduced 
postoperative anxiety, pain intensity, and shorter length of stay 
in the postoperative anesthesia care unit [ 113 ]. Another study 
examined 15 women with interstitial cystitis (IC) who listened 
to a 25-min guided imagery CD twice a day for 8 weeks ver-
sus a group of women with IC instructed to rest; results indi-
cated reductions in mean pain scores as well as reductions in 
reported IC-related symptoms [ 114 ]. Other studies have 
shown guided imagery to be effective for increasing self-effi -
cacy for managing pain and fi bromyalgia symptoms although 
no effect was noted for reduction in pain intensity [ 115 ]. 

 Another form of relaxation therapy is  progressive muscle  
 relaxation  (PMR), or the systematic tensing and relaxing of 
sets of muscle groups to decrease overall muscular tension. 
While some research has not shown any benefi cial effects for 
PMR [ 116 ], other studies have demonstrated effi cacy, for 
example, in reducing pain intensity for hip/knee osteoarthritis 
after 2 months of weekly 30-min PMR sessions [ 117 ]. Emery 
and colleagues [ 118 ] examined the effects of PMR on 
descending modulation of nociception, as measured by the 
nociceptive fl exion refl ex, in 55 healthy young adults. 
Compared with controls, participants in the PMR group expe-
rienced a signifi cant increase in their refl ex threshold and 
reported reduced stress, although pain ratings themselves did 
not change. Patients with certain types of chronic musculo-
skeletal pain should be cautioned against vigorously engaging 
in this form of relaxation since overtensing muscles in terms 
of both duration and intensity may exacerbate their pain. 

 Autogenic training (AT) combines elements of deep 
breathing, progressive relaxation, and guided imagery, 
whereby the patient attends to various muscle groups and 
visualizes sensations of warmth, tension reduction, or calm 
to induce feelings of relaxation—for example, noting inter-
nally “my legs feel heavy and warm” and/or “my heartbeat is 

gradually slowing down.” This type of relaxation therapy 
may be more amenable to patients with chronic pain who 
cannot engage in PMR. However, research is equivocal to 
date. One study found no difference between AT groups and 
usual care groups for the treatment of refl ex sympathetic 
dystrophy [ 119 ], while another study revealed signifi cantly 
decreased mean headache frequency and intensity in women 
who suffered from migraine without aura [ 120 ]. 

 Neuroimaging research utilizing MRI indicated that 
expert mindfulness meditation practitioners showed 
enhanced thickness in regions of the prefrontal cortex [ 121 ]. 
Similar research has also associated meditation with 
increased gray matter density in the brainstem [ 122 ], as well 
as increased gray matter concentration in the right anterior 
insula, left inferior temporal gyrus, and right hippocampus 
[ 123 ]. Using fMRI, transcendental meditation practitioners 
showed 50 % less activation of pain-processing brain regions 
during painful heat stimulation than controls, even when not 
in a meditative state. Even more interesting was the fi nding 
that controls could achieve the same results with just 5 
months of training [ 124 ]. Xiong and Doraiswamy [ 125 ] sug-
gest several potential mechanisms for these benefi cial effects, 
including reduced stress-induced cortisol secretion, neuro-
protection via increased levels of brain-derived neurotrophic 
factor, reduced oxidative stress, improved lipid profi les, and/
or strengthened neuronal connections with increased cogni-
tive reserve capacity. 

 Johnston and Vogele [ 126 ] examined 38 preparation-for- 
surgery outcomes studies grouped by type of intervention 
(e.g., procedural, sensory, behavioral, cognitive, relaxation) 
and found that an array of therapies such as relaxation, 
guided imagery, hypnosis, and education had an average 
effect size of 0.85 for pain reduction and 0.61 for improve-
ments in recovery time. However, as helpful as these thera-
pies may be for general stress reduction and pain coping, we 
still need to further our understanding in terms of their mech-
anisms of action and potential role in pain modulation. 

 There are a number of ways physicians can provide relax-
ation resources to complement existing medical therapies:
•    Monitor blood pressure in-offi ce while having the patient 

perform deep breathing.  
•   Purchase inexpensive fi nger temperature monitors and 

have patients attempt to raise their own hand temperature 
by a few degrees in the waiting area.  

•   Recommend portable biofeedback devices such as the 
 RESPeRATE  breathing trainer or the  emWave  personal 
stress reliever for use at home. These are moderately 
expensive options but may help with practice in between 
in-offi ce biofeedback sessions.  

•   Research and locate a certifi ed biofeedback therapist in 
your area through organizations such as the Biofeedback 
Certifi cation International Alliance (BCIA,   www.bcia.org    ).  

•   Educate patients on the physical and psychological bene-
fi ts of relaxation. This can be done easily by providing 
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educational literature in the form of fl yers and handouts in 
your clinic waiting room that include brief “how to” guide-
lines for practice at home and contact information for local 
resources (e.g., yoga or Tai Chi classes, massage).     

    Pain Groups 

   ‘Tis not enough to help the feeble up, but to support them after. 
 – William Shakespeare 

   Individual commitment to a group effort--that is what makes a 
team work, a company work, a society work, a civilization work. 

 – Vince Lombardi 

   As mentioned above, CBT and education can also be con-
ducted in a cost-effective manner within group settings. This 
may be particularly important for chronic pain populations, 
as individuals with pain often gravitate to patient-led support 
groups. There are some advantages to using group therapy or 
support forums compared to individual counseling. Pain is 
often an isolating and alienating experience, and groups pro-
vide a sense that patients are not alone in this endeavor. The 
realization that one shares common problems (e.g., recurrent 
depression, physiological dependency on pain medications, 
unsupportive family members) can reduce the experience of 
helplessness and provide a sense of belonging. Patients may 
accept suggestions from others they perceive as sharing and 
appreciating their daily suffering, although they may resist 
similar feedback from therapists who they perceive as healthy. 

 Additionally, groups can serve as a place for sharing 
information about helpful procedures, treatments, specifi c 
skills for management of pain, tangible support, and to dis-
confi rm chronic pain biases and myths. Research shows that 
social support has a benefi cial impact on reducing morbidity 
and mortality from chronic health conditions [ 127 – 130 ]. For 
example, Holt-Lundstad and colleagues [ 127 ] performed a 
meta-analysis involving 148 studies and 308,849 total par-
ticipants, followed for an average of 7.5 years. Results indi-
cated a 50 % greater likelihood of survival (OR  =  1.5; 95 % 
CI  =  1.42–1.59) in individuals with increased social rela-
tionships as compared to those with poor/insuffi cient rela-
tionships. The authors noted that the magnitude of the 
observed effect was not only comparable to quitting smoking 
but exceeded many other renowned risk factors for mortality 
such as obesity and sedentary lifestyle. 

 Although reimbursement for group therapy and  educational 
sessions varies widely, pain groups provide the opportunity 
for enhanced cost-effectiveness by allowing the therapist to 
treat a greater number of patients than would be feasible with 
more individualized treatment approaches [ 131 ]. Studies 
have shown pain groups to be effective across a variety of 
pain populations, including mixed chronic pain conditions 
[ 132 ], low back pain [ 133 ], rheumatoid arthritis [ 72 ], sickle-

cell disease [ 134 ], fi bromyalgia [ 135 ], and for subgroups of 
individuals with migraine headaches [ 136 ]. The group modal-
ity was found to be effi cacious for adolescents [ 134 ], for the 
elderly [ 132 ,  137 ], and even for couples [ 138 ]. Pain groups 
have been shown to reduce reported pain intensity and dis-
ability scores [ 139 ]. Although formal group therapy is often 
conducted within the context of residential pain program or 
grant-funded projects, physicians can do the following to 
 promote the benefi ts of supportive group settings:
•    Let patients know they are not alone in coping with this 

chronic condition. Assist in normalizing some of the asso-
ciated emotions and thoughts.  

•   Use your local resources, such as newspapers, city guides, 
recreational centers, or local chapters of national organi-
zations to fi nd the patient-led chronic pain support groups 
in your area.  

•   Contact the American Chronic Pain Association (ACPA; 
  www.acpa.org    ) to fi nd local group leaders—this organi-
zation will provide training and excellent materials for 
interested patient group leaders. Post fl yers or brochures 
advertising the local groups in your waiting room.     

    Motivational Interviewing 

   Motivation is like food for the brain. You cannot get enough in 
one sitting. 
 It needs continual and regular top ups. 

 – Peter Davies 

   Motivation is the art of getting people to do what you want them 
to do because they want to do it. 

 – Dwight D. Eisenhower 

   For many chronic pain patients, making the required sub-
stantial lifestyle changes such as starting an exercise pro-
gram, learning to pace daily activities, taking medications on 
a time-contingent regimen, and practicing relaxation tech-
niques constitutes an overwhelming hurdle. As health pro-
viders, we hope and expect that patients who sought our 
expertise and advice will automatically be compliant with 
the agreed-upon treatment plan. However, in clinical prac-
tice, we also realize that absolute adherence is the ideal and 
not reality. Medication compliance, even for short-term anti-
biotic regimens, is notoriously low [ 140 ]. Simple strategies 
(e.g., varying type of exercise, providing incentives) for 
improving adherence to physical therapy have been largely 
unsuccessful, especially for home-based exercise programs 
[ 141 ]. We also understand the limitations in being able to 
predict and identify aberrant opioid-related behaviors, 
despite the availability of reasonable risk screening measures 
[ 142 ]. Treatment dropout is also a common problem in psy-
chotherapy, due to low motivation, external social diffi cul-
ties, dissatisfaction with the therapist, or feelings of 
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improvement [ 143 ]. Some individuals just need an extra 
“push” to engage in necessary self-management approaches. 

 Motivational interviewing (MI) is an evidence-based clin-
ical treatment approach initially developed for the treatment 
of alcoholic patients [ 144 ,  145 ] that has been adapted to help 
pain patients explore and resolve ambivalence about behav-
ior change and boost their intrinsic motivation to adopt a self-
management approach to their pain concerns [ 146 ]. 
Motivation is loosely defi ned by Miller and Rolnick [ 144 ] as 
“the probability that a person will enter into, continue, and 
adhere to a specifi c strategy” and is emphasized by the 
patient’s actions rather than verbal assurances. One of the 
key assumptions of MI is that people already know  how  to 
engage in adaptive behaviors—they simply vary in the degree 
to which they are  prepared  to engage in those behaviors 
[ 147 ]. In the case of chronic pain, for example, one may 
assume that nearly all patients know how to walk for exer-
cise, and thus, a lack of knowledge does not suffi ciently 
explain the lack of exercise behavior. Motivational interview-
ing, then, can work synergistically with CBT to address lack 
of motivation or behavioral readiness by providing an envi-
ronment conducive to increased readiness for change [ 148 ]. 

 Prochaska and DiClemente [ 149 ] developed a  Stages of  
 Change  model for identifying the specifi c stages people go 
through as they change from maladaptive to adaptive behav-
iors. According to this transtheoretical model, each stage 
poses a set of different challenges that must be addressed 
before progressing to the next stage (Fig.  7.2 ) [ 150 ]. Although 
there is a confl icting evidence regarding the exact number, 
nature, and clinical relevance of subscales using the primary 
measure called the Pain Stages of Change Questionnaire 
(PSOCQ) [ 151 ], fi ve subscales generally emerge that are 
consistent with the original stages of change model as applied 
to chronic pain populations [ 152 ,  153 ]. The beginning stage, 

 precontemplation , describes patients who do not see the need 
for change and may even be resistant to change. For example, 
a pain patient who smokes 2 packs of cigarettes per day may 
irritably resist the surgeon’s recommendation to quit smok-
ing prior to a lumbar fusion.  Contemplators , on the other 
hand, see the need for change but have not yet committed to 
action. In our current example, perhaps the patient under-
stands and accepts that their tobacco use is why the surgery 
has been delayed. In the  preparation  phase, there exists both 
the intent to change and initial steps to do so, although the 
full range of self-care behaviors is absent. Here, the smoker 
may verbalize their intent to quit and set a target quit date. In 
the fi nal stage,  action , patients take on modifi cation of their 
behavior and/or environment with the intent of creating 
change. The smoker throws away the fi nal pack of cigarettes, 
buys some chewing gum, and stops smoking. This stage may 
either be maintained ( maintenance  stage) or individuals are 
susceptible to  relapse , where they may exit the cycle and 
reenter at any point. Although the clinical utility of the stage 
classifi cation has been questioned in use with chronic pain 
patients [ 154 ], identifi cation with the various stages, as mea-
sured by scores on the PSOCQ, has been associated with 
pain intensity reports, disability, and depression [ 151 ,  155 ].  

 Treatment is longitudinal in nature given that a patient’s 
stage of change is dynamic across time. MI is problem- focused, 
clinician-directed but patient-centered, interpersonal in nature, 
and can be tailored to the individual’s stage of  readiness with 
increasingly specifi c recommendations as the stages progress. 
At early stages, a supportive environment is key; the therapist 
must exhibit empathy and refl ect patients’ emotions. MI tech-
niques help patients clearly recognize their problems, perform 
personal cost-benefi t analyses of their behaviors (i.e., “deci-
sional balance analysis”), develop  consistency between their 
therapeutic goals and motivation, and increase patient’s sense 
of self-effi cacy and personal responsibility. 

 Meta-analytic review has indicated that MI is effective in 
improving both physiological (72 %) and psychological 
symptoms (73 %) [ 156 ], as well as health behaviors such as 
diet and exercise [ 157 ]. Changes in readiness to self-manage 
pain have been seen post-multidisciplinary pain treatment 
programs, with increases in action and maintenance behav-
iors over the course of the program, concurrent with changes 
in pain coping strategies and function [ 154 ]. 

 In summary, MI is a useful complementary set of tech-
niques to enhance patient motivation, promote adherence to 
treatment recommendations, and increase readiness to adopt 
self-driven health and pain management behaviors. Mental 
health professionals often weave in MI techniques during a 
course of cognitive behavioral therapy, teach the skills dur-
ing educational sessions, or focus on them during a multidis-
ciplinary pain program. However, physicians can be a 
powerful source of encouragement and motivation in their 
offi ce visits or pre-procedure consultations:

Precontemplation

Maintenance Contemplation

PreparationAction

  Fig. 7.2    Stages of change model (Adapted from Jensen [ 147 ], Miller 
and Rollnick [ 144 ], and Prochaska and DiClemente [ 149 ])       

 

7 Psychological Therapies



96

•    By simply asking the patient what their goals are (in person 
or even on a medical visit paper-and-pencil form), you are 
heightening their awareness of what is important to them.  

•   Ask them about both their healthy and not-so-healthy 
coping behaviors ( we must   admit that   even smoking ,  over-
eating ,  and social   withdrawal are   still attempts   to cope , 
 albeit maladaptive ) and listen without judgment.  

•   Patients expect their physician to educate them about the 
negative consequences of their unhealthy behaviors (e.g., 
nicotine has a damaging effect on discs, bone, and wound 
healing) but consider turning the advice on its head. That 
is, focus on the “pros” of adopting the healthier behavior 
(e.g., “If you quit smoking, you are more likely to have 
faster postsurgical healing and bone fusion”). This subtle 
twist on the necessary health advice can help frame the 
desired behavior in a more positive light.  

•   Allow room within the traditionally paternalistic 
physician- patient relationship for the patient to take more 
personal responsibility for their behaviors and hold them 
accountable for their actions.     

    Conclusions 

   It is our duty to remember at all times and anew that medicine is 
not only a science, but also the art of letting our own individual-
ity interact with the individuality of the patient. 

 – Albert Schweitzer 

   It would be a great thing to understand pain in all its meanings. 
 – Peter Mere Latham 

   This chapter has highlighted the need to consider pain as 
a personal experience infl uenced not only by physical pathol-
ogy but also synergistically by prior learning history, cogni-
tive belief systems, social infl uences, and behavioral 
motivators. These factors help to explain the wide variability 
of patient’s responses to pain that we see in clinical practice. 
Given the strength of the emotional and psychosocial com-

ponents involved in pain perception and modulation, it is 
critical to give the evidence-based psychological therapies a 
place in the whole-person management of pain. 

 One interesting recent suggestion is to match our knowl-
edge of the primary cortical areas involved in the processing 
and modulation of pain with the goals of psychological pain 
therapies to provide a thoughtful scientifi c-based treatment 
plan for each individual patient. Jensen [ 158 ] called this a 
“neuropsychological model of pain,” and some examples are 
summarized in Table  7.4 .

   We all have that “Oh no, so-and-so’s on the schedule 
today” gut-drop feeling from time to time. Of course, psy-
chological referrals for patients with suicidal ideation and 
disruptive personality disorders are certainly warranted, but 
the scope of psychological therapy for pain is much broader. 
Collaborate not only with the mental health providers in 
your area but also with the patient. Several studies have 
 demonstrated that patients who are involved in making 
 medical decisions fare better and are more satisfi ed than 
patients who do not [ 159 – 161 ]. Explain to your patient 
that your recommendation for a psychological referral does 
not mean you think the pain is “all in their head.” Help them 
set realistic expectations for their treatment and frame 
the psychological therapies as additional neuroplastic 
modifi ers. 

 Whether you collaborate with psychologists in the 
 community through a referral process, or if you have one on 
staff, the integration of therapeutic modalities within the bio-
psychosocial perceptive is the goal. The incremental benefi t 
of combined treatments can address the limitations that we 
have seen with pain monotherapies. Instead of the traditional 
step approach of progressing to more invasive treatments in 
a sequential manner after each successive treatment failure, 
consider using psychological treatments as an adjunct all the 
way through the process, from initial assessment to opioid 
monitoring to improving compliance with physical therapy 
recommendations to preinterventional screening, and so on. 

   Table 7.4    Using the neuropsychological model of pain in treatment planning   

 Behavioral/psychological symptom  Associated brain area  Appropriate psychological intervention 

 Maladaptive pain-related cognitions or treatment goals  Prefrontal cortex  Cognitive restructuring 
 Operant conditioning 
 Motivational interviewing 
 Acceptance-based therapy 

 Elevated affective pain component (“suffering”)  Anterior cingulate cortex (ACC)  Operant conditioning 
 Motivational interviewing 
 Acceptance-based therapy 

 Perceptions of physical pathology that needs to be fi xed; 
feelings that the sensory experience is inconsistent with physical 
safety 

 Insula  Self-hypnosis 
 Relaxation training 

 Reports of very high pain intensity  Sensory cortex  Self-hypnosis 
 Relaxation training 

  Summarized from Jensen [ 158 ]  
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As you have also noticed in this chapter, you are likely 
already using some of these techniques in a modifi ed way on 
a daily basis in your practice. As Dennis Turk stated simply 
in reference to the integration of medical and psychological 
therapies for pain, “Perhaps 1+1 does = 3” [ 162 ].     
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           Introduction 

 Billing and coding is the means through which a clinical 
service gains economic value. Within the practice of pain 
medicine, knowledge of psychological billing methods is a 
matter of particular importance to anyone wishing to 
employ a psychologist or provide psychological services 
within a pain medicine practice, medical center, outpatient 
health services, or surgery center. Unfortunately, billing for 
psychological services is poorly understood Understanding 
of correct billing procedures allows psychologists to accu-
rately code their services, as well as receive reimburse-
ment. Health and behavior codes provide an opportunity 
for psychologists delivering primarily medically related 
services, including psychological pain treatment, to accu-
rately code and receive reimbursement. Psychological test-
ing is also an essential component for developing treatment 
plans, and appropriate coding and recording procedures of 
this service are also reviewed. Psychologists, medical pro-
viders, billing agencies, and the insurance companies that 
reimburse psychological services all may be confused or 
differ with regard to billing for psychological procedures. 
At minimum, this leads to delays in patient care, inconve-
nience to patients and providers, and lost revenue. At worst, 
a lack of billing knowledge leads to psychological services 
not being reimbursed and as a result not being provided. 
Without the availability of psychological evaluation ser-
vices to address psychological screening requirements for 
various medical treatments, these treatments might not be 
funded either. Beyond that, without these psychological 
services, there is an increased risk of improper selection of 
patients for procedures or therapies, patient nonadherence 
to medical instructions, decline of patient health or recov-
ery due to undetected or untreated psychiatric comorbidity, 
or worsening of chronic pain due to infl uences of biopsy-
chosocial factors.  

      Billing Psychological Services 
for Patients with Chronic Pain 

           Geralyn     Datz       and     Daniel     Bruns     
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rier for billing updates and clarifi cation. 

   Key Points 

•     It is important for mental health professionals to be 
knowledgeable about current regulations and rationale 
for psychological billing in the context of pain 
management.  

•   Understanding of correct billing procedures allows 
psychologists to accurately code their services, as well 
as receive reimbursement.  

•   Health and behavior codes provide an  opportunity for 
psychologists delivering primarily medically related 
services, including psychological pain treatment, to 
accurately code and receive reimbursement.  

•   Psychological testing is an essential component in 
assessing surgical readiness, psychiatric comorbidity, 
and/or risk evaluation for chronic opioid use. It is vital 
for psychologists to be informed of appropriate coding 
and recording procedures of this service.  

•   Correct documentation is a valuable tool for obtaining 
timely reimbursement, as well as successfully captur-
ing the patient encounter. Incorrect docmentation can 
result in denial of services.   

  Money is better than poverty, 
 if only for fi nancial reasons. 

 – Woody Allen   
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    Psychological Assessment of Patients 
with Chronic Pain 

 Surprisingly, despite the essential nature of billing  knowledge, 
most psychologists and medical professionals graduate with 
no training at all about billing for psychology services in a 
medical setting. Psychological services are products whose 
nature is defi ned by the Current Procedural Terminology 
(CPT) [ 1 ]. The CPT, somewhat ironically, is a work in which 
psychologists have extremely limited input. As a result, the 
rules and procedures of billing for psychological services are 
sometimes counterintuitive. As such, understanding the 
methods of billing and the perspective of business is essential 
to enable psychologists and their colleagues to defi ne a suite 
of services that not only meet the needs of patients but also 
conform to established requirements of billing procedures. 
Only then can psychological services become the foundation 
of an economically viable practice. 

 The rationale for this chapter is to educate providers about 
the role and practice of psychological billing in the pain 
medicine environment. A caveat here is that the information 
below may change over time and may vary by region, payor, 
and policy. While the information below is believed to be 
accurate at the time of this writing, a cornerstone of business 
practice is that a clinician should verify the terms of a par-
ticular policy before service delivery and, as is often neces-
sary, preauthorize the services requested. 

    Business Considerations 

 It has been noted that at the present time, most of health care 
remains divided between general medicine and mental 
health. This distinction permeates our culture to a remark-
able degree, manifesting itself in the form of professional 
organizations (American Medical Association vs. American 
Psychological Association), treatment guidelines (medical 
treatment guidelines vs. mental health treatment guidelines), 
and law (medical laws vs. mental health laws). Unfortunately, 
the science is clear that this premise is not true for chronic 
medical conditions generally [ 2 ,  3 ] and for chronic pain in 
particular [ 4 ]: Medical health and mental health are not sepa-
rate and distinct, but are inseparably intertwined. 

 Traditionally, psychologists have provided psychotherapy 
as a separate service from medical care. When physicians 
referred medical patients to psychologists, or psychiatrists, 
it was after no organic cause had been found. In those cases, 
it was assumed that lacking an obvious medical cause, the 
report of symptoms must be due to psychopathology, drug 
seeking, attention-seeking, or malingering. This belief arose 
from seeing the body and mind as separate, a direct result of 
the biomedical model of training that many physicians 
receive [ 5 ]. The biomedical model also infl uences reim-

bursement, as most private insurance policies employ a two- 
payor system, which separates or “carves out” mental health 
services from medical services and creates separate funding 
sources for each of these types of services. This can create 
challenges for the psychologist who is treating patients with 
pain, as the psychologist is using psychological methods to 
treat a medical condition. These techniques, which are often 
referred to as “behavioral medicine,” include psychological 
methods that identify, diagnose, treat, and rehabilitate ill-
ness and disease. Several of the psychological specializa-
tions that use behavioral medicine techniques are health 
psychologists, pain psychologists, medical psychologists, 
behavioral health consultants, and behavioral medicine 
specialists. 

 Beyond psychologists, physicians, nurse practitioners, 
and other professionals may also use some or all of psycho-
logical procedure codes to supplement the practice of pain 
medicine. The purpose of this chapter is to educate health-
care professionals working in the pain medicine environment 
about two of the most useful but often misunderstood areas 
of psychological services to pain medicine: health and 
behavior (H&B) code services and psychological testing ser-
vices. H&B services are reimbursed for several non- 
physician specialists. In contrast, psychological testing codes 
may be used by psychologists, physicians, and sometimes 
other professions as well. In pain medicine specifi cally, phy-
sicians will benefi t from becoming familiar with psychologi-
cal evaluation and treatment practices and billing methods. 
Together, these will make it possible to develop an economi-
cally sustainable means of detecting signifi cant adjustment 
issues [ 6 ] or comorbid psychopathology [ 7 – 9 ] and to develop 
strategies for risk mitigation in patients with chronic pain 
[ 10 ]. In the text that follows, the background and logistics of 
code usage will be explained, and clinical vignettes will 
illustrate their proper use.  

    Health and Behavior Codes 

 The belief that psychological and physical health is entirely 
separate leads to the mistaken assumption that psychological 
services would have no impact on “real” medical conditions. 
Nothing could be further from the truth. A recent study deter-
mined that the leading causes of death in this country are 
modifi able behaviors, such as smoking, improper diet, lack 
of physical activity, and substance abuse, which in turn cause 
heart disease, stroke, pulmonary disease, diabetes, and many 
forms of cancer [ 11 ]. Because of this, for 7 of the top 10 lead-
ing causes of death, the primary means of prevention and/or 
treatment involves behavior change [ 12 ]. Since psychologists 
specialize in assessing and modifying behaviors, they can 
play a valuable role in the treatment of medical disorders. 
The application of psychological services to the treatment of 
medical disorders is called “behavioral medicine.” 
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   In January 2002, the Centers for Medicaid and Medicare 
services adopted six new codes refl ecting health and behav-
ior intervention services, and these were added to the Current 
Procedural Terminology (CPT®) code book (Table  8.1 ) [ 1 , 
 13 ]. These “health and behavior” (H&B) codes are designed 
to address the behavioral, social, and psychophysiological 
 procedures to prevent, treat, or manage physical health prob-
lems and are intended for use by non-physician healthcare 
clinicians operating within their scope of practice. This 
includes psychologists (PhDs), nurses (RN, NPs), and other 
non-physician specialists. 

 The H&B assessment procedures are offered to patients 
with an established illness or medical symptoms. The codes 
make it possible for psychologists and others to provide ser-
vices to patients with chronic pain without having to diag-
nose the patient with some type of psychological disorder. In 
contrast to traditional psychological services, which must be 
paired with psychiatric diagnosis for billing, the H&B codes 
are psychological services that are paired with a medical 
diagnosis for billing. Consequently, it has been noted that, 
“Clinically, for the fi rst time, practitioners working inside of 
medicine now have a tool to conceptualize psychology as 
medical service and have a mechanism to pay for it” [ 14 ]. 

 It is noteworthy that, prior to CPT 2002, there was no way 
for psychologists to adequately capture these types of ser-
vices. This sometimes led to ethical and professional quanda-
ries for psychologists who worked in medical settings [ 15 ]. 
Medicare and other insurance companies have disallowed 
psychologists from using evaluation and management (E/M 
codes, CPT 99201–99205; 99211–99215; all CPT codes 
©2012 American Medical Association. All rights reserved) 
on the basis of their training and the fact that these codes 
require medical management. Neuropsychological test codes 

(CPT 96100–96117) are not appropriate because they refl ect 
testing of cognitive function and response of the central ner-
vous system, which does not necessarily pertain to physical 
illness. Psychotherapy codes (CPT 90801–90809) are 
designed for use by psychologists and psychiatrists, but 
require a mental health diagnosis, which may not be present 
in medical patients. “The diffi culties associated with acute or 
chronic medical illness, prevention of physical illness and 
disability, and maintenance of health, in many instances, do 
not meet criteria for a psychiatric diagnosis” [ 15 ]. Nonetheless, 
traditional psychotherapy codes were often used in this con-
text, which could create a clinical dilemma. In the past, some 
providers used psychotherapy codes to bill for behavioral 
medicine services, as it was “administratively mandated,” 
while observing that it was also “not an accurate refl ection of 
the patient encounter” [ 14 ]. Counseling and risk factor reduc-
tion codes (CPT 99401–99429) are not useful in this context 
as they require the  absence  of a physical health diagnosis, 
illness, or symptoms, which is clearly contraindicated for 
health and behavior interventions. In any case, these proce-
dure codes are generally not reimbursable for psychologists. 
Similarly, psychological assessment codes (CPT 90801 for 
the interview and 96101–96103 for testing and report) were 
also developed in the context of a mental illness/psychiatric 
diagnosis. While appropriate for some clinical assessments of 
medical patients, they may be problematic if the primary 
assessment is related only to the medical condition and its 
impact on functioning (e.g., herniated lumbar disc, cancer-
related pain), as opposed to identifying psychiatric disorders 
(e.g., depression, anxiety, addiction, or PTSD) or psychiatric 
complications (e.g., malingering or symptom magnifi cation). 
It should be noted here though that the ICD-9-CM, the ICD-
10-CM, and the DSM-IV-TR all include a diagnosis for “pain 

    Table 8.1    Health and behavior code descriptions and reimbursement estimates   

 Service  CPT code  Description 
 Approximate Medicare 
2012 payment 

 Assessment – initial  96150  An assessment service that includes a clinical interview, behavioral 
and psychophysiological assessment, and the administration of 
health-oriented questionnaires 

 15 min (1 unit): $20.42 
 1 h (4 units): $81.68 

 Reassessment  96151  A reassessment to evaluate the patient’s condition and determine the 
need for further treatment 

 15 min (1 unit): $19.74 
 1 h (4 units): $78.96 a  

 Intervention – individual  96152  Intervention services provided to an individual to modify the 
psychological, behavioral, cognitive, and social factors affecting the 
patient’s physical health and well-being 

 15 min (1 unit): $18.72 
 1 h (4 units): $74.88 

 Intervention – group 
(per person) 

 96153  An intervention service provided to a group  15 min (1 unit): $4.42 
 Group must be two or more people  60 min (4 units): $17.68 

 10 members (4 units): $176.80 
 Intervention – family 
with patient present 

 96154  An intervention service provided to family to improve patients health 
and well-being, with education and skills training of family members 

 15 min (1 unit): $18.38 
 1 h (4 units): $73.52 

 Intervention – family 
without patient present 

 96155  An intervention service provided to family members of a patient, 
designed to improve patient health, adaptation to illness, and enhance 
familial coping 

 15 min (1 unit): $0 a  
 1 h (4 units): $0 

   a Note: Medicare and some private payors do not currently reimburse this service  
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disorder,” which includes those patients whose pain reports 
are judged to be affected by psychosocial factors. Thus, for 
those patients exhibiting chronic pain with symptoms that 
exceed what would be expected given the  objective medical 
fi ndings, a diagnosis of pain disorder coupled with 
 psychological assessment CPT codes may be applicable. 
These are discussed in greater detail below. 

 The principle advantage of health and behavior coding is 
that they allow psychologists to provide behavioral medicine 
services without utilizing psychiatric diagnoses. These codes 
were intended to be funded through medical, not mental, 
health carve outs, and this offers several advantages over tra-
ditional psychological service codes (CPT 90801–90806 
and 96101–96103). Most importantly, health and behavior 
codes are not subject to Medicare’s “Outpatient Mental 
Health Treatment Limitation,” whereby Medicare reduces 
its copayment for mental health services from 80 to 50 %. 
This reduction only applies to services provided to outpa-
tients with a “mental, psychoneurotic, or personality disor-
der identifi ed by an ICD-9-CM diagnosis code between 290 
and 319” [ 16 ]. As such, reimbursement for H&B codes 
occurs at a rate of 80 %, as it is considered a covered service 
under the medical portion of insurance. By 2014, though, it 
is expected that mental health services will be paid at the 
same 80 % level as physical health services [ 17 ]. Secondly, 
outside of Medicare, the use of psychological codes by psy-
chologists will generally involve billing the mental health 
insurer, not the medical insurer, and the involvement of a 
second insurance company can add an additional complica-
tion administratively. Third, as above, the use of psychologi-
cal codes requires a psychiatric diagnosis, and while 
psychiatric disorders are common in patients with chronic 
pain, they are not always present.  

    Logistics of Code Use 

 There are six H&B codes: two for assessment (initial and 
reassessment) and four for intervention (individual, group, 
family with and without patient present). All health and 
behavior codes only account for face-to-face time spent 
between a provider and patient. H&B codes are billed in 
15-min increments, with no “rounding up.” Therefore, if less 
than 15 min of services is provided the lesser increment must 
be used (e.g., 28 min of intervention  =  1 unit  =  15 min). 
Under Medicare rules, psychiatric treatment codes (CPT 
90801–90809 and 96101–96103) and H&B treatment codes 
cannot be billed on the same day. If both services are needed 
on the same day, only the predominant service should be 
billed. With respect to identifying physical health diagnosis, 
only existing medical diagnoses as reported by the patient’s 
physician should be reported. These codes rely on coding a 

physical health diagnosis from the International Classifi cation 
of Diseases, 9th Edition [ 18 ]. Obtaining the physical diagno-
sis requires a review of medical records or communication 
with the patients’ referring physician. While multiple ICD-
9- CM diagnoses may also be present (e.g., 722.81 post lami-
nectomy syndrome, lumbar, 723.1 cervicalgia), the physical 
diagnosis that is primary focus of treatment that day should 
be reported. While a direct referral from a physician is not 
necessary to utilize these codes, non-physician practitioners 
should not attempt to diagnose a patient’s medical condition 
without medical collaboration as that is outside the scope of 
practice. Table  8.2  provides a description of Axis I diagnoses 
codes that are typically used with these codes.

   With respect to goals of these codes, “The elements of a 
health and behavior assessment and intervention are designed 
to improve a patient’s health, ameliorate specifi c disease pro-
cesses, and improve overall well-being” [ 15 ]. Performance 
of an H&B  assessment  may include a health-focused clinical 
interview, behavioral observations, psychophysiological 
monitoring, use of health-oriented questionnaires, and 
assessment data interpretation. Elements of a H&B  interven-
tion  may include cognitive, behavioral, social, and psycho-
physiological procedures that are designed to improve the 
patient’s health, ameliorate specifi c disease-related prob-
lems, and improve overall well-being. A detailed description 
of these services is provided below in clinical vignettes. The 
patients with chronic pain who may benefi t from use of these 
codes include those with needs for monitoring adherence to 
medical treatment and medication regimens, overall adjust-
ment issues secondary to pain diagnosis, and those suffering 
from the physical and emotional discomfort of chronic pain. 
In addition, patients suffering from chronic pain with a need 
for training in adaptive coping behaviors (i.e., relaxation, 
biofeedback, pacing, problem solving), and/or reduction in 
potentially harmful or risk taking behaviors (including over-
medicating, excessive sedentary behavior, and social isola-
tion), would also be excellent candidates for treatment with 
these codes. Established illnesses that may benefi t from use 
of these codes include cancer, low back pain, neck pain, 
shoulder pain, postsurgical pain, post laminectomy syn-
drome, fi bromyalgia, phantom limb pain, and myofascial 
pain, to name a few. 

 Since 2006 almost all medicare-assisted contractors reim-
burse H&B codes. In addition, although many private carri-
ers also reimburse these codes, there are exceptions, so it is 
always recommended to check with the specifi c carriers in 
the state of practice. It is notable that Medicare, and most 
private carriers, does not reimburse for services provided 
without the patient present (CPT 96155), despite the fact that 
a fee has been established for this code. As a guideline, 
nationwide Medicare reimbursement rates, without geo-
graphic adjustments, are listed in Table  8.1 .  
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    Troubleshooting Issues 

  Psychiatric Comorbidity . Use of the H&B codes is not pre-
cluded in a patient with an existing mental health diagnosis. 
However, H&B treatment in a patient with comorbid psycho-
pathology must focus on the physical illness/disease that is 
present and the patients’ biopsychosocial adjustment to their 
disease/illness,  not  their needed mental health treatment. 
A general rule of thumb is that if you spend greater than 50 
% of time discussing concerns and offering treatment for 
physical illness, bill the H&B code. Conversely, if greater 
than 50 % of time is spent in counseling and providing sup-
port and techniques for treatment of mental illness, then the 
psychotherapy codes should be used, and the documentation 
should refl ect this. 

  Assessment . When using the H&B assessment or 
 reassessment codes (96150, 96151), a variety of health-ori-
ented questionnaires can be included along with a clinical 
interview. These can include traditional standardized psy-
chological measures, along with a variety of nonstandard-
ized checklists and physical and coping strategy measures. 
A few examples of nonstandardized measures specifi c to 
pain assessment are included in Table  8.3 , and standardized 
measures are listed in Table  8.4 . Note that this code does not 

include indirect, or non-face-to-face time, and as a result, 
measures used in this assessment are generally brief and 
focused and may include nonstandardized clinical checklists. 

   Table 8.2    Commonly used diagnoses for patients with pain   

 ICD-9-CM/ICD-10-CM diagnosis a   DSM-IV-TR diagnosis b   ICD-9-CM/ICD-10-CM diagnostic code 

 Pain disorder related to psych. factors/pain 
disorder with related psych. factors 

 Pain disorder with associated 
[psychological factors] and [medical 
condition] 
(code physical diagnosis on Axis III) 

 307.89/F45.42 

 Psychogenic pain/pain disorder exclusively 
related to psychological factors 

 Pain disorder associated with psychological 
factors 

 307.80/F45.41 

 Somatization disorder [Briquet’s disorder]  Somatization disorder  300.81/F45.0 
 Undifferentiated somatoform disorder  Undifferentiated somatoform disorder  300.82/F45.1 
 Other specifi ed psychophysiological malfunction/
somatoform autonomic dysfunction 

 306.8/F45.8 

 Unspecifi ed adjustment reaction  Adjustment disorder unspecifi ed  309.9/F43.20 
 Psychic factors associated with diseases classifi ed 
elsewhere/psychosomatic disorder, NOS 

 [specifi ed psychological factor] Affecting 
[indicate medical condition] 

 316.00F45.9 

 Other unknown and unspecifi ed causes 
of morbidity and mortality 

 Diagnosis deferred  799.90 

 Noncompliance with medical treatment  Personal history of noncompliance with 
treatment, presenting hazards to health 

 V15.81 

 DSM 5c: Proposed Complex Somatic Symptom Disorder will incorporate previous 
diagnoses of somatization disorder, undifferentiated somatoform disorder, 
hypochondriasis, pain disorder associated with both psychological factors and a general 
medical condition, pain disorder associated with psychological factors, and factitious 
disorder, and has no equivalent in the ICD-9 or ICD-10 

  DSM-IV-TR © 2000 American Psychiatric Association. All rights reserved 
 DSM 5 © 2010 American Psychiatric Association. All rights reserved 
  a Note: ICD-10-CM scheduled to become effective October 1, 2013 [44] 
  b Note: All DSM-IV-TR Dx use the equivalent ICD-9-CM Dx codes 
  c Note: DSM-IV-TR is current APA manual for psychiatric disorders. DSM 5 is currently in revision and expected to become effective in 2013  

   Table 8.3    Commonly used non- and partly standardized assessment 
tools   

 Assessment tool  Abbreviation 

 Beck Anxiety Inventory  BAI 
 Beck Depression Inventory – II  BDI-II 
 Brief Pain Inventory  BPI 
 Coping Strategies Questionnaire  CSQ 
 Current Opioid Misuse Measure  COMM 
 Chronic Pain Acceptance Questionnaire  CPAQ 
 McGill Pain Questionnaire  MPQ 
 Multidimensional Pain Inventory  MPI 
 Numerical Rating Scales  NRS 
 Opioid Risk Tool  ORT 
 Oswestry (Low Back Pain) Disability Questionnaire  ODQ 
 Pain Anxiety Symptoms Scale  PASS 
 Pain Catastrophizing Scale  PCS 
 Patient Health Questionnaires  PHQ 
 Screener and Opioid Assessment for Patients 
in Pain – Revised 

 SOAPP-R 

 Visual Analog Scales, Verbal Rating Scales  VAS, VRS 
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When more extensive testing (personality, psychopathology) 
is warranted, the psychological testing codes (96101–96103) 
should be employed.

     Group Therapy . H&B groups provide psychoeducation 
and social support as relating to physical health, health 
behaviors, and medical illness (e.g., distinguishing acute 
from chronic pain, explaining the pathophysiology of pain 
signal, teaching how to increase activity level despite pain), 
not mental health (e.g., management of depression, anxiety, 
trauma). H&B group therapy is reasonable in medical or 
psychological settings that already use group-based treat-
ments, including intensive outpatient pain management 
settings, multidisciplinary pain programs, medical or mental 
health- based offi ce-based settings, and hospital settings. 
H&B groups often have a cognitive behavioral component, 
instructing patients how to practice psychological coping 
skills for modulating chronic pain, improving quality of life 
despite pain, or for coping with functional limitations. This 
treatment is different than mental health groups (CPT 90853) 
that focus on mental illness and may use non-evidence-
based methods (e.g., process, support, or psychodynamic 
approaches). 

  Payor Issues . While H&B services are sorely needed 
in the fi eld of pain medicine, in practice, reimbursement 
problems can occur. In most insurance policies, mental 
health reimbursement has been “carved out” of the medical 
insurance contract and provided for under a separate con-
tract. This sometimes creates a problem when attempting to 
get H&B services authorized, as H&B services can violate 
contractual boundaries. The mental health insurer will say 
“We can’t reimburse you for this because [contractually] we 
can’t pay for medical diagnoses or medical CPT codes. You 
should call the medical insurer.” Similarly, the medical 
insurer will say “We can’t reimburse you for this because 
[contractually] we can’t reimburse psychologists. Call the 
mental health insurer.” If these problems occur, several 
resources are available to support and advocate for practitio-
ners and are listed in Table  8.4  and are also available online 
[ 19 ]. In practice, handling this issue sometimes entails edu-
cating the payors about these codes and their purpose and 
pointing out any discrepancy in their policy. In particular, it 
is ironic that while many payors now require psychological 
evaluations prior to spinal surgery, spinal cord stimulator 
implants, or inrathecal pump implants, these same payors 

may not have made arrangements to reimburse these evalua-
tions. When this type of diffi culty is encountered, it is often 
useful to begin by speaking with the payor’s provider rela-
tions representative and to inquire about gaining in-network 
status for providing health and behavior services or making 
other arrangements for reimbursement. In the case of some 
private payors, reimbursement of H&B services for psychol-
ogists must go through the mental health payor. Paradoxically, 
this will require the assignment of a DSM-IV-TR psychiatric 
diagnosis for a medical patient who may have no known psy-
chiatric condition. A method of addressing this matter sug-
gested by some payors is to assign a DSM-IV-TR diagnosis 
as follows: On Axis III, list the medical diagnosis and ICD-
9-CM code. On Axis I and II, list “DSM-IV 799.90 Diagnosis 
Deferred,” as the purpose of H&B services are neither to 
assess nor treat psychiatric disorders. Having this DSM-IV 
code on the forms, however, may facilitate the mental health 
payor’s ability to process the claim.   

    Clinical Vignettes 

    96150 Initial Evaluation 

 A 42-year-old male, military veteran, undergoing treatment 
for irritable bowel syndrome and fi bromyalgia pain is 
referred for biopsychosocial assessment of pain and psycho-
logical distress that developed after fi bromyalgia diagnosis. 
Reduced quality of life due to pain and inability to return to 
work are also noted. 

 A 56-year-old male who fell 200 ft off of an oil rig, sus-
tained injuries to both cervical and lumbar spine regions, and 
is status post two cervical spine surgeries and a lumbar dis-
cectomy. He is referred for persisting distress and refractory 
pain that has not optimally responded surgical and pharma-
cological interventions. The patient feels worthless and use-
less as he has never been unemployed before and strongly 
identifi es with his work. 

 A 16-year-old female is referred for chronic pelvic pain 
secondary to endometriosis and has dropped out of school 
due to constant pain and embarrassment over her condition. 
She has trouble tolerating short-acting opioid analgesics, and 
her family also has cultural discomfort with the use of pain 
medicines. 

    Table 8.4    Resources for psychologists   

 APA Practice Directorate: Phone number: 202-336-5889. For advocacy and support with claims denials of H&B codes by managed care 
companies 
 APA Practice Central:   www.apapractice.org     includes section on H&B coding, psychological testing, and practice tips. Look under the 
“Reimbursement” and “Billing and Coding” subsections 
 Health Psychology and Rehabilitation:   www.healthpsych.com     go to the “Practitioner’s Toolbox” for valuable strategies about “Resolving 
Issues with Medical Payors” 
 2006 Psychological Testing Codes Toolkit from the APA Practice Organization, available at http://www.apapractice.org/apo/toolkit.html# 
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    Procedure Description 
 Patients are assessed with either standardized tests or less 
formal clinical questionnaires, and a structured clinical 
interview, which includes both the patient and family 
members. The clinician assesses the impact of pain condi-
tion on activities of daily living, sleep, mood, and quality of 
life in the following ways. During the interview, medical, 
psychiatric, and substance abuse histories are assessed, and 
behavioral observations are made. Medical records are also 
reviewed, and the overall impressions are formulated into a 
case conceptualization and treatment plan that is made 
explicit in the documentation. When appropriate, patients 
are recommended for individual and/or group cognitive 
behavioral therapy services emphasizing non-pharmacolog-
ical coping skills, psychological adjustment to chronic pain 
and disability, and relaxation training or biofeedback for 
chronic pain.   

    96152 Individual Intervention 

 A 35-year-old female, diagnosed with ankle pain after a fall 
at work, is referred for assessment and follow-up treatment 
including coping strategies for chronic pain and assistance in 
return to work. Initial assessment included clinical interview, 
psychosocial assessment, and review of medical records. It 
was determined that the patient had signifi cant concerns 
about returning to work due to the possibility of re-injury, as 
well as confl icts with her employer over requested accom-
modations, and a concern about lax safety policies that led to 
her injury in the fi rst place. 

 A 68-year-old male who is status post 5 lumbar surger-
ies, most recently a fusion of L5 to S1, is seen for 8 months 
of cognitive behavioral therapy focusing on his distress at 
his inability to perform daily activity including yard work 
and manual tasks related to the maintenance of his 75-acre 
farm. Initial assessment via clinical interview, test results, 
and corroboration from medical providers revealed him as 
resistant to taking any form of pain medication and to have 
continual problems in pacing and accepting his pain 
diagnosis. 

    Procedure Description 
 Patients are provided weekly or bimonthly cognitive behav-
ioral therapy, relaxation response training, and cognitive 
restructuring focused on teaching abilities to self-manage 
pain. Patients are taught how to adjust activity level, take 
medications correctly, and address psychological maladjust-
ment (anger, denial) regarding injuries. Patients are given 
knowledge about their disease process and educated about 
which factors assist and limit their recovery. Weekly assess-
ments demonstrate progress in treatment and individualized 
therapy goals.   

    96153 Group Intervention 

 A psychologist runs an 8-week outpatient H&B pain man-
agement group that meets twice a week for 90 min. The psy-
chologist uses a treatment manual [ 20 ] to design a cognitive 
behavioral intervention for 8–10 chronic patients with 
chronic pain who are referred by their physicians for learn-
ing problem solving and self-management strategies for 
adapting to their chronic pain conditions. The psychologist 
treats a variety of pain syndromes in the group including low 
back, neck, and leg pain. 

 A psychologist runs a 12-week outpatient H&B treatment 
group for 60 min once weekly for patients with chronic pain 
secondary to fi bromyalgia. The group consists of four to 
eight female patients referred by a rheumatologist who 
observed that many of her female patients were suffering 
with a variety of behavioral and psychological issues includ-
ing sleep disturbance, depression secondary to pain and dis-
ability, poor pacing, and chronic tension which appeared to 
worsen the patients underlying pathology. Topics include 
activity scheduling, cognitive restructuring, relaxation train-
ing, and cognitive behavioral therapy for insomnia. 

 A psychologist runs a six-session medication compliance 
group for patients with chronic pain being maintained on 
chronic opioid therapy. A board-certifi ed pain physician who 
offers long-term medication management for patients with 
chronic pain and requires the group as part of his opioid 
treatment agreement. The group meets once weekly for 6 
weeks for 60 min. Topics include explaining risks and side 
effects of medications, medical adherence principles, moti-
vational enhancement strategies, and discussing the concepts 
of addiction, tolerance, withdrawal, and physical depen-
dence. Strategies for safeguarding medications and how to 
report and manage side effects are also discussed. 

 A psychologist runs a biweekly 12-session smoking ces-
sation group for patients with chronic pain who are being 
considered for chronic opioid therapy. Internal medicine and 
pain medicine specialists in a hospital-based setting provide 
referrals. Based on evidence that nicotine use in this popula-
tion is correlated with greater presence of aberrant opioid 
behaviors, the physician group requires abstinence from 
nicotine prior to initiating pharmacotherapy. The group 
occurs once weekly for 8 weeks, 60 min per session, and 
topic includes identifying smoking triggers, how to develop 
a quitting plan, and preventing relapse. Referring physicians 
also collaborate in prescribing nicotine replacement thera-
pies and/or pharmacotherapies for smoking cessation. 

    Procedure Description 
 For each group, the rationale for the group is fully explained 
in the documentation. Each group includes psychoeducation, 
cognitive behavioral components, and social support ele-
ments. Patients are given outcome assessments prior to, 
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during, and at the termination of the group, and these are 
recorded in the patients’ therapy notes. Behavioral observa-
tions are made of the patients, their responses to the treat-
ments, and their completion of assignments and behavioral 
tasks. Topics covered at each session and the progress of 
each patient are recorded and individualized.   

    96151 Reassessment 

 A 52-year-old male, a former commercial builder who fell 
off a roof, received 8 months of cognitive behavioral (96152) 
therapy and made signifi cant gains in treatment. He recently 
reinjured his low back while vacationing with his son. His 
pain increased, and he began to regress, exhibiting unsanc-
tioned dose escalations of his Lortab. He admits he became 
very anxious when realizing his physical limitations outside 
of work and states, “I wasn’t going to just give into the pain.” 
He is referred for reevaluation of psychosocial adjustment 
and coping skills training. 

 A 25-year-old female nurse who sustained a crush injury 
to her right upper extremity as a result of a mounted televi-
sion falling on her while at work is being treated as an 
 individual in an outpatient mental health setting. She is reas-
sessed after 6 months of treatment, as she is not progressing 
as expected. Additionally, FCE results indicate she has sig-
nifi cant upper extremity impairment and may not be able to 
return work in her former capacity. She has signifi cant cata-
strophizing and is developing psychosocial distress at the 
prospect of not returning to work, as she is a single mother. 

    Procedure Description 
 Initial assessment measures are reviewed on both patients. 
Additional tests are administered based on the patients’ reac-
tions to new stressors. Patient’s psychological status, medi-
cal compliance, use of cognitive behavioral strategies, 
relaxation and meditation practices are assessed. Current 
functioning is compared to initial evaluation and last out-
come measurement. The need for further treatment is evalu-
ated and supported.   

    96154 Family with Patient Present 

 A 21-year-old male who was run over by a commercial fork-
lift. He sustained signifi cant and debilitating injuries to right 
lower extremity and is status post nine leg surgeries. Although 
his limb was preserved, the patient was having signifi cant 
diffi culty adjusting to his injury. His mother encourages his 
passivity, bringing him everything he needs, and even bath-
ing and clothing him, activities his physical therapist states 
he can do on his own with adaptations which were ordered 
for the home (rails and supports). The mother reported feel-

ing extreme sympathy for son. The father and older sister 
have become resentful of patient and mother, stating that 
they feel “ignored” and “unimportant.” At the same time, the 
mother feels unsupported by family members and appears to 
increase her focus on son in response to reactions from hus-
band and daughter. The sister and the patient frequently fi ght, 
with the sister calling him a “baby,” and the patient feeling 
shamed by his sisters’ judgments and experiencing self-pity 
stating, “No one will ever marry me.” 

    Procedure Description 
 A family systems approach is sometimes utilized to treat the 
multiple interactions of the patient’s pain problem with the 
family of origin. For example, a mother could be taught 
which activities require the most assistance and how to emo-
tionally support her son without catering to his every whim. 
At the same time, her son could be encouraged to develop 
physical as well as emotional independence from his mother, 
which is something that he wants, but does not know how to 
implement. The son’s recreational activity is also increased 
including church attendance and community involvement. 
During treatment, the sister and father’s feelings of resent-
ment and frustration are openly aired and cognitive 
 restructuring and behavioral assignments are used to assist 
family members in developing new relationships with each 
other. Communication skills and assertiveness techniques 
are also emphasized which reduce confl icts at home.   

    96155 Family Without Patient Present 

 A 49-year-old female diagnosed with metastatic breast cancer 
is being aggressively treated with both pharmacotherapy and 
radiation therapy status post right-sided mastectomy. The 
patient is referred for treatment by her oncologist for pain 
management via behavioral methods including biofeedback 
and imagery, as well as impact of disease on her quality of life, 
physical image, and family of two teenage sons and husband. 

    Procedure Description 
 The patient’s husband and sons are enrolled in treatment as 
the patient has trouble attending psychologist appointments 
due to the distance that she lives from the treatment facility 
and the severity of her pain. The husband works approxi-
mately 1 mile from treatment facility and is able to come for 
therapy in the mornings prior to his workday, while the sons 
attend as they are able. In treatment, the family members are 
taught relaxation, communication strategies, emotional sup-
port, and cognitive restructuring techniques to assist the 
patient in managing her pain at home. This allows family 
members to become active agents in the treatment of their 
mother’s problem, as previously they felt marginalized and 
helpless as they watched their mother suffer.    
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    Psychological Assessment 

 In pain medicine, the purposes of psychological assessment 
include (1) assessing the patient for presence of psychopa-
thology, (2) as a supplement to determining surgical readi-
ness (which may also be required by the insurance carrier), 
and (3) for assessing potential substance abuse, including 
any aberrant behaviors or personality variables associated 
with increased risk of medication misuse. 

 The prevalence of psychopathology in patients with 
chronic pain is well recognized [ 7 ,  8 ,  21 ]. In one study, 77 % 
of patients with chronic pain met lifetime diagnostic criteria 
for at least one Axis I diagnosis, and 59 % demonstrated cur-
rent symptoms [ 22 ]. The most common diagnoses preceding 
chronic low back pain were major depression (54 %), sub-
stance abuse (94 %), and anxiety disorders (95 %). Beyond 
affective disturbances, at least one personality disorder was 
present in 51 % of the patients [ 22 ]. Other studies show that 
anxiety decreases pain thresholds and tolerances [ 23 ], 
depression is linked to poor treatment outcome with 
 traditional medical approaches [ 24 ], and anxiety and 
 depression are associated with magnifi cation of medical 
symptoms [ 25 ]. In general, psychopathology increases pain 
intensity and disability, contributing to a negative cycle, 
where functional limitations are perpetuated [ 26 ]. As a result, 
it is not surprising that unrecognized and untreated psycho-
pathology can interfere with successful rehabilitation [ 27 ]. 

 The concept of psychological testing for use in assisting 
medical decision-making is not new. Psychological selection 
has been used in several arenas for assessing surgical appro-
priateness and readiness, including for spinal cord stimula-
tion [ 9 ], bariatric surgery [ 28 ,  29 ], spine surgery [ 9 ,  30 ], 
heart surgery [ 31 ,  32 ], and intrathecal pump placement [ 33 ]. 
Overall, results suggest that attitudinal (e.g., expectations) 
and mood factors (e.g., depression, anxiety) are strongly pre-
dictive of surgical outcome, including need for anesthesia, 
length of hospital stay, functional recovery, and patient rat-
ings of recovery [ 34 ]. Recently, Wasan and colleagues uti-
lized psychological assessment to identify outcome for 
medial branch nerve blocks [ 35 ]. They found that the pres-
ence of psychiatric comorbidity, in particular high levels of 
depression and anxiety, predicted diminished pain relief 
from steroid injection at 1-month follow-up. 

 In addition, the use of psychological assessment is part of 
an emerging application of patient selection methodology 
that is helpful in identifying patients most appropriate for 
opioid use. Several guidelines have recognized that a com-
prehensive opioid screening requires assessment of sub-
stance abuse, addiction potential, psychopathology, and 
medical compliance [ 35 – 38 ]. In practice, this is achieved via 
a multifaceted approach that includes psychological testing, 
as part of a “universal precautions” approach to risk assess-

ment [ 39 ,  40 ]. In summary, there is a strong rationale for the 
use of psychological testing to pain medicine, and physicians 
are encouraged to use experienced assessment practitioners 
to supplement their chronic pain treatments in this way. 

 Although either a clinical psychologist or a physician can 
bill psychological testing codes and perform supervision for 
these types of tests, psychologists generally have the greatest 
expertise in the area. Clinical psychologists must indicate 
who ordered the testing on the bill for services, however. 
Some other non-physician practitioners are also allowed to 
conduct these tests, including nurse practitioners, clinical 
nurse specialists, and physician assistants, but doing so must 
be consistent with their training and experiences and within 
their scope of practice as defi ned in their state. For example, 
nurse practitioners and specialists offering this service typi-
cally must do so in collaboration with a physician. 

 The CPT codes for psychological assessment include 
90801 (diagnostic interview) and three codes for psychologi-
cal testing (see Table  8.5 ). CPT 96101 was revised in 2008 to 
distinguish the actual services of the psychologist or the phy-
sician (interview, report writing, integration) from those per-
formed by technicians (96102) or computers (96103 for 
unassisted computer administration and scoring). In theory, 
all of these codes can be used in various combinations for an 
evaluation. In practice, however, some private payors and 
policies have idiosyncratic rules, including ones that may 
redefi ne CPT codes and how they are used. For example, the 
policy of some payors dictates that while they will preautho-
rize multiple hours of testing during an evaluation, their sys-
tem does not allow reimbursement of more than one 
psychological service on any given day. This policy requires 
the clinician to bill all hours under a single CPT code, such 
as 96101. Another area of variance is that the defi nition of 
“technician” varies under differing states and coverage poli-
cies and should be investigated prior to billing these codes. 
Types of psychological tests that pertain to psychologi-
cal evaluations for pain medicine that commonly meet 
the standards of utilization review are listed in Table  8.6 . 
When submitting psychological testing claims for payment, 
physicians, psychologists, and non-physician practitioners 

   Table 8.5    Psychological testing codes and use   

 96101  Psychological testing, per hour, and interpretation and 
reporting, per hour, by a qualifi ed professional (clinical 
or independent psychologist, physician, nurse, clinical 
nurse specialist, or physician assistant) 

 96102  Psychological testing per hour by a technician, with per 
hour interpretation and reporting by a qualifi ed 
professional (psychologist of physician) 

 96103  Psychological testing per unit by a computer, with 
interpretation and reporting by a psychologist or 
physician. Can only be billed once no matter how 
many instruments are administered 
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must use both the CPT codes utilized reporting the health-
care practitioner service(s) and the DSM-IV-TR/ICD-9-CM 
diagnosis codes for documenting the suspected or diagnosed 
mental illness condition. In addition, the medical necessity 
of these tests must be established (see Documentation  section 
for meeting these criteria). The ICD-9-CM diagnosis code 
ranges that can be used to support psychological testing 
codes and medical necessity include 290.0–299.80 (demen-
tias through pervasive developmental disorders), 300.00–319 
(anxiety, dissociative, and somatoform disorders through 
unspecifi ed mental retardation), and 347.00–347.01 (narco-
lepsy and aphasia through aphonia).

    The CPT codes of 96101 and 96102 are based on 1-h 
units of service. In practice, though, the actual amount of 
time spent providing the service will vary and will need to be 
rounded off. The accepted means of rounding the time for 
these codes for some payors is as follows: If the actual time 
spent providing the service is 31–90 min, 1 h is charged. 
Similarly, if the actual time spent providing the service is 
91–150 min, 2 h are charged. Since under these rules, the 
reimbursement for 31 min of time is the same as for 90 min, 
clinicians need to be mindful of the fi nancial impact of 
rounding rules. Sometimes, though, a brief psychological 
assessment may take less than 31 min. Is this case, the 
 modifi er “-52” can be appended to the code (e.g., 96101–52). 
This modifi er indicates a reduced service and thus allows 
for billing for the use of brief measures when less than 
31 min is spent. This practice can make it possible to get 
reimbursed for the use of brief psychological tests, and this 
is especially useful in medical offi ces where patients are seen 
at a fast pace.  

    Case Vignettes 

 A patient is referred to a psychologist for a presurgical spinal 
cord stimulator evaluation. The patient cannot tolerate oral 
medication and severe neuropathic pain in left lower extrem-
ity. The psychologist spends 60 min in face-to-face contact 

with the patient, taking a psychological and medical history, 
a substance use history, and assessing motivation and under-
standing of procedure. In addition, 135 min is spent review-
ing medical records, report writing, and integration. The 
MMPI-2-RF and the BHI 2 tests are administered via com-
puter and scored on the computer. Billing: 90801 is billed for 
the interview, 1 unit of 96103–59 computer administration is 
billed for the testing [note that Medicare and others may 
require the modifi er “-59” to be appended to this procedure 
code when it is used on the same day as 96101 to indicate 
that it is a separate service], and 2 units of 96101 are billed 
of psychologist time to write the report that integrates the test 
results with the interview and the medical records. 

 A physician is considering a patient for an intrathecal 
pump placement. The patient has exhausted all conservative 
treatments. The patient is administered a MMPI-2-RF via 
paper and pencil, unattended, for 2 h. The results are scored 
via computer, entered by a nurse. The report is given to the 
physician, who interprets profi le, discusses the results with 
the patient, and determines that the patient is appropriate for 
the procedure, given test results and the patients history, 
which is well known to the provider. Under this scenario, no 
units could be billed. As no report is generated and no inte-
gration of results occurs, 96101 cannot be billed. As the 
computer is only used for scoring and not for administra-
tion, 96103 cannot be billed either. Consideration of addi-
tional data, however, and additional time spent with the 
patient may allow the MD to bill for a more extensive E/M 
service. 

 A patient is being considered for chronic opioid therapy. 
She evidences aberrant behavior in the form of recent 
unsanctioned dose escalations. The patient is referred to a 
psychologist for assessment of risk for medication misuse. 
The MBMD, PAI, and SOAPP-R are administered via paper, 
for 3 h, while a technician observes patient and is available to 
assist the patient as needed. The technician scores the mea-
sures and presents to psychologist. The psychologist inter-
views patient for 90 min and spends 2 h in report writing, 
integration, and consultation with the referring provider 
about patient behavior. Billing: 90801 is billed for a 75 min 
interview, 96101 is billed for 2 h of testing of psychologist 
time (2 units), and 96102 is billed for 3 h of technician time 
(3 units). 

 A patient being treated for fi bromyalgia has not responded 
as expected to treatment and cries frequently during the 
interview. The physician suspects depression and uses a 
computer-administered BBHI 2 to assess the patient. Since 
the patient is a delayed recoverer (which could suggest a 
DSM-IV pain disorder) and also exhibits signs of depres-
sion, there are two separate justifi cations for ordering a psy-
chological test. The physician bills for 96103 computerized 
test administration in addition to the E&M code.  

   Table 8.6    Commonly used standardized psychological tests used 
for pain assessment   

 Assessment tool  Abbreviation 

 Battery Health Improvement-2  BHI2™ 
 Brief Battery for Health Improvement  BBHI2™ 
 Millon Behavioral Medicine Diagnostic  MBMD™ 
 Minnesota Multiphasic Personality Inventory-2  MMPI-2™ 
 Minnesota Multiphasic Personality Inventory-2 
Revised Form 

 MMPI-2-RF™ 

 Millon Multiaxial Clinical Inventory-III  MCMI-III™ 
 Pain Patient Profi le  P3® 
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    Documentation 

 The importance of proper documentation cannot be overem-
phasized. Documentation substantiates the services being 
billed, quantifi es the payment being billed, and may be 
requested by the carrier in many cases. In the case of H&B 
codes, documentation should include stating the medical neces-
sity of services, outlining a plan of care and its specifi c ele-
ments, monitoring progress in treatment, and documenting the 
outcome of services provided. For psychological testing, the 
need for testing should be provided (e.g., suspicion of depres-
sion, anxiety, addictive behavior), test results should be sum-
marized, and recommendation for treatment should be made. 
For all codes used, it is important that the general structure of 
each clinical contact should include a discussion of the ratio-
nale for service, the primary diagnosis being treated, the 
intervention provided, the overall plan of care, and either the 
start and end times or duration of visit (Tables  8.7  and  8.8 ).

        Medical Necessity 

 In many cases, establishing medical necessity is required. 
CMS defi nes medical necessity as “always based on the 
patient’s condition. When documenting medical necessity, 
identify the skilled service and the reason this skilled service is 
necessary for the benefi ciary in objective terms.” Services are 
medically necessary if they are (a) proper and needed for diag-
nosis and treatment of a medical condition; (b) furnished for 
the purpose of diagnosis, direct care, and treatment of a medi-
cal condition; (c) meet good clinical practice standards; and 
(d) are not primarily for the convenience of the patient [ 41 ]. 

 If medical necessity is not established, claims for services 
will be denied. Further, if Medicare or another payor deter-
mines that services were medically unnecessary after pay-
ment has already been made, it will be treated as an 
overpayment and the payer will insist that the money be 
refunded, typically with interest. Additionally, if a provider 
routinely demonstrates a pattern of delivering services that 
are not medically necessary, the  provider may face monetary 
penalties,  exclusion from insurance programs, and even 
criminal prosecution.  

    Notes Versus Records 

 When documenting health and behavior interventions, prac-
titioners must decide whether they wish to keep additional 
psychotherapy notes. Under the Privacy Rule of the Health 
Insurance Portability and Accountability Act (HIPAA), 
behavioral therapy and psychotherapy notes have special sta-
tus, while psychotherapy records do not.  Psychotherapy 
notes  means “notes recorded (in any medium) by a health 
care provider who is a mental health professional document-
ing or analyzing the contents of conversation during a private 
counseling session or a group, joint, or family counseling 
session” and that are separated from the rest of the individu-
al’s medical record. “Such notes are to be used only by the 
therapist who wrote them, maintained separately from the 
medical record, and not involved in the documentation neces-
sary for health care treatment, payment, or operations” [ 42 ]. 

  Psychotherapy notes  “exclude medication prescription 
and monitoring, counseling session start and stop times, the 
modalities and frequencies of treatment furnished, results of 
clinical tests, and any summary of the following items: diag-
nosis, functional status, the treatment plan, symptoms, prog-
nosis, and progress” to date. These elements are referred to 
as psychotherapy records (see Table  8.7 ) [ 43 ]. HIPAA sin-
gles out behavioral therapy notes for special handling and 
leaves all other types of psychotherapy records to be handled 
the same as all other protected health information (PHI). If a 
provider chooses to also keep psychotherapy notes, these 
must be kept separate from the rest of patients’ medical 

    Table 8.7    Health and behavior documentation guidelines   

 Session start 
and end time 

 Behavioral factors affecting physiological function 

 Estimated # 
of sessions 

 Emotional factors affecting physiological function 

 Presence of 
physical 
illness 

 Cognitive factors affecting physiological function 

 Psychological 
factor/status 

 Social factors affecting physiological function 

 Measurement 
of goals 

 Treatment, prevention, and management of 
physical health problem or disability 

   Table 8.8    Psychological testing guidelines   

 Where testing and interview 
(if applicable) occurred 

 Patient has symptoms consistent 
with mental illness 

 Test administrator  Interpretation of test(s): if by 
computer, add summary of test 
administrator 

 Face-to-face time spent 
administering, interpreting, 
and reporting test results 

 Summarize results including: 

 Time spent incorporating 
test results, clinical 
interpretation, and writing 
report 

 1. Treatment, including how test 
results affect the prescribed 
treatment 

 Appropriate test(s) selected 
and how tests scored 

 2. Follow-up/administration of test 
to measure effi cacy of procedure 

 Medical necessity of test(s) 
described (supported 
through documented 
diagnosis) 

 3. Outcomes/measurement 
 4. Any recommendation for further 

testing 

 Documentation of physical 
condition(s) 
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records, which can make patients feel more secure about 
their privacy. Note that even though H&B treatment may not 
be psychotherapy from the clinical perspective, notes gener-
ated from H&B services can still be classifi ed as psycho-
therapy notes as defi ned by HIPAA.  

    Conclusion 

 This chapter reviews the use of two groups of psychological 
treatment codes, H&B and psychological testing, as they 
pertain to pain medicine. Assessments and interventions that 
these codes support are reviewed, and case discussions are 
provided. Psychologists can offer a valuable service to medi-
cal providers. Although it is doubtful that anyone goes into 
the fi eld of medicine with hopes of mastering the CPT, doing 
so is a practical necessity, without which services cannot be 
reimbursed. When the complexities of billing and coding for 
psychological services are mastered, the rendering of mental 
health care is able to become an economically sustainable 
and integral aspect of pain treatment.     
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            Introduction 

 Hypnosis, begun as a therapeutic discipline in the eighteenth 
century, was the fi rst Western conception of psychotherapy 
[ 1 ]. It is a powerful analgesic, and there is compelling  clinical 
documentation of its effectiveness as far back as the mid- 
nineteenth century. The British surgeon James Esdaile 
reported that 80 % of subjects obtained anesthesia with hyp-
nosis during major surgical procedures such as amputations 
[ 2 ]. Hypnosis has been proven effective in treating pain and 
anxiety in the medical setting using randomized prospective 
trial methodology among both adults [ 3 ] and children [ 4 ]. 
Hypnosis is a state of highly focused attention coupled with 

a suspension of peripheral awareness [ 5 ,  6 ]. This ability to 
attend intensely while reducing awareness of context allows 
one to alter the associational network linking perception and 
cognition. The hypnotic narrowing of the focus of attention 
[ 7 ] is analogous to looking through a telephoto lens rather 
than a wide-angle lens – one is aware of content more than 
context. This can also facilitate reduced awareness of 
unwanted stimuli, such as pain, or of problematic cognitions, 
such as depressive hopelessness, that can amplify pain [ 5 ,  8 ]. 
Such a mental state enhances openness to input from oth-
ers – often called suggestibility – and can increase receptiv-
ity to therapeutic instruction. Yet despite much clinical and 
neurobiological evidence, hypnosis is rarely used as an anal-
gesic for adults or children.  

    Background or History That Makes 
This Chapter Signifi cant 

 Pain can be either exacerbated or diminished by the emo-
tional, cognitive, and social environment that surrounds it. 
As Fig.  9.1  illustrates, pain signals can be modulated from 
the top down as well as the bottom up. When Melzack and 
Wall [ 9 ,  10 ] promulgated their “gate control” theory of pain, 
antedating the discovery of endogenous opiate receptors in 
the spinal cord and periaqueductal gray, they emphasized 
bottom-up modulation of pain signals. Yet they had noticed 
that in Pavlov’s original experiments, dogs seemed to habitu-
ate to constant pain, implying a top-down pain modulation 
system as well. Cortical signals can amplify or inhibit pain 
input. Indeed, pain usually occurs within the context of sub-
jective distress that is associated with a major medical illness 
or physical trauma. Thus, the “pain experience” represents a 
combination of both tissue damage and the emotional reac-
tion to it. In fact, the intensity of pain is directly associated 
with its meaning, as Beecher showed when comparing opi-
ate levels required to control post-injury pain on the 
Anzio Beachhead (very low levels) and among less seri-
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•     Hypnosis is a state of highly focused attention, cou-
pled with dissociation of peripheral awareness and 
heightened response to suggestion.  

•   Hypnotizability is a stable trait – most children and 
about two-thirds of the adult population are hypnotiz-
able. Hypnosis can help people establish control over 
both acute and chronic pain.  

•   Hypnosis reduces pain perception in parts of the brain 
that affect both sensation and suffering.  

•   Hypnotic analgesia involves sensory transformation 
via change in perception of the nature of the pain (tem-
perature, etc.) sensory accommodation, inducing phys-
ical relaxation rather than fi ghting the pain.  

•   Patients can be taught self-hypnosis and learn to man-
age pain on their own.    
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ously injured civilian trauma casualties (high levels) [ 11 ]. 
Those cancer patients who believe the pain represents a 
worsening of their disease experience more pain [ 12 ]. 
Indeed, the meaning of the pain and associated anxiety and 
depression accounts for more variance in pain than site of 
metastasis. Pain is often intensifi ed by the helplessness that 
accompanies it. Many chronic pain patients acknowledge 
that they could live with their discomfort if they could just 
keep it within certain boundaries. The combination of pain 
and its perceived uncontrollability serves to amplify it. The 
desire for control is a critical component of pain manage-
ment. Hypnosis provides an excellent opportunity for many 
to modulate or even eliminate pain.  

 While there is a common misperception that hypnosis pri-
marily involves relinquishing control and constitutes mind-
less submission to suggestion, hypnosis is actually a normally 
occurring state of highly focused attention, with a relative 
diminution in peripheral awareness [ 4 – 6 ]. Being hypnotized 
is akin to being so caught up in a good movie, play, or novel 
that one loses awareness of surroundings and enters the 
imagined world, a state termed “absorption” [ 7 ]. Indeed, 
people who have such states spontaneously are more likely 
to be highly hypnotizable on formal testing, indicating that 
native hypnotic ability is mobilized spontaneously in the ser-
vice of intense engagement in a variety of activities [ 8 ]. 
Although the suspension of disbelief involved in such 
absorption may make hypnotized people appear more sug-
gestible, that is, responsive to the instructions of the person 
inducing hypnosis, in fact all hypnosis is self-hypnosis, a 

means of focusing attention, whether self-induced or sug-
gested by someone else. Thus, the very state that would 
appear to engender loss of control can be utilized quite effec-
tively to enhance control, especially over unwanted sensa-
tions such as pain, which can be placed at the periphery of 
awareness, altered, or even eliminated. 

 Pain is the ultimate psychosomatic phenomenon. It is 
composed of both a somatic signal that something is wrong 
with the body and interpretation of the meaning of that signal 
involving attentional, cognitive, affective, and social factors. 
Many athletes and soldiers sustain serious injuries in the heat 
of sport or combat and are unaware of the injury until some-
one points out bleeding or swelling. On the other hand, oth-
ers with comparatively minor physical damage report being 
totally overcome with pain. A single parent with a sarcoma 
complained of severe unremitting pain as well as concern 
about her failure to discuss her terminal prognosis with her 
adolescent son. When an appropriate meeting was arranged 
to plan for his future and discuss her prognosis with him, the 
pain resolved [ 11 ]. 

 Indeed, anxiety and depression are often associated with 
pain [ 13 – 15 ]. Depression is the most frequently reported psy-
chiatric diagnosis among chronic pain patients. Reports of 
depression among chronic pain populations range from 10 to 
87 % [ 16 ]. Patients with two or more pain conditions have 
been found to be at elevated risk for major depression, whereas 
those patients with only one pain condition did not show such 
an elevated rate of mood disorder in a large sample of health 
maintenance organization (HMO) patients. The relative sever-

  Fig. 9.1    Pain processing        
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ity of the depression observed in chronic pain patients was 
illustrated by Katon and Sullivan [ 17 ] who showed that 32 % 
of a sample of 37 pain patients met criteria for major depres-
sion and 43 % had a past episode of major depression. 

 Anxiety is especially common among those with acute 
pain. Like depression, it may be an appropriate response to 
serious trauma through injury or illness. Pain may serve a 
signal function or be part of an anxious preoccupation, as in 
the case of the woman with the sarcoma cited above. 
Similarly, anxiety and pain may reinforce one another, pro-
ducing a snowball effect of escalating and mutually reinforc-
ing central and peripheral symptoms.  

    Scientifi c Foundation of This Topic 
to Pain Care 

 There is considerable evidence that hypnosis affects clini-
cally important aspects of somatic functioning. The oldest 
and best established effect is on pain, dating back to the pio-
neering work of Esdaile [ 2 ]. This fi nding has been replicated 
in numerous studies [ 3 ,  12 – 15 ,  18 – 23 ]. We conducted a ran-
domized controlled clinical trial among 241 patients under-
going invasive radiological procedures and demonstrated 
that, compared to either routine care or structured attention, 
hypnosis produced signifi cant reductions in pain, anxiety, 
complications, and procedure time while requiring only half 
of the total analgesic medication (Fig.  9.2a , b) [ 3 ].  

 Hypnosis in combination with group therapeutic support 
has been proven highly effective in reducing chronic pain as 
well. In two randomized clinical trials involving women with 
metastatic breast cancer, this treatment resulted in a signifi -
cant reduction in pain over a 1-year period while patients 
were on the same and low amounts of analgesic medication 
(Fig.  9.3 ) [ 16 ,  24 ].  

    Neuroimaging and Hypnosis 

 Hypnotic analgesia results in reduced amplitude of the 
somatosensory event-related potential, including early 
(p100) as well as later (p200 and p300) components [ 17 ]. 
There is evidence from other laboratories that hypnotic anal-
gesia involves both sensory and affective aspects of pain and 
that changes in the wording of hypnotic instructions alter 
parts of the brain involved in hypnotic analgesia, from 
reduced perception (somatosensory cortex) to reduced con-
cern with the pain (anterior cingulate cortex) [ 25 – 27 ]. Many 
studies have demonstrated that hypnotic alteration of percep-
tion changes perceptual processing in the brain. Changing 
the wording of a pain-directed hypnotic instruction from 
“you will feel cool, tingling numbness more than pain” to 
“the pain will not bother you” shifts activation from the 

somatosensory cortex to the dACC [ 25 ,  27 ]. Similarly, in a 
PET study, hypnotic suggestion to add or subtract color was 
shown to alter blood fl ow in color processing regions of the 
brain in comparable directions [ 28 ]. Hypnotized subjects 
were asked to see a grayscale pattern in color; under hypno-
sis, color areas in the ventral visual processing stream were 
activated, whether they were shown colors or the grayscale 
stimulus. Believing was seeing. Raij et al. found that DLPFC, 
dACC, and frontoinsular activation correlated with the 
degree of pain experienced under hypnotic suggestion [ 29 ]. 
Using PET, Faymonville implicated many regions including 
the dACC and DLPFC in hypnosis and hypnotic reduction in 
pain perception [ 30 ]. 
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 Several studies have tested the idea that endogenous opi-
ates account for hypnotic analgesia. But, with one partial 
exception [ 31 ], studies with both volunteers [ 32 ] and patients 
in chronic pain [ 33 ] have shown that hypnotic analgesia is 
not blocked and reversed by a substantial dose of naloxone, 
an opiate receptor blocker, given in double-blind, crossover 
fashion. Therefore, the cortical attention deployment mecha-
nism is at the moment the most plausible explanation for 
hypnotic reduction of pain.   

    Clinical Examples and Usefulness in Clinical 
Practice 

    Utilizing Hypnosis 

 It is wise to commence pain treatment utilizing hypnosis with 
two types of measurement: of pain and of hypnotizability. 
Patients can reliably report their pain experience on a 0–10 
analog scale, and this provides a benchmark for assessing the 
subsequent effectiveness of various hypnotic techniques. 

 The term “hypnotizability” refers to the individual’s 
degree of responsiveness to suggestion during hypnosis [ 34 ]. 
Hypnotizability is a highly stable and measurable trait [ 5 ]. In 
one study, hypnotizability was found to have a 0.7 test-retest 
correlation over a 25-year interval, making it a more stable 
trait than IQ over such a long period of time [ 34 ]. The trait of 
hypnotizability is a crucial moderating variable in pain treat-
ment response, both that involving hypnosis directly [ 35 ] 
and in augmenting placebo response [ 36 ]. Although not all 
patients are suffi ciently hypnotizable to benefi t from these 
techniques, two out of three adults are at least somewhat 
hypnotizable [ 4 ], and it has been estimated that hypnotic 

capacity is correlated at a 0.5 level with effectiveness in med-
ical pain reduction [ 37 ]. Furthermore, clinically effective 
hypnotic analgesia is not confi ned to those with high hypno-
tizability [ 25 ]. 

 One especially useful way of introducing hypnosis into 
the therapy is through the use of a clinical hypnotizability 
scale, such as the Hypnotic Induction Profi le [ 5 ] or the 
Stanford Hypnotic Clinical Scale [ 38 ]. This form of initial 
hypnotic induction has several advantages:
    1.    It provides useful information about the patient’s degree of 

hypnotizability. About one in four adults are not hypnotiz-
able, and one in ten is extremely responsive [ 5 ]. Patients’ 
performance on a hypnotizability test provides either a tan-
gible demonstration of their hypnotic ability, which is a 
good starting point for therapy and is often surprising to 
patients, or it demonstrates that hypnosis is unlikely to be 
useful, in which case other techniques can be employed. 
Thus, the hypnotic induction can be turned into a rational 
deduction about the patient’s resources for change [ 37 ].   

   2.    The atmosphere of testing enhances the treatment alliance 
and defuses anxieties about loss of control. The thera-
pist’s responsibility is to provide a clinically appropriate 
setting and give instructions for the systematic explora-
tion of the patient’s hypnotic capacity. This is not a power 
struggle in which the therapist tries to “get the patient into 
a trance” and the patient succumbs or resists. The thera-
pist is interested in fi nding out the results of the test, not 
in proving how successful he or she is at hypnotizing a 
patient. Thus, the atmosphere becomes something of a 
Socratic dialogue, in which both discover what the patient 
already “knows” (hypnotic capacity) but about which 
there may be little conscious awareness or prior experi-
ence. The hypnotic test can be used as a means of provid-
ing a sense of physical comfort and safety that is 
dissociated from the pain experience itself, demonstrating 
to the patient in a neutral way their ability to alter percep-
tion and motor function. It is also useful to teach patients 
from the beginning to enter the state of hypnosis as a state 
of self-hypnosis so that they feel in control of the transi-
tion to this altered mental state. The instructions can be 
simple: “All hypnosis is really self-hypnosis.” Now that 
we have demonstrated that you have a good capacity to 
use hypnosis, let me show you how to use it to work on a 
problem. While there are many ways to enter a state of 
self-hypnosis, one simple means is to count from one to 
three. On “one,” do one thing: look up. On “two,” do two 
things: slowly close your eyes, and take a deep breath. On 
“three,” do three things: let the breath out, let your eyes 
relax but keep them closed, and let your body fl oat. Then, 
let one hand or the other fl oat up in the air like a balloon, 
and that will be your signal to yourself and to me that 
you are ready to concentrate [ 5 ]. Once in a state of self- 
hypnosis, patients can be taught to produce a physical 

3.5

3.0

2.5

2.0

1.5

1.0
0 4 8

Time (months)
12

Control slope
Treatment slope

  Fig. 9.3    Slopes and mean scores for pain and suffering over the fi rst 12 
months and analyzed separately for education only (control) and group 
therapy plus education (treatment) conditions       

 

D. Spiegel



119

sensation of fl oating, lightness, or buoyancy. Their sense 
of physical comfort can be reinforced by having them ini-
tially imagine that they are somewhere safe and comfort-
able, such as fl oating in a bath, a lake, a hot tub, or space. 
This enhances their sense of control over their body.    

      Hypnotic Analgesia 

 Hypnosis and similar techniques work through three primary 
mechanisms: muscle relaxation, perceptual alteration, and 
cognitive distraction. Pain is often accompanied by reactive 
muscle tension. Patients frequently splint the part of their 
body that hurts. Yet, because muscle tension can by itself 
cause pain in normal tissue and because traction on a painful 
part of the body can exacerbate pain, techniques that induce 
greater physical relaxation reduce pain. Therefore, having 
patients enter a state of hypnosis and concentrate on an image 
that connotes physical relaxation such as fl oating or lightness 
often produces physical relaxation and reduces pain. 

 The second major component of hypnotic analgesia is 
perceptual alteration. Patients can be taught to imagine that 
the affected body part is tingling or numb. Temperature met-
aphors are often especially useful, which is not surprising 
since pain and temperature sensations are part of the same 
neurosensory system, conducted through small poorly 
myelinated C fi bers to the lateral spinothalamic tract in the 
spinal cord. Thus, imagining that an affected body part is 
cooler or warmer using an image of dipping it in ice water or 
warming it in the sun can often help patients transform pain 
signals. This is especially useful for extremely hypnotizable 
individuals who can, for example, relive an experience of 
dental anesthesia and reproduce the drug-induced sensations 
of numbness in their cheek, which they can then transfer to 
the painful part of their body. Rather than “fi ghting” the pain, 
they can transform it, concentrating on competing sensa-
tions. The third approach involves cognitive alteration, 
changing the context in which pain is experienced or under-
stood. They can also simply “switch off” perception of the 
pain with surprising effectiveness [ 27 ,  28 ]. Some patients 
prefer to imagine that the pain is a substance with dimen-
sions that can be moved or can fl ow out of the body as if it 
were a viscous liquid. Others like to dissociate, imagining 
that they can step outside their body to, for example, visit 
another room in the house. Less hypnotizable individuals 
often do better with distraction techniques that help them 
focus on competing sensations in another part of the body. 

 The effectiveness of the specifi c technique employed 
depends upon the degree of hypnotic ability of the subject. 
For example, while most patients can be taught to develop a 
comfortable fl oating sensation on the affected body part, 
highly hypnotizable individuals may simply imagine a shot 
of Novocain (procaine hydrochloride) in the affected area, 

producing a sense of tingling numbness similar to that expe-
rienced in dental work. Other patients may prefer to move 
the pain to another part of their body or to dissociate the 
affected part from the rest of the body. As an extreme form of 
hypnotically induced, controlled dissociation, some highly 
hypnotizable patients may imagine themselves fl oating 
above their own body, creating distance between themselves 
and the painful sensation or experience. To some more mod-
erately hypnotizable patients, it may be easier to focus on a 
change in temperature, either warmth or coolness. Low hyp-
notizable subjects often do better with simple distraction, 
focusing on sensations in another part of their body, such as 
the delicate sensations in their fi ngertips. 

 It is useful to take stock both during and after the hypnotic 
session regarding pain ratings: “Now with your eyes closed, 
and remaining in this state of concentration, please describe 
how your body is feeling.” Then ask, “On a scale of 0–10, 
please rate your level of discomfort right now.” 

 The images or metaphors used for pain control employ cer-
tain general principles [ 1 ]. Sensory transformation. The fi rst is 
that the hypnotically controlled image may serve to “fi lter the 
hurt out of the pain.” They learn to transform the pain experi-
ence. They acknowledge that the pain exists, but there is a 
distinction between the signal itself and the discomfort the 
signal causes. The hypnotic experience, which they create and 
control, helps them transform the signal into one that is less 
uncomfortable. So patients expand their perceptual options by 
having them change from an experience in which either the 
pain is there or it is not to an experience in which they see a 
third option, in which the pain is there but transformed by the 
presence of such competing sensations as tingling, numbness, 
warmth, or coolness [ 2 ]. Sensory accommodation. Patients 
are taught not to fi ght the pain. Fighting pain only enhances it 
by focusing attention on the pain, enhancing related anxiety 
and depression, and increasing physical tension that can liter-
ally put traction on painful parts of the body and increase the 
pain signals generated peripherally. 

 For patients undergoing painful procedures, such as bone 
marrow aspirations, the main focus is on the hypnotic imag-
ery per se rather than relaxation. This works especially well 
with children since they are so highly hypnotizable and easily 
absorbed in images [ 29 ,  30 ]. Patients may be guided through 
the experience while the procedure is performed, or a given 
scenario can be suggested, and later the patient can undergo 
the experience hypnotically while the procedure is under way. 
This enables them to restructure their experience of what is 
going on and dissociate themselves psychologically from 
pain and fear intrinsic to their immediate situation. A large-
scale randomized trial compared hypnosis with nonspecifi c 
emotional support and routine care during invasive radiologi-
cal procedures. All patients had access to patient-controlled 
intravenous analgesic medication consisting of midazolam 
and fentanyl. The hypnosis condition provided signifi cantly 
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greater analgesia and relief of anxiety, despite patient use of 
one-half the medication. Furthermore, with hypnosis, there 
were fewer procedural complications such as hemodynamic 
instability; the procedures took on average 18 min less time, 
and the overall cost was reduced by $348 per procedure [ 38 ].  

    Self-Hypnosis 

 Hypnotic techniques can easily be taught to patients for self- 
administration [ 5 ,  6 ]. Pain patients can be taught to enter a 
state of self-hypnosis in a matter of seconds with some simple 
induction strategies, such as looking up while slowly closing 
their eyes, taking a deep breath and then letting the breath out, 
their eyes relax, and imagining that there is body fl oating and 
that one hand is so light it can fl oat up in the air like a balloon. 
They are then instructed in the pain control exercise, such as 
coolness or warmth, tingling, or numbness, and taught to 
bring themselves out by reversing the induction procedure, 
again looking up, letting the eyes open, and letting the raised 
hand fl oat back down. Patients can use this exercise every 1–2 
h initially and any time they experience an attack of pain [ 5 , 
 13 ]. It is useful to provide them with a written summary of 
the hypnotic induction, analgesic technique employed, and 
means of exiting the hypnotic state. As with any pain treat-
ment technique, hypnosis is more effective when employed 
early in the pain cycle, before the pain has become so over-
whelming that it impairs concentration. Patients should be 
encouraged to use this technique early and often because it is 
simple and effective [ 34 ] and has no side effects [ 35 ].  

    Hypnotic Analgesia in Children 

 Hypnotic techniques are likely to be even more effective 
among children with pain than adults, since children are 
more hypnotizable than adults and are thus easily absorbed in 
images [ 39 ,  40 ]. In using hypnosis with children, some fi nd it 
helpful to play in an imaginary baseball game and to picture 
themselves going to another room in the house or watching a 
favorite TV show. This enables children to restructure their 
experience of what is occurring and dissociate themselves 
psychologically from pain and fear of the procedure. This 
approach utilizes the intense focus in hypnosis to help chil-
dren dissociate their attention and imagination from their 
immediate physical surroundings and experiences. It is also 
helpful to have parents assist and rehearse the  procedure so 
that the children do not encounter anything unfamiliar. 

 There is evidence that hypnosis can provide anxiety 
and pain relief to children with medical conditions 
[ 41 – 43 ], including with cancer [ 31 ,  32 ,  44 ,  45 ], cystic 
 fi brosis [ 33 ], pain problems [ 46 ,  47 ], pulmonary symptoms 

[ 48 ], abdominal pain [ 49 – 56 ], and postoperative course [ 57 ]. 
Additionally, hypnosis is a noninvasive intervention with 
minimal risk, which returns control of the experience to the 
child [ 58 ,  59 ]. 

 We have considerable experience utilizing hypnosis as an 
analgesic with children experiencing acute pain. In one ran-
domized clinical trial of the use of hypnosis for children 
undergoing voiding cystourethrograms, those randomized to 
the hypnosis condition were given a 1-h training session in 
self-hypnotic visual imagery by a trained therapist. Parents 
and children were instructed to practice using the imagina-
tive self-hypnosis procedure several times a day in prepara-
tion for the upcoming procedure (Fig.  9.4 ). The therapist was 
also present during the procedure to conduct similar exer-
cises with the child. Results indicate signifi cant benefi ts for 
the hypnosis group, compared to the routine care group in 
the following four areas: (1) Parents of children in the hyp-
nosis group, compared to those in the routine care group, 
reported that the procedure was signifi cantly less traumatic 
for their children compared to their previous VCUG proce-
dure. (2) Observational ratings of typical distress levels dur-
ing the procedure were signifi cantly lower for children in the 
hypnosis condition compared to those in the routine care 
condition. (3) Medical staff reported a signifi cant difference 
between groups in the overall diffi culty of conducting the 
procedure, with less diffi culty reported for the hypnosis 
group. (4) Total procedural time was signifi cantly shorter – 
by almost 14 min – for the hypnosis group compared to the 
routine care group (Fig.  9.5a , b). Moderate to large effect 
sizes were obtained on each of these four outcomes [ 4 ].     
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    Future Directions for This Topic 

 Hypnosis is one of the oldest, safest, and most effective anal-
gesic techniques, and there is growing evidence supporting 
its use [ 60 ,  61 ]. One interesting new direction is coupling 
hypnosis with technology that enhances sensory immersion, 
such as computer-based virtual reality systems [ 35 ,  62 ]. 
These can enhance analgesic effects and make the most of a 
given individual’s hypnotizability. 

 Secondly, more can be learned about the neural basis of 
hypnotic trance and hypnotic analgesia. Knowing specifi c 
regions of the brain that are coactivated in hypnosis may help 
us to better design hypnotic techniques. 

 Third, application of hypnosis to novel settings can 
expand and improve its use. Recently, hypnosis has been 
effectively utilized during breast biopsy [ 61 ,  63 ], and even 
during lumpectomy for breast cancer [ 63 ,  64 ]. Such tech-
niques have great promise in making medical treatment more 
effective and humane [ 6 ,  65 ].  

    Summary 

 Hypnosis is a safe, effective, and comforting adjunct to the 
management of both acute and chronic pain. Most individu-
als are suffi ciently hypnotizable to obtain at least some ben-
efi t from it, and some will experience substantial relief. It is 
a means of teaching control over discomfort and can be cou-
pled with other analgesic treatment approaches. Those clini-
cians utilizing hypnosis for analgesia should have training in 
this technique along with primary training and licensure in 
their clinical discipline, be it medicine, dentistry, psychol-
ogy, or other health-care profession. Referral to a good clini-
cian can be obtained from such professional organizations as 
the Society for Clinical and Experimental Hypnosis (  www.
SCEH.US    ) or the American Society of Clinical Hypnosis 
(  www.ASCH.net    ). While many types of pain intervention 
are being developed, it is worth remembering that the strain 
in pain lies mainly in the brain.     
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            Introduction 

 Acupuncture is an ancient Chinese medical technique with a 
history of over 2,000 years. The term “acupuncture” is derived 
from the word  acus , meaning a sharp point, and  punctura , 
meaning to pierce. It can be defi ned as a technique of inserting 
and manipulating fi ne fi liform needle into specifi c points on 
the body to relieve pain and for various therapeutic purposes. 

According to the original acupuncture technique, after the 
insertion of the needle into the skin, it should be manipulated 
in an up-and-down and rotating movement, termed as “man-
ual needling,” in an attempt to reopen the hypothetical chan-
nel or meridian so that the obstructed Qi can resume its path. 
Since the hypothetical “meridian” has not been materialized 
so far, people tried to fi nd other media for its execution, such 
as nerves, blood vessels, lymphatic, and connective tissues. 
In modern times, new methods of stimulating the acupunc-
ture points (acupoints) have been introduced, including (a) 
applications of electric current to the needles inserted into 
the acupoints (electroacupuncture, EA), or via skin elec-
trodes placed over the acupoints (transcutaneous electrical 
acupoint stimulation, TEAS); (b) injection of chemicals into 
the  acupoints; or (c) fi nger-pressure massage on selected 
acupoints(acupressure). Concerning the site of stimulation, 
in addition to the original 362 acupoints, many new acu-
points have been described on specifi c body parts, leading to, 
for instance, scalp acupuncture, hand acupuncture, and ear 
acupuncture. 

 Revival of acupuncture started in the late 1950s when a 
group of surgeons in China thought, if acupuncture can ame-
liorate the existing pain, why not use acupuncture preemp-
tively to prevent the inevitable pain as a result of surgical 
procedures? The clinical trial of using acupuncture to replace 
anesthetics during surgical operations was termed “acupunc-
ture anesthesia,” now widely accepted as “acupuncture anal-
gesia.” Research in this fi eld was encouraged by the Chinese 
medical authorities in the 1960s and being conducted in 
major hospitals and in most medical schools. A journalist, 
Mr. James Reston, reported in the  New York Times  on his 
own experience of having acupuncture to reduce the postop-
erative pain in Beijing in 1971. This was followed by the 
visit of the US President, Richard Nixon, to China in 1972, 
which then surged the popularity of acupuncture in the USA 
and around the world. The National Institute of Health 
(NIH)-sponsored Consensus Conference on Acupuncture 
held in Bethesda, Maryland, in 1997 marked another 
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 milestone of acupuncture: treatment of pain, nausea, and 
vomiting was endorsed to acupuncture as clinically effective 
and scientifi cally valid [ 1 ]. 

 Half a century has passed since the fi rst practice of acu-
puncture anesthesia in a surgical theater in 1958. In this 
chapter, the established fi ndings – both scientifi cally and in 
practice – will be summarized, starting from introduction of 
the scientifi c foundation of acupuncture effects, followed by 
some clinical applications. The key of this chapter is to cap-
ture the basic phenomena and the principal mechanisms of 
acupuncture analgesia and to help clinicians to decide 
whether they would like to try acupuncture and related tech-
niques in their own practice. Several review articles are listed 
for the better understanding of the background and the gen-
eral picture of acupuncture analgesia [ 2 – 6 ].  

    Scientifi c Foundation 

    Basic Phenomenon 

 To ascertain whether acupuncture stimulation would indeed 
lower pain sensitivity, acupuncture was administered to 
human volunteers [ 7 ]. To measure the nociceptive threshold 
of the skin, the potassium iontophoresis method was used, 
whereby the minimal intensity of an anode (5 mm diameter) 
current needed to produce a clear pain sensation was 
recorded, usually by 1 mA. A total of eight body sites, dis-
tributed over the head, neck, chest, abdomen, legs, and back, 
was selected to test pain sensitivity. An acupuncture needle 
was inserted into the Hegu (large intestine 4, LI4) point, 
located at the thenar muscle of the hand, considered to be the 
most powerful for its analgesic effect. Following the continu-
ous manipulation of the needle, a gradual increase of the pain 
threshold was observed. It took 30 min for the pain threshold 

to increase from 1 to around 2 mA, and leveled off thereafter. 
When the needle was poured off, the pain threshold started to 
decrease exponentially, with a half-life of around 16 min. 
The time course of slow onset and slow decay, as well as an 
entire body elevation of the pain threshold, suggested a 
mechanism of chemical mediation (Fig.  10.1 ).  

 In above mentioned study, it was also noted that acupunc-
ture did not work for every subject. While the majority 
(approximately 85 %) were responders, a small percentage 
were low or nonresponders, with no signifi cant increase of the 
pain threshold during the period of stimulation. Interestingly, 
this type of distribution is reproducible, at least in a period of 
1 week. Similar phenomena were observed in the rodent when 
they were administered with acupuncture at the Zusanli point 
(ST36) near the knee joint, and the nociceptive threshold was 
assessed by the tail-fl ick latency. The experiment was repeated 
within 1 week, and the results were highly reproducible. The 
closer the two tests, the higher the reproducibility. This sug-
gests that the magnitude of the analgesic response toward acu-
puncture stimulation depends on constitutional factors on one 
hand, and some temporary acting factors on the other.  

    Preliminary Analysis of the Possible 
Mechanisms 

 While the nature of the “meridian” or the “channel” was still 
in question, one may ask whether the nervous system or 
chemical mediators were involved. The results obtained in 
the human study were so straightforward that the analgesic 
effect could be totally prevented when the local anesthetic 
procaine was infi ltrated into the deeper structures under the 
point, but not by its subcutaneous injection. The results sug-
gest that it is the nervous tissue in the muscle and tendon that 
senses the stimulation. It was later made clear that the small- 
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myelinated nerve fi bers (A β  fi bers and a small part of the A δ  
fi bers) are responsible for the transmission of afferent 
impulses to the spinal cord [ 8 ]. 

 Another important step made in the study of the mecha-
nisms of acupuncture analgesia was the cerebrospinal fl uid 
(CSF) cross-perfusion study [ 9 ]. In order to test the hypoth-
esis of whether there are chemical mediators produced in the 
brain that may be responsible for the analgesic effect, stain-
less steel cannulae were implanted into the lateral ventricle 
of the rabbit so that the brain ventricle can be perfused with 
artifi cial CSF, and the perfusate was then infused immedi-
ately to the cerebroventricle of the recipient rabbit. When 
acupuncture was administered to the donor rabbit, the pain 
threshold increased dramatically. During this period, the 
CSF was drawn from the donor rabbit and injected into the 
brain of the recipient. A signifi cant increase of the pain 
threshold was observed in the recipient rabbit (Fig.  10.2 ), 
although no acupuncture was given to this animal. These 
results suggested that during the acupuncture, some chemi-
cal substance(s) with analgesic potency might have been 
produced, which can be removed from the donor rabbit to the 
recipient. This fi nding triggered the interest to explore the 
neurochemical mechanisms of acupuncture effects.   

    Classical Neurotransmitters 

 A literature search revealed serotonin, or 5- hydroxytryptamine 
(5-HT), to be a candidate for the mediators of the analgesic 
effect. Studies performed in rats and rabbits showed that 
increase of the availability of 5-HT in brain or spinal cord 

potentiated acupuncture analgesia, whereas blockade of 5-HT 
synthesis or receptor activation resulted in a signifi cant 
decrease of the analgesic effect. All of the results pointed to the 
conclusion that 5-HT in the central nervous system plays an 
important role in the mediation of acupuncture analgesia [ 10 ]. 

 In contrast to the unique effect of 5-HT in the entire cen-
tral nervous system, the role played by norepinephrine (NE) 
was much more complicated. Most of the information sug-
gested that NE in the spinal cord played a facilitatory role for 
acupuncture analgesia, in contrast to the antagonistic role in 
the brain [ 11 ].  

    Opioid Peptides and the Frequency Specifi c 
Release (Fig.  10.3 ) 

    The discovery of enkephalins in the pig brain in 1975 trig-
gered a huge storm in the biomedical fi eld. Every researcher 
in this fi eld tried to fi nd some relation with endogenous opioid 
peptides, and there was no exception for researchers of acu-
puncture analgesia. David Mayor [ 12 ] was the fi rst to step into 
this fi eld. He used the opioid receptor antagonist naloxone as 
the research tool and found that the analgesic effect of acu-
puncture for dental pain can be prevented by the subcutaneous 
injection of naloxone, suggesting the involvement of endoge-
nous opioid substances. Since opioid receptors can be divided 
into three types,  μ ,  δ , and  κ , and naloxone is a nonspecifi c 
antagonist for all three kinds of opioid receptors, this pharma-
cological tool can hardly be used to make a further receptor-
type differentiation. Using a specifi c antagonist for the three 
types of opioid receptor, Han and colleagues were able to fi nd 
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that the analgesic effect of 2-Hz stimulation is mediated by  μ  
and  δ  receptor, whereas at 100 Hz, the effect is mediated by  κ  
receptors [ 13 ]. Further studies using radioimmunoassay 
revealed that 2 Hz increased the release of enkephalins and 
endorphins in the CNS to interact with  μ  and  δ  receptors, 
whereas 100 Hz increased the release of dynorphin in the spi-
nal cord to interact with  κ  receptors (Fig.  10.3 ) [ 13 ]. 

 An interesting question was that if low- or high-frequency 
stimulation can only accelerate the release of a fraction of 
the opioid peptide family, can we design a pattern of fre-
quency which can accelerate the release of all four kinds of 
opioid peptides. This may have a practical impact since there 
are reports showing that simultaneous activation of two types 
of opioid receptors may cause a synergistic effect [ 14 ,  15 ]. 
After a series of exhausting experiments performed in the 
rat, it was revealed that a frequency automatically alternating 
between 2 and 100 Hz, each lasting for 3 s, produced a sig-
nifi cantly more potent analgesic effect than pure low or pure 
high frequency alone [ 13 ]. This is reasonable since a fraction 
of the enkephalins released during the low-frequency period 
may survive to the next period of high-frequency stimulation 
when dynorphin is released. The coexisting enkephalin and 
dynorphin may interact at the receptor sites to produce a syn-
ergistic effect.  

    Anti-opioid Peptides and Acupuncture 
Tolerance 

 In performing animal experiments of acupuncture analgesia, 
two basic phenomena called our attention. One is the marked 
individual variation or the unpredictability of the acupunc-

ture effect, and the other is the gradual fading of the analge-
sic effect with time if acupuncture is administered too often 
in a short period of time. As a general rule, acupuncture anal-
gesia needs time (about 30 min) to build up to its full poten-
tial, and the effect would decay when the acupuncture needle 
is poured off (Fig.  10.1 ) or left unattended (Fig.  10.4 ). If EA 
is given 30 min/h, for 4–5 h, the analgesic effect would 
decrease gradually (Fig.  10.5 ) [ 16 ]. This is not due to the 
local tissue damage caused by repeated needle insertion and 
manipulation, since the situation would remain even if the 
needle is inserted into a new point of the body without any 
tissue damage.   

 In searching for the possible mechanisms, a hypothesis 
was raised that, according to the concept of Yin and Yang 
balance in the Chinese philosophy, the existence of a natural 
pain-killing substance (endorphin) might be accompanied by 
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  Fig. 10.3    Frequency-dependent release of opioid peptides in the cen-
tral nervous system. Shown are four kinds of opioid peptides ( EM  
endorphins,  ENK  enkephalins,  βEP  β-endorphin,  DYN  dynorphins), 
three kinds of opioid receptors ( μ ,  δ ,  κ ), and three representative fre-
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the existence of another substance with an antagonistic effect 
(anti-opioid substance). After a careful survey, this putative 
anti-opioid substance was identifi ed as cholecystokinin octa-
peptide (CCK-8) [ 17 ]. In fact, repeated EA produced an 
increase of the production and release of opioid peptides, 
and in the same time, there is a gradual increase of the 
CCK-8 in the central nervous system which plays an antago-
nistic role against opioids, thereby reduces the effect of 
EA. This phenomenon is termed “acupuncture tolerance,” to 
mimic the situation of “morphine tolerance” produced by 
repeated injection of morphine. It was interesting to fi nd that 
for rats with CCK predominates over opioid peptides in the 
central nervous system, they can be a nonresponder toward 
acupuncture, or a weak responder but quickly developing 
into acupuncture tolerance. The situation can be reversed if 
(a) CCK antagonist is injected intracerebroventricularly or 
intrathecally to the rat, or (b) the gene expression of CCK is 
blocked by the antisense probe against preproCCK adminis-
tered centrally. In that case, the nonresponder of acupuncture 
analgesia can be changed into responder and the diminished 
analgesic effect can be revived [ 17 ,  18 ]. The lesson learned 
from this mechanism is that acupuncture should not be given 
too often, or last too long in one session.  

    Neural Pathways 

 From neurophysiological point of view, acupuncture analge-
sia can be taken as a refl ex action. The afferent comes from 
the nerve fi bers (mostly Aβ fi bers) innervating the acupoint, 
and the efferent is the descending pathway modulating the 
sensitivity of the dorsal horn neurons not only in the same 
segment but also in heterogenous segments. Studies in the rat 
revealed that 100-Hz stimulation of the acupoint would trig-
ger the release of dynorphin in the spinal cord. After the 
destruction of the parabrachial nucleus of the brain stem, 
high-frequency EA would no longer produce an analgesic 
effect [ 19 ]. Conversely, 2-Hz EA induces the release of 
β-endorphin in the brain and enkephalin in the whole central 
nervous system. After the destruction of the arcuate nucleus 
of the hypothalamus (where β-endorphin neurons aggre-
gated), 2-Hz EA would no longer elicit analgesic effect. Taken 
together, a diagram could be constructed to show the hypo-
thetical neural pathway for acupuncture analgesia (Fig.  10.6 ). 
Neither low- nor high-frequency EA would work if a lesion is 
placed at the periaqueductal gray (PAG) of the midbrain [ 19 ].  

 Other neural pathways have also been proposed. For exam-
ple, 100-Hz stimulation can evoke supraspinal long- term 
depression not only in normal rats [ 20 ] but also in sham oper-
ated rats subject to neuropathic pain [ 21 ], contributing to the 
mechanisms of high-frequency EA-induced analgesic effect. 

 A hypothetical diagram was proposed by Han, which gives 
a general picture of the neural network underlying acupunc-
ture analgesia, at least for the control of the acute pain [ 6 ]. 

 Functional magnetic resonance imaging (fMRI) was used 
to characterize the possible brain areas being involved in 
mediating the acupuncture effect. Since stimulation of any of 
the body sites would cause extensive changes in the brain MRI 
picture, it is hard to characterize the brain sites responsible for 
acupuncture-induced analgesic effect. Zhang et al. [ 22 ] tried 
to correlate the magnitude of acupuncture-induced BOLD sig-
nal change observed in identifi ed brain area with the magni-
tude of the analgesic effect induced by 2- or 100- Hz EA 
stimulation,respectively. The results showed that the analgesic 
effect induced by low and high frequencies seems to be medi-
ated by different, though partially overlapping brain networks. 
In either frequency, the averaged fMRI activation levels of 
bilateral secondary somatosensory area and insula, contralat-
eral anterior cingulate cortex, and thalamus were positively 
correlated with the EA-induced analgesic effect. In the 2-Hz 
EA group, positive correlation was observed only in contralat-
eral primary and supplementary motor areas, while negative 
correlation was observed in bilateral hippocampi. In 100-Hz 
EA group, positive correlations were observed in contralateral 
inferior parietal lobule and ipsilateral anterior cingulate cor-
tex, while negative correlation was found in contralateral 
amygdale. These results suggest that functional activation of 
certain brain areas might be correlated with the effect of EA 
analgesia in a frequency- dependent manner. More work is 
needed in order to fi gure out the complicated neural network 
controlling acupuncture- induced analgesic effect.  

    Mode of Stimulation (MA, EA, TEAS) 

 In clinical practice, various kinds of methods have been used 
to secure the optimal stimulation of the acupoint. Manual 
needling (MA) is the classical technique, with the character-
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istics of preciseness, capable of directing the needle in vari-
ous angles to fi nd the maximal deqi sensation and freely 
adjusting the needle movement to obtain a specifi c effect 
termed “warm,” “cold,” etc. 

 Studies show that various kinds of manual needling pro-
duce different pattern of afferent impulses in the sensory 
nerves and activation of the dorsal horn neurons. Out of 12 
different kinds of needle manipulation, Wang et al. [ 23 ] stud-
ied three most popularly used modes, that is, twist, drag- 
plug, and gradual mode, respectively. Single-unit recordings 
of the dorsal horn neuron of the rat showed clearly different 
patterns in the inter-spike intervals (ISI). Based on the recon-
structed phase space, they analyzed the spatiotemporal 
behavior of the time series. The largest Lyapunov exponent, 
which is an important parameter for describing the nonlinear 
system behavior, varies signifi cantly in different modes of 
acupuncture. However, various types of manual needling 
technique (e.g., “burning mountain” for hot, “frozen sky” for 
cold) need years to learn and to master. 

 Compared to manual needling, electroacupuncture (EA) 
is a modern approach based on the basic fi nding that the 
effect of acupuncture is relied on the integrity of the nervous 
system [ 7 ] and that delivering specifi c forms of electric 
impulses is the easiest way to activate the afferent nerves in 
a predictable manner, with the added advantage of time 
 saving and very high reproducibility. Aside from the great 
time saving and the reproducibility of the treatment, a sig-
nifi cant advantage of using EA is that you can try, in certain 
degree, to change the internal environment of the central ner-
vous system according to the ever changing need of the body 
system, for example, the use of low frequency (2–4 Hz) for 
the production and release of enkephalins in the central ner-
vous system and high frequency (80–120 Hz) for dynorphins 
in the spinal cord [ 13 ]. The clinical effects produced by EA 
of different frequencies can be very different. Study shows 
that for treatment of rat model of neuropathic pain produced 
by lumbar nerve ligation, 2 Hz is much effective than 100 
Hz, with the involvement of mu opioid receptors [ 24 ]. In 
contrast, for the treatment of patients with spinal cord injury- 
induced muscle spasm, it is only 100 Hz, but not 2 Hz, which 
works [ 25 ], with the involvement of kappa opioid receptors 
[ 26 ]. In these extreme cases, one frequency may serve as the 
control of the other. Here, the credibility of the design for 
“control” is nearly perfect, since no one knows which fre-
quency is better, even for the care provider. This frequency- 
specifi c design can be served as an example to show the 
specifi city of the EA treatment, rather than a design of using 
a nonspecifi c skin touch for psychological “believing.” 
However, the frequency specifi city does not apply for every 
disease. For example, for the treatment of rat model of com-
plete adjuvant-induced arthritis, both high- and low- 
frequency EA work at a similar effi cacy [ 27 ]. 

 Unlike electroacupuncture (EA) which uses percutaneous 
(invasive) approach, the transcutaneous electric acupoint 
stimulation (TEAS) is a noninvasive way of stimulating the 
acupoint by the use of skin pads placed on the skin surface 
overlying the acupoint in lieu of the needle. This is also 
called “acupuncture without a needle.” Since the skin elec-
trode is usually 4  ×  4 cm in size, it would never miss the 
“acupoint.” Since all the parameters are shown on the LED 
screen precisely, it can also be used by the patient or family 
under the instruction of the acupuncturist or the physician, 
thereby reduces the number of visit to the doctor. 

 The effi cacy of EA in pain control has repeatedly been 
shown to be no less than manual needling. Wang et al. [ 28 ] 
had done a careful study in the rat experiment, comparing the 
analgesic effect produced by EA or TEAS, with the conclu-
sion that TEAS is at least as effective, if not more effective, 
than EA. The analgesic effect produced by either method can 
be blocked by naloxone at the same degree, suggesting a 
similar underlying mechanism of action. Given that these 
forms of acupoint stimulation may have similar therapeutic 
effect and underlying mechanisms, we will make clear state-
ment separately for MA, EA, and TEAS in the following text 
when clinical applications are to be mentioned. 

 In the recent literature, there is another term called “per-
cutaneous electrical nerve stimulation (PENS)” in contrast to 
“transcutaneous electrical nerve stimulation (TENS)” [ 29 ]. 
In a commentary put forwarded by Cummings [ 30 ], the 
author mentioned that “PENS is neither different in principle 
nor in practice from EA. While the term accurately refl ects 
the nature of the treatment, there is no substantial justifi ca-
tion for referring to PENS as a novel therapy.”   

    Clinical Examples and the Usefulness 
in Clinical Practice 

    Acupuncture Anesthesia During the Surgical 
Procedure 

 In the late 1950s up to 1970s, there was a large-scale clinical 
practice in China of using acupuncture in lieu of anesthetics for 
surgical procedures, named “acupuncture anesthesia.” In fact, 
in most hospitals, acupuncture was used in combination with 
anesthetics to form a “complex acupuncture anesthesia,” or 
“acupuncture-assisted anesthesia (AAA).” To take a few exam-
ples, in the Tiantan hospital of Beijing specialized for brain 
surgery, Wang et al. [ 31 ] reported that in a series of cranial 
operations, they can reduce the dosage of enfl urane by 45–48 
% while fulfi lling all the requirements of a successful anesthe-
sia. This may be especially interested by the new trend of 
“anesthesia for awake neurosurgery” [ 32 ]. Qu et al. [ 33 ] per-
formed kidney transplantation under combined acupuncture/
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epidural anesthesia in the Shanghai First People’s Hospital. 
They reported a reduction of procaine usage for 48 % with 
robust satisfaction. Almost all the reports concerning the 
complex acupuncture anesthesia stressed the benefi ts of ear-
lier recovery, less postoperative pain and other complica-
tions, and shortened hospitalization. Sim et al. [ 34 ] reported 
90 patients randomly assigned to one of three groups: group 
I − placebo EA, group II − preoperative EA for 45 min, and 
group III − 45 min of postoperative EA. The results showed 
that preoperative EA leads to a reduced intraoperative 
 alfentanil consumption and has a morphine-sparing effect 
during the early postoperative period. However, this was not 
universally confi rmed by report from other group [ 35 ].  

    Postoperative Pain 

 In contrast to some controversy whether acupuncture can 
reduce the anesthetic use during the surgical procedure, there 
is a unanimous agreement that acupuncture could signifi -
cantly reduce the postoperative pain. Paul White’s group pub-
lished the fi rst paper of a series of studies in 1997 [ 36 ], using 
the electronic device (HANS) for transcutaneous electrical 
acupoint stimulation (TEAS) to assess if it can reduce the 
postoperative PCA requirement for hydromorphone (HM). In 
a single-blind controlled study, they found that compared to 
the blank control of “PCA only” group, the HM used in the 
sham TEAS group showed a 22 % reduction. For the real 
TEAS group, they used two levels of intensity, the threshold 
level (4–5 mA) and the double threshold level (9–12 mA), 
resulting in a 34 % ( P   <  0.05) and 65 % ( P   <  0.001) reduc-
tion, respectively. The postoperative side effects (nausea, 
 dizziness, pruritis, and sedation) were also signifi cantly 
reduced. Similar results were reported for reduction of post-
operative pain [ 37 – 40 ], nausea, and vomiting [ 40 – 42 ]. 

 Since acupuncture or its several variants are shown by 
evidence-based medicine to be so cost effective for control-
ling postoperative pain, nausea, vomiting, and lack of clini-
cal toxicity, Dr. White called on more clinicians to incorporate 
these acustimulation techniques into their perioperative ther-
apeutic armamentarium [ 43 ]. In an accompanying editorial, 
the editor in chief suggested that, “once the mechanism of 
action is understood, claims of clinical effi cacy for acustimu-
lation will no longer be extraordinary” [ 44 ].  

    Low Back Pain 

 Low back pain (LBP) is one of the most common causes for 
primary care clinic visits, only second to common cold, and 
it is the second most common cause of absence from work in 
adults who are over 55 years of age. According to the 
National Center of Complementary and Alternative Medicine 

(NCCAM), NIH, people use acupuncture for various types 
of pain, and back pain is the most commonly reported, fol-
lowed by joint pain, neck pain, and headache [ 2 ]. 

 In a study reported by Ghoname et al. [ 45 ], 60 patients of 
LBP were divided into four groups to compare the effective-
ness of PENS (equivalent to EA) with sham-PENS, TENS, and 
exercise. PENS is signifi cantly more effective in decreasing 
the VAS pain scores after each treatment than the other three 
groups. The average daily oral intake of non-opioid analgesics 
(2.6  ±  1.4 pills/day) was decreased to 1.3  ±  1.0 pills/day with 
PENS ( P   <  0.008) compared with 2.5  ±  1.1, 2.2  ±  1.0, and 
2.6  ±  1.2 pills/day with sham-PENS, TENS, and exercise, 
respectively. Compared with the other three modalities, 91 % 
of the patients reported that PENS was the most effective in 
decreasing their LBP. The PENS therapy was also signifi cantly 
more effective in improving physical activity, quality of sleep, 
and sense of well-being ( P   <  0.05 for each). 

 The SF-36 survey confi rmed that PENS improved post-
treatment function more than sham-PENS, TENS, and exer-
cise [ 45 ]. In another study, 68 LBP patients secondary to 
degenerative lumbar disc diseases were treated with EA of 
different frequencies: 4 Hz, alternating 15 and 30 Hz, 100 
Hz, and 0 Hz serving as control. Each treatment was admin-
istered for a period of 30 min, three times per week for 2 
weeks. In contrast to the control group which produced little 
improvement, all other groups produced signifi cant decreases 
in the severity of pain and improvement in the quality of life. 
Of the three frequencies, 15/30 Hz was the most effective in 
decreasing pain. Therefore, the alternative low and high fre-
quency was more effective than with low or high frequency 
alone [ 46 ]. This replicates what we found in the rat experi-
ment where 2/100 Hz was signifi cantly better than only 2 or 
100 Hz alone in the antinociceptive effect [ 47 ]. 

 Further studies revealed that as far as analgesic effect is 
concerned, needle insertion plus electrical stimulation (EA) 
is much better than needle staying without stimulation [ 46 , 
 48 ], acupuncture-like TENS is better than ordinary TENS 
[ 49 ], and dermatomal stimulation (lumbar region for back 
pain, neck region for neck pain ) is better than stimulation at 
the distal sites [ 50 ]. 

 In summary, while most of the studies showed that acu-
puncture or EA are effective for low back pain, there are 
negative reposts [ 51 ]. Concerning the life span of the thera-
peutic effect, it may be short lasting [ 52 ] or longer lasting for 
at least 3 months [ 48 ], depending on the design of the proto-
col, especially the number of treatment being used.  

    Osteoarthritis of the Knee 

 Acupuncture seems to be effective for osteoarthritis, espe-
cially in the area of the knee. However, controversy exists on 
the clinical effectiveness. Moreover, difference in the design, 
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sample size, and protocol of the studies made it hard to draw 
any defi nitive conclusions. Here, we make comparison of 
two articles using acupuncture for the treatment of osteoar-
thritis of the knee joint, both published in the Annals of 
Internal Medicine, one got negative result [ 52 ] and another 
positive result [ 53 ]. We hope to fi nd out some meaningful 
differences in experimental design, data collection, and 
interpretation. 

 From the comparisons made above, we can see that in 
order to depict a difference between the true and placebo acu-
puncture groups, one should consider the following: (a) to 
strengthen the effect of true acupuncture by more treatment 
sessions. Compared to Berman et al. who used 23 sessions, 
Scharf et al. used only 10. (b) Berman et al. [ 53 ], but not 
Scharf et al. [ 54 ], used EA to supplement manual needling (1 
vs. 0) and (c) to weaken the effect of placebo or sham acu-
puncture by reducing the number of needle insertion (2 vs. 
10). Aside from that, there are several related issues need to 
be considered in the future studies (Table  10.1 ).

   Concerning the possible mechanisms of action, a recent 
publication [ 55 ] seemed to give some clue. Patients with 
chronic osteoarthritis were given EA of 20–25 min per ses-

sion, once a day for 10 days, and the control group was given 
sham needle insertion at nonpoints without electrical stimu-
lation. The EA group showed a signifi cant improvement in 
pain, stiffness, and disability as shown by the WOMAX 
index and VAS value. In the meantime, there was a signifi -
cant increase in plasma β-endorphin ( P   =  0.001) and a sig-
nifi cant fall in plasma stress hormone cortisol ( P   =  0.016). 

 In February 2008, the OARSI recommendation for the 
management of hip and knee osteoarthritis, Part II: OARSI 
evidence-based, expert consensus guidelines, was released 
[ 56 ]. The purpose was to develop concise, patient-focused, 
up-to-date, evidence-based, expert consensus recommenda-
tions for the management of hip and knee osteoarthritis 
(OA). As a result, 20 out of 51 treatment modalities were 
universally recommended. The non-pharmacological modal-
ities (totaling 12, including TENS and acupuncture) and the 
pharmacological (totaling eight) modalities were considered 
equally effective. Therefore, a combination of non- 
pharmacological and pharmacological treatments was rec-
ommended. Out of that, they also identifi ed fi ve surgical 
modalities. However, the National Institute of Health and 
Clinical Excellence (NICE) published a new guideline on the 

   Table 10.1    Comparison of the conditions applied and results obtained by Berman et al. [ 53 ] and Scharf et al. [ 54 ], using acupuncture for the 
treatment of osteoarthritis of the knee joint   

 Berman et al. [ 53 ]  Scharf et al. [ 54 ] 

 Treatment centers 
(number of physicians) 

 Three clinics in one University (7 acupuncturists)  Multicenters (320 physicians) 

 Trial size  570  1,039 
 % drops  31.4 % drop by 26 weeks  57.5 % drop by 26 weeks 
 Concealment of allocation  Letter from central statistical core  Centralized telephone randomization 
 Pain scale  WOMAC (0–10)  WOMAC (0–10) 
 Treatment duration (sessions)  26 weeks (23)  6 weeks (10) 
 Manual acupuncture group 
(depth of needle insertion) 

 4 distal points (1 in); 5 local points (1.5 in). 
Two points in abdominal area for non-insertion 
intervention 

 6 local obligatory points 
 2 of 16 defi ned acupoints could be chosen 
 A maximum of 4 Ah shi points were allowed 

 EA  One point for EA (8 Hz, 20 min)  No EA 
 “No acupuncture” group  Six 2-h sessions of education  10 physician visits 
 Placebo acupuncture group  Mock needles on each of the 9 leg points, 

mock EA unit with light and sound 
 10 non-acupoints at lower and upper limb, 
superfi cial needling up to 5 mm without Qi, no 
manual needle movement  2 needle insertion in abdominal nonpoints 

 Standard care  Continue to receive analgesics from their primary 
care physicians 

 Oral NSAID, up to 6 physiotherapy 

 Summary for “true” group  Inserted needles with 2 manual stimulations, 
plus EA at one local point 

 Inserted needles with 2 manual stimulations, 
without EA 

 Summary for “placebo” group  9 placebo needles (no insertion)  10 needles inserted in upper and lower limbs 
 Only 2 true needles inserted in abdomen 

 Evaluation  8th and 26th week  13th and 26th week 
 Primary outcomes  WOMAC and functional scores  WOMAC and functional scores 
 Secondary outcomes  Functional improvement: patient global 

assessment, 6 min walk, SF-36 
 Functional improvement: global patient 
assessment, SF-12 physical subscale,SF-12 mental 
subscale 

 Results  True acup  >  Placebo acup  >  No acup  Taking 36 % improvement in WOMAC as success: 
 Pain improved in 14 week versus placebo. 
Improvement of functional score since 8th week, 
but not PGA score 

 True acup (53.1)  =  Placebo acup (51.0) 
 >No acup (29.1) 
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care and management of osteoarthritis, which stated that 
there is insuffi cient evidence to recommend acupuncture for 
the treatment of OA [ 57 ]. This raised controversy [ 58 ,  59 ] 
which needs time to reconcile with.  

    Diabetic Neuropathic Pain 

 Diabetic patient can develop neuropathic changes that affect 
peripheral nerve function, leading to symmetrical lower 
extremity pain. The pain could be very severe to affect a nor-
mal life, and no satisfactory treatment is currently available. 
Abuaisha et al. [ 60 ] conducted a relatively long-term study 
to explore the effectiveness of acupuncture for its treatment. 
Forty-six diabetic patients with chronic painful peripheral 
neuropathy were treated with classical acupuncture, 20 min 
per session, six sessions in 10 weeks. Seventy-seven percent 
showed signifi cant improvement in their primary and/or sec-
ondary symptoms ( P   <  0.01). After 18–52 weeks of 
 follow- up, 67 % were able to stop or signifi cantly reduce 
their medication and only 24 % required further acupuncture 
treatment. These data suggest that acupuncture is a safe and 
effective therapy for painful diabetic neuropathy, although 
the mechanism of action remains speculative. Hamza et al. 
[ 61 ] used EA (PENS) at 15–30-Hz frequency for the treat-
ment of 50 type 2 diabetic patients with peripheral neuro-
pathic pain over 6-month duration, with sham EA (needle 
insertion without movement or electrical stimulation) as con-
trol. EA was given at 10 acupoints at the lower extremities, 
30 min per session, three times a week, for 3 weeks. After a 
1-week washout period, all patients were switched to the 
other modality. VAS was used to assess pain, physical activ-
ity, and quality of sleep before each session. A signifi cant 
reduction of the pain score ( P   <  0.001) and improvement of 
physical activity, sense of well-being, and quality of sleep 
while reducing the need for oral non-opioid analgesic medi-
cation were observed in the EA group, whereas the control 
group was of no signifi cant change. While the design of this 
study is more convincing than the previous one and the 
results are encouraging, more study is needed to uncover its 
long-term therapeutic effect. 

 Neuropathic pain is usually resulted from a nerve injury 
leading to the hypersensitivity or sensitization of the central 
nociceptive mechanisms. Acupuncture or electroacupunc-
ture of low frequency (2 Hz) may produce a long-term 
depression at the spinal cord dorsal horn level [ 21 ], thereby 
reduces the sensitization, an effect mediated by opioid recep-
tors and NMDA receptors.  

    Migraine 

 Migraine is a frequent and disabling episodic headache 
with autonomic disturbance. Pharmacological interventions 

are used to treat the acute attack and to prevent its relapse 
with limited success. Acupuncture has been reported to be 
effective in prophylactic and therapeutic purposes. Endres 
et al. [ 62 ] reviewed the existing data and came to the con-
clusion that a 6-week course (10 sessions) of acupuncture is 
not inferior to a 6-month prophylactic drug treatment, 
although the Chinese point selection and the depth of nee-
dle insertion is not as important as had been thought to be. 
They therefore suggested that acupuncture should be inte-
grated into the existing migraine treatment protocol. For the 
treatment of acute attack of migraine, Li et al. [ 63 ] took 175 
migraine patients and divided them into three groups. The 
verum group received acupuncture in 10 points with con-
tinuous manipulation for 30 min to induce deqi sensation, 
whereas the two control groups receive needle insertion in 
various nonpoints and staying there without movement, 
hence no deqi sensation. The degree of pain was assessed 
by the VAS (0–10) 0.5, 1, 2, and 4 h after the removal of the 
needles. A decrease of VAS by 1.0, 0.5, and 0.1 cm was 
observed after 4 h in the verum acupuncture group and the 
sham 1 and sham 2 acupuncture groups, respectively. Most 
patients in the acupuncture group experienced complete 
pain relief (40.7 %) and did not experience recurrence or 
intensifi cation of pain (79.6 %). The results indicated that 
the true acupuncture group with deqi sensation is signifi -
cantly better than the nonpoint groups. It is obvious that 
while the result of one treatment is moderate, the therapeu-
tic effect may show a cumulative trend in the consecutive 
treatments. 

 Facco et al. [ 64 ] checked the effectiveness of a true acu-
puncture treatment in migraine without aura, comparing it to 
a standard mock acupuncture protocol, an accurate mock 
acupuncture-healing ritual and untreated controls. All groups 
were provided with standard rizatriptan treatment. The 
results showed that the true acupuncture group was signifi -
cantly better than the control groups 6 months after the start-
ing of the trial ( P   <  .0001). Jena et al. [ 65 ] investigated the 
effectiveness of acupuncture in addition to routine care in 
patients with primary headache with more than 12-months 
history of two or more episodes per month. They found that 
acupuncture plus routine care was associated with marked 
clinical improvements compared with routine care alone 
( P   <  .001). 

 After reviewing all the reports, Diener [ 66 ] stated that 
application of the procedure in daily life would be impracti-
cal. The idea of patients leaving the workplace with a mild 
headache to see a person performing acupuncture is diffi cult 
to conceive. In fact, Diener’s concern has been solved by 
technical improvement. It is time to try if transcutaneous 
electrical acupoint stimulation (TEAS) would induce similar 
therapeutic and prophylactic effect. If so, then it can be per-
formed by the patient under the direction of the physician, 
saving a considerable amount of time, especially for the pro-
phylactic purpose.  
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    Muscle Spastic Pain 

 Spinal trauma is a condition often occurred in car accidents 
and falls. In the United States, the annual incidence of spinal 
cord injury (SCI) is around 12,000, with a prevalence of over 
259,000 persons [ 67 ]. Severe spinal cord injury often induces 
fl accid muscle paralysis, which may turn into muscle spasm 
accompanied by cramping pain, and is hard to treat. Wang 
et al. [ 68 ] used transcutaneous electrical acupoint stimulation 
(TEAS) for the treatment of the spastic pain. The electrical 
stimulation was delivered to the skin over the two acupoints 
at the hand (LI4 on the dorsum of the hand and the other at 
the center of the palm) to form a circuit and two acupoints at 
the opposite leg (ST36 near the knee joint and BL57 at the 
calf muscle) to form a circuit. Wang et al. tried the low and 
high frequencies and found that only 100 Hz, but not 2-Hz 
stimulation, suppressed the muscle spasticity. The effect 
recorded at the end of one session (30 min) lasted for only 
20–25 min. However, after a prolonged stimulation protocol 
(once a day, fi ve times a week for 4 weeks), a cumulative 
therapeutic effect appeared in the second week, shown as a 
gradual decrease of the ankle clonus score and the Ashworth 
score accompanied by a reduction of pain score and an 
improvement of well-being. The therapeutic effect reached a 
plateau at the third and fourth week. The effect was sensitive 
to naloxone, suggesting that opioid peptides were involved. 
Animal studies revealed that implantation of a wax ball into 
the cervical spinal cord of the rat produced an increase of the 
muscle tonicity assessed by H refl ex, accompanied by a 
decrease of the dynorphin content of the spinal cord [ 26 ]. 
Electroacupuncture at 100 Hz applied on the acupoint ST36 
near the knee joint and SP6 near the ankle joint produced an 
increase of the dynorphin content and a decrease of the mus-
cle tonicity. Intrathecal injection of the kappa opioid agonist 
U-50488 produced a similar spasmolytic effect [ 26 ]. 
Summarizing from the clinical observation and the rat exper-
iment, we reached a hypothesis that spinal trauma produced 
a decrease of dynorphin in the spinal cord and an increase of 
muscle tonicity and the development of muscle spasm. This 
pathological status can be partially reversed by 100-Hz 
peripheral stimulation as a result of increased production and 
release of dynorphin which can be mimicked by the intrathe-
cal injection of the kappa agonist U-50488. This preliminary 
study is certainly worth further clinical exploration.  

    Fibromyalgia 

 Fibromyalgia affect 2 % of population, with a man to women 
ratio of 1:7, and no cure is known. Acupuncture has been 
tried with uncertain effect. Four systemic reviews published 
in 2007–2009 showed pessimistic results, ranging from “no” 
to “mixed” or “moderate” effect. However, there are several 

papers showing optimistic results. One is from the Mayo 
Clinic [ 69 ]. They recruited 50 patients with fi bromyalgia and 
evenly divided to two groups. One group used real acupunc-
ture at 18–20 points, with 2- or 10-Hz stimulation for 20 min. 
The control group received mock needle without skin pene-
tration. The patients received six sessions of treatment in a 
period of 2–3 weeks. The symptoms were measured by the 
Fibromyalgia Impact Questionnaire (FIQ) immediately, 1 
and 7 months after the treatment. Acupuncture group showed 
a signifi cant pain relief and a reduction of fatigue and anxi-
ety. The effect was most marked in 1 month ( P   =  0.007) and 
gradually faded in seventh month. Harris et al. [ 70 ] at the 
University of Michigan observed the severity of the symp-
tom of FM and the availability of mu opioid receptors in the 
brain, assessed by the positron emission tomography (PET) 
using  11 C-labeled carfentanyl as the tracer. A negative corre-
lation was revealed in the severity of the syndrome and the 
availability of mu receptors, especially in the brain region 
known to play a role in pain modulation, such as nucleus 
accumbens, the amygdale, and the dorsal cingulate gyrus. 
This result may explain why morphine is not very effective 
in reducing the pain of FM patients. In the second study [ 71 ], 
they observed the effect of acupuncture for the treatment of 
FM. In the meantime, they used PET scan to assess the  11 C 
carfentanyl-binding potential of the brain regions relevant to 
pain control (nucleus accumbens, cingulate, caudate, amyg-
dale). Single session of manual acupuncture applied at nine 
acupoints located at the head and all four extremities pro-
duced a mild increase of the receptor-binding potential 
(short-term effect). After 1 month of acupuncture treatment 
(eight sessions), the brain binding potential of  11 C carfen-
tanyl increased dramatically (long-term effect), which was 
associated with a decrease of the FM symptoms. These 
effects were not found in patients receiving sham acupunc-
ture (skin pricking without needle penetration). The results 
indicate that the therapeutic effect of acupuncture for FM is 
related with the increase of the binding potential of the mor-
phine receptors in the brain. The work of Harris and associ-
ates not only confi rmed the therapeutic effect of acupuncture 
on FM but also demonstrated that the effect of acupuncture 
is related with its ability of increasing the binding potential 
of the brain to mu agonists.   

    Future Directions 

    Design of Appropriate Control Group 

 To make an overview on research in acupuncture analgesia, 
one can see that the main issues of controversy focused on 
the question whether the effect of acupuncture is superior 
over the control group. Unlike the pharmacological experi-
ment where a pill or an injection which looks identical yet 
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contains inert substance can be used to replace the real one, 
acupuncture is a sophisticated procedure which is extremely 
diffi cult to imitate. In designing a clinical trial, at least two 
factors should be considered. One is the selection of the site 
of stimulation (the right acupoint), and the other is the tech-
nique of needle manipulation. For the selection of the site of 
stimulation, one can use (a) the real acupoint, as documented 
in the ancient book marked with points along the hypotheti-
cal line on the skin, named “meridian”; (b) irrelevant point, 
which has been used for other purpose not related with the 
disease under study; and (c) non-acupoint, which can be 
located several millimeters away from the real acupoint, or 
midway between two meridians, or where no meridians are 
known, for example, in the area along the armpits where no 
meridians passing by. Acupuncture at (b) and (c) can be 
regarded as sham acupuncture. For the control of the stimu-
lation, one can use (a) minimal stimulation, such as inserting 
the needle to a small depth, using a weak twisting, or even 
leaving the needle unattended so that no “deqi” sensation is 
produced; (b) a blunt needle or a tooth stick to prick the skin 
without penetration (placebo); and (c) a pseudo-intervention 
such as a beam of laser light which is switched off immedi-
ately. The procedure of placebo acupuncture can be done 
covert to the patient, or being done in an overt manner. In the 
later case, a special device is needed so that the patient sees 
the needle being taped into the skin but actually is withdrawn 
into a hollow space [ 72 ]. All these designs are considered 
inert to the subject, only to produce a psychological effect to 
imitate the acupuncture procedure. However, none of these 
are technically perfect. Lund et al. [ 73 ] pointed out that even 
light touch of the skin can stimulate the mechanoreceptors 
coupled to slow-conducting unmyelinated (C) afferent fi bers, 
resulting in the activation of the insular region of the brain, 
but not in the somatosensory cortex. Activity in these C tac-
tile fi bers has been suggested to induce emotional and hor-
monal reactions commonly seen after caressing and a sense 
of well-being. In one word, they are not “inert.” The authors 
listed results from published papers that for the treatment of 
migraine which has an important affective component, mini-
mal acupuncture stimulation can produce the same therapeu-
tic effect as real acupuncture. However, for the treatment of 
osteoarthritis of the knee with a more pronounced sensory 
component, minimal acupuncture is usually ineffective. 

 With the advance of technology, acupuncture has been 
developed into more sophisticated forms, such as EA and 
transcutaneous electric acupoint stimulation (TEAS). In 
these cases, the design of the control group has more fl exibil-
ity. For example, in order to provide minimal electrical stim-
ulation, one can use the threshold stimulation, that is, the 
intensity is adjusted to a level barely sensible to the patient. 
To further weaken the stimulation, one can adjust the current 
output to 1 min on and 2 min off, thereby to cut the time of 
stimulation to one third of the original level, yet the subject 

still feels the sensation come-and-go. In a study to test the 
feasibility of TEAS for reducing the urge to smoking, Han’s 
group revealed that when they reduce the intensity from 10 
to 5 mA, the effect remained. However, when the intermit-
tent 5 mA is used, it could no longer reduce the urge to 
smoking [ 74 ]. 

 Comparison of the neural correlates of acupuncture and 
placebo effect would show that while acupuncture pathway 
is from bottom up (afferent comes from spinal cord to brain), 
placebo effect is from up down (from brain to the cord). But 
they use similar descending pathways including opioid and 
monoaminergic mechanisms. Brain imaging study showed 
that amygdale, insula, and hypothalamus may demonstrate 
some acupuncture specifi city, whereas dorsolateral prefron-
tal cortex (DLPFC) and rostral anterior cingulate cortex 
(rACC) may support nonspecifi c brain expectancy related 
with placebo effect [ 75 ]. 

 To summarize, placebo effect is common in biomedical 
practice and acupuncture is of no exception. Therefore, great 
care should be taken for the interpretation of the experimen-
tal results. When one fi nds the effect of placebo acupuncture 
to be similar with verum acupuncture, it should not be sim-
ply interpreted to mean that acupuncture is of no effect. 
Indeed, placebo analgesia and acupuncture analgesia may 
use the same opioid mechanism [ 76 ]. Conversely, when the 
mechanisms of placebo and nocebo are made clear, one may 
like to strengthen the placebo effect and to reduce the nocebo 
effect, in order to intensify the therapeutic capacity for the 
good of the patients [ 76 ].  

    Primary Outcome, Secondary Outcome, 
and Long-Term Effect 

 Primary outcome of pain alleviation is usually assessed by 
the visual analog scale. While the immediate analgesic effect 
is important, the follow-up long-term effect is even more 
desirable. Compared to oral pills, acupuncture treatment 
usually takes more time to achieve a visible therapeutic 
effect. So if the effect of acupuncture is short lasting, the 
superiority for this treatment modality would be greatly 
diminished. Likewise, research on the mechanisms of 
 acupuncture effect should also put more emphasis on its 
long-term effect A good example was made by Harris et al. 
who used a PET scan to show that one session of acupunc-
ture produced an immediate increase of morphine-binding 
potential in the brain. This elevation was even stronger when 
eight sessions of acupuncture were delivered to FM patient 
in 1 month of time [ 71 ]. Long-lasting analgesic effect would 
naturally induce simultaneous changes in sleep quality, 
physical activity, quality of life, and sense of well-being. 
These secondary outcomes are supplementary evidence to 
support the primary outcome.   
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    Summary and Conclusions 

 Acupuncture is getting more and more popular in the medi-
cal fi eld. This technology can be used for the treatment of 
distinctive diseases, or an array of conditions such as acute 
and chronic pain. One of the mechanisms is that it can 
increase the production and release of opioid peptides [ 13 ] 
and also increase the opioid receptor availability [ 71 ] in the 
discrete regions of the central nervous system. Conversely, 
acupuncture may just strengthen the homeostasis or activate 
the self-healing process via modulation of endocrine/immune 
systems, thereby improving the health status. 

 While the authentic form of acupuncture is manual 
 needling, the demarcation between manual needling, elec-
troacupuncture (EA), and transcutaneous electric acupoint 
stimulation (TEAS) is gradually fading. From neurobiologi-
cal point of view, acupuncture can be regarded as a special 
form of peripheral stimulation for neuromodulatory effect. 
For example, during the pharmacological anesthesia for sur-
gical operation, why not make use of the endogenous opioid 
system to reduce the postoperative pain and nausea/vomit-
ing, simply by putting the skin electrodes on the acupoints 
prior to chemical anesthesia and leaving the TEAS device 
kept on for the whole period of surgery. During the treatment 
of migraine, for example, why not combine the drug inter-
vention with the TEAS, simply by training the patient with 
the use of the portable TEAS device together with the self- 
sticky skin electrodes. This way, we can contribute to the 
global effort of increasing the therapeutic effi ciency and, in 
the meanwhile, lowering the medical cost. 

 Looking at the future, when the clinical effi cacy of acu-
puncture is made clear and the mechanisms of its action are 
better elucidated, one would expect that patients, physicians, 
and insurance providers would show more interest for the 
use of acupuncture in the clinical practice.     
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            Introduction 

 Manual therapy is an essential and critical part of interdisci-
plinary functional restoration and pain treatment. There are 
multiple types of manual therapies. This chapter will present 
a select few, all of which have clinically shown themselves to 
be effective for such treatment. Some of these techniques 
have been in existence for centuries, while others are more 
recent. However, all of them have evolved over time and 
experience of the main therapists behind their names and 
styles, based on what has been the most effective for those 
suffering from chronic pain. They all have experience and 
time-testing behind them. Some of the literature is scant in 
terms of modern “evidence-based” studies for various rea-
sons: some were started and developed long before double- 
blind randomized controlled trials were considered necessary; 
some have evolved by therapists who have reported tech-
niques that they fi nd work and were meant to be shared with 
other practitioners as practical and useful ways to improve 
function without intending to “prove” their worthiness to a 
scientifi c community; some have simply evolved because 
patients respond to them; and, especially in today’s economic 
climate, research funding to create and implement double-
blind randomized trials of these techniques is rare, if available 
at all. There is, however, crucial and critical thinking behind 
all of the techniques that will be presented in this chapter. The 
purpose of this chapter is to present an overview of various 
manual therapy techniques in order to raise awareness on the 
part of our readers as to what is available, and we submit that 
there is much more specifi c information, as well as courses, 
available to all who desire a more involved learning of these 
topics or wish to be able to practice these various techniques. 

 There is no one particular manual therapy technique that is, 
by development, superior to others. Different patients respond 
differently, and whichever technique a person is able to utilize 
to help themselves is the important discriminator. However, in 
these authors’ experience, those techniques which include 

      Manual Therapies 

           John     F.     Barnes      ,     Albert     L.     Ray      , and     Rhonwyn     Ullmann     

 11

        J.  F.   Barnes ,  PT, LMT, NCTMP      (*) 
  Myofascial Release Treatment Centers and Seminar , 
  222 West Lancaster Avenue, Suite 100 ,  Paoli ,  PA   19301 ,  USA   
 e-mail: paoli@myofascialrelease.com   

    A.  L.   Ray ,  M.D.      
  Medical Director, The LITE Center ,   5901 SW 74 St, Suite 201 , 
 South Miami ,  FL   33143 ,  USA    

  Clinical Associate Professor, University of Miami Miller School 
of Medicine ,   Miami ,  FL ,  USA   
 e-mail: aray@thelitecenter.org   

    R.   Ullmann ,  BS, M.S.      
  The LITE Center , 
  5901 SW 74 St, Suite 201 ,  South Miami ,  FL   33143 ,  USA   
 e-mail: bearrab@aol.com  

   Key Points 

•     Manual therapies are an essential part of functional 
restoration and pain treatment in people with persistent 
pain.  

•   Several therapeutic techniques can help with neuro-
plastic positive changes in brain function (retraining 
the brain).  

•   The most critical element in improving function is to 
fi nd a technique that “fi ts” the patient best since they 
all have common elements for brain change.  

•   The common feature of successful long-term improve-
ment via manual therapies seems to be simultaneous 
multiple inputs to the brain; some of which incorporate 
mindful focused attention coupled with sensory and/or 
motor activities.  

•   The therapeutic improvements from the manual thera-
pies discussed in this chapter demonstrate long-term 
effectiveness, unless the person is re-traumatized in 
body, mind, or both.    
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more than one “brain input” at a time seem to be the techniques 
that offer the most effective opportunities to alter neuroplastic 
patterns in the brain, and that is why this list of therapies have 
been chosen for discussion. This mind- body connection 
“release” via multiple simultaneous brain “inputs” also seems 
to be one characteristic which makes these techniques more 
effective than single-modality “traditional” physical therapy 
for those suffering from persistent pain. 

 We will now turn to specifi c manual therapies and begin 
with the John Barnes technique. Within this section is a more 
detailed discussion related to the fascia and the mind-body 
connection within this “connective” tissue system. The prin-
ciples related to fascial characteristics, however, are appli-
cable to the other therapeutic techniques that follow as well.  

    John F. Barnes Myofascial Release 

 Myofascial release is a whole body, hands-on approach for 
the evaluation and treatment of the human structure. Its focus 
is the fascial system. Pain associated with physical trauma, 
an infl ammatory or infection process, surgical procedures, or 
structural imbalance from dental malocclusion, osseous 
restriction, leg-length discrepancy, and pelvic rotation may 
all create inappropriate fascial strain. 

 Trauma and infl ammatory responses create myofascial 
restrictions that can produce tensile pressures of approxi-
mately 2,000 lb/in. 2  on pain-sensitive structures that do not 
show up in any of the standard tests (x-rays, myelograms, CT 
scans, electromyography, etc.). 

 This enormous pressure acts like a “straightjacket” on 
muscles, nerves, blood vessels, and osseous structures pro-
ducing the symptoms of pain, headaches, and restriction of 
motion. Myofascial release allows the chronic infl ammatory 
response to resolve and eradicate the enormous pressure of 
myofascial restrictions exerted on pain-sensitive structures 
to alleviate symptoms and to allow the body’s natural healing 
capacity to function properly. 

 Fascia, an embryologic tissue, reorganizes along the lines 
of tension (called tensegrity) imposed on the body, adding 
support to misalignment and contracting to protect the indi-
vidual from further trauma (real or imagined). This has the 
potential to alter organ and tissue physiology signifi cantly. 
Fascial strains can slowly tighten, causing the body to lose 
its physiologic adaptive capacity. Flexibility and spontaneity 
of movement are lost, setting the body up for more trauma, 
pain, and limitation of movement. These powerful fascial 
restrictions begin to pull the body out of its three- dimensional 
alignment. 

 Janet Travell’s [ 1 ] detailed description of the myofascial 
element indicates that there is a smooth fascial sheath which 
surrounds every muscle of the body, so that every muscular 
fascicle is surrounded by fascia, every fi bril is surrounded by 

fascia, and every microfi bril down to the cellular level is sur-
rounded by fascia. Therefore, it is the fascia that ultimately 
determines the length and function of its muscular compo-
nent, and muscle becomes an inseparable component of fas-
cia. Because fascia covers the muscle, bones, nerves, organs, 
and vessels down to the cellular level, malfunction of the 
system due to trauma, surgery, poor posture, or infl ammation 
can bind down the fascia, resulting in abnormal pressure on 
any or all of these body components. 

 As Travell [ 1 ] has explained, restrictions of the fascia can 
create pain or malfunction throughout the body, sometimes 
with bizarre side effects and seemingly unrelated symptoms 
that do not always follow dermatome zones. An extremely 
high percentage of people suffering with pain, loss of motion, 
or both may have fascial restriction problems. 

 John F. Barnes Myofascial Release (JFBMFR), along with 
therapeutic exercise and movement therapy, improves the 
vertical alignment and lengthens the body, providing more 
space and less pressure for the proper functioning of osseous 
structures, neuromatrix system, blood vessels, and organs. 

 Thus, for example, with an injury to the lumbosacral area, 
patients have been known to experience distant symptoms such 
as occipital headaches, upper cervical pain and dysfunction, 
feelings of tightness around the thoracic area, lumbosacral 
pain, and tightness and lack of fl exibility in the posterior aspect 
of the lower extremity. During trauma, or with development of 
a structural imbalance, a proprioceptive memory pattern of 
pain is established in the central nervous system. Beyond the 
localized pain from injured nerves, these refl ex patterns remain 
to perpetuate the pain during and beyond healing of the injured 
tissue, similar to the experience of phantom limb pain. 

 Once fascia has tightened and is creating symptoms dis-
tant from the injury, appropriate traditional localized treat-
ments may produce temporary results; however, they do not 
treat the “straightjacket” of pressure that is causing the 
symptoms. Myofascial release (JFBMFR) techniques are 
performed in conjunction with specifi c systematic treatment. 
The gentle tractioning forces applied to the fascial restric-
tions will elicit heat from a vasomotor response which 
increases blood fl ow to the affected area, enhancing lym-
phatic drainage of toxic metabolic wastes, realignment of 
fascial planes, and, most importantly, reset the soft tissue 
proprioceptive sensory mechanism. The activity seems to 
reprogram the central nervous system, enabling the patient to 
perform a normal, functional range of motion without elicit-
ing the previous pain patterns [ 2 ]. 

 The goal of this form of myofascial release is to remove 
fascial restrictions and restore the body’s equilibrium. When 
the structure has been returned to a balanced state, it is 
realigned with gravity. When these aims have been accom-
plished, the body’s inherent ability to self-correct returns, 
thus restoring optimum function and performance with the 
least amount of energy expenditure [ 3 ]. A more ideal 
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 environment to enhance the effectiveness of concomitant 
systematic work therapy is also created (Fig.  11.1 ).  

 The trained JFBMFR therapist fi nds the cause of symp-
toms by evaluating the fascial system. The technique requires 
continuous reevaluation during treatment, including obser-
vation of vasomotor responses and their location as they 
occur after a particular restriction has been released. 

 When the location of the fascial restriction is determined, 
gentle pressure is applied in its direction. It is hypothesized 
that this has the effect of pulling the elastocollagenous fi bers 
straight. When hand or palm pressure is fi rst applied to the 
elastocollagenous complex, the elastic component is 
engaged, resulting in a “springy” feel. The elastic component 
is slowly stretched until hands stop at what feels like a fi rm 
barrier. This is the collagenous component. This barrier can-
not be forced; it is too strong. Instead, the therapist continues 
to apply gentle sustained pressure, and soon, the fi rm barrier 
will yield to the previous melting or springy feel as it 
stretches further. This yielding phenomenon is related to vis-
cous fl ow; that is, a low load (gentle pressure) applied slowly 
will allow a viscous medium to fl ow to a greater extent than 
a high load (quickly applied) pressure [ 4 ,  5 ]. The viscosity of 
the ground substance has an effect on the ground collagen 
since it is believed that the viscous medium that makes up the 
ground substance controls the ease with which collagen 
fi bers rearrange themselves (Jenkins DHR). As this rearrang-
ing occurs, the collagenous barrier releases, producing a 
change in tissue length [ 4 ]. 

 JFBMFR techniques and myofascial unwinding seem to 
allow for the complete communication of mind with body 
and body with mind, which is necessary for healing. The 
body remembers everything that ever happened to it, and 
Hameroff’s research [ 6 ] indicates that the theory of “quan-
tum coherence” points toward the storing of meaningful 
memory in the microtubules, cylindrical protein polymers 
that we fi nd in the fascia of cells. Mind-body awareness and 
healing are often linked to the concept of “state-dependent” 
memory, learning, and behavior [ 7 ,  8 ]. For example, a cer-
tain smell or the sound of a particular piece of music may 
create a fl ashback phenomenon, a visual, sensorimotor 
replay of a past event or an important episode in our lives 
with such vividness that it is as if it were happening at that 
moment. Work based on the writings of and expanded upon 
by Barnes, Hameroff, and colleagues [ 6 ] includes position- 
dependent memory, learning, and behavior, with the struc-
tural position being the missing component in Selye’s 
state-dependent theory as it is currently described [ 7 ,  8 ]. 

 During periods of trauma, people form subconscious 
indelible imprints of the experience that have high levels of 
emotional content and which could not be processed at the 
time of occurrence. The body can hold information below the 
conscious level, as a protective mechanism, so that memories 
tend to become dissociated, or amnesiac, called memory dis-
sociation, or reversible amnesia. Subconscious holding pat-
terns eventually form for specifi c muscular tone or tension 
patterns, and the fascial component then tightens into these 
habitual positions of strain as a compensation to support mis-
alignment that results (tensegrity effect). Therefore, the 
repeated postural insults of a lifetime, combined with the ten-
sions of emotional and psychological origin, seem to result in 
tense, contracted, bunched, and fatigued fi brous tissue. A 
combination of mental and physical stresses may alter the 
neuromyofascial and skeletal structure, creating a visible, 
identifi able physical change which, itself, generates further 
stress, such as pain, joint restrictions, general discomfort, and 
fatigue. A chronic stress pattern produces long-term muscu-
lar contraction which, if prolonged, can cause energy loss, 
mechanical ineffi ciency, pain, cardiovascular pathology, and 
hypertension [ 9 ]. Memories are state (or position) dependent 
and can therefore be retrieved when the person later repeats 
that particular state (or position). This information is not 
available in the normal conscious state, and the body’s pro-
tective mechanisms keep us away from the positions that our 
mind-body awareness construes as painful or traumatic. 

 It has been demonstrated consistently that when a myo-
fascial release technique takes the tissue to a signifi cant posi-
tion, or when myofascial unwinding allows a body part to 
assume a signifi cant position three-dimensionally in space, 
the tissue not only changes and improves, but memories, 
associated emotional states, and belief systems rise to the 
conscious level. This awareness, through the positional 
reproduction of a past event or trauma, allows the individual 

  Fig. 11.1    Fascia man (Courtesy of John Barnes)       
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to grasp the previously hidden information that may be creat-
ing or maintaining symptoms or behavior that deter improve-
ment. With the repressed and stored information now at the 
conscious level, the individual is in a position to learn which 
holding or bracing patterns have been impeding progress and 
why. The release of the tissue with its stored emotions and 
hidden information creates an environment for change. As 
such, no longer do patients habitually fi nd themselves hold-
ing or stiffening to protect themselves from future pain or 
trauma. Release of fear and emotion takes place simultane-
ously with physical fascial release and physiologic release of 
the associated stress hormones.  

    Fascia and New Explanatory Paradigms 

 Clinical evidence has demonstrated that restrictions in the 
fascial system are of considerable importance in relieving 
pain and restoring function [ 10 ]. Myofascial release becomes 
vitally important when we realize that these restrictions can 
exert tremendous tensile forces on the neuromuscular- skeletal 
systems and other pain-sensitive structures, creating the very 
symptoms that we have been trying to eliminate [ 11 ]. 

 An important component of the theory behind the mind- 
body connection is the ability for people to transmit natural 
bioelectrical currents along the endogenous electromagnetic 
fi elds of the three-dimensional network of the fascial sys-
tem of another person [ 4 ]. Medical applications of exoge-
nous bioelectromagnetics (like x-ray) are very common. 
Endogenous bioelectromagnetic fi eld, natural within all 
 living beings, has only more recently been studied [ 4 ,  12 ]. 

 Increasingly, medical researchers and experienced health 
professionals are beginning to view the body as a self- correcting 
mechanism with bioelectric healing systems. According to 
Cowley [ 13 ], some scientists are starting to explore the body’s 
sensitivity to electromagnetic energy. Electromagnetic fi elds 
“trigger the release of stress hormones… [and] can affect such 
processes as bone growth, communication among brain cells, 
and even the activity of white cells” [ 13 ]. 

 Copper wire is a well-known conductor of electricity. If 
copper wire becomes twisted or crushed, it loses its ability to 
conduct energy properly. It is thought that fascia may act like 
copper wire when it becomes restricted through trauma, 
infl ammatory processes, or poor posture over time. Then, its 
ability to conduct the body’s bioelectricity seems to be dimin-
ished, setting up structural compensations and, ultimately, 
symptoms or restrictions of motion [ 4 ]. Just like untwisting a 
copper wire, myofascial release techniques seem to restore 
the fascia’s ability to conduct bioelectricity, thus creating the 
environment for enhanced healing. Release techniques can 
also structurally eliminate the enormous pressures that fascial 
restrictions exert on nerves, blood vessels, and muscles [ 4 ].  

    Fascial “Memory” 

 It appears that not only the myofascial element but also every 
cell of the body has a consciousness that stores memories 
and emotions [ 4 ,  14 ]. Research fi ndings suggest that the 
mind and body act on each other in often remarkable ways. 
With the help of sophisticated new laboratory tools, investi-
gators are demonstrating that emotional states can translate 
into altered responses in the immune system, the complex 
array of organs, glands, and cells that comprises the body’s 
principal mechanism for repelling invaders. The implications 
of this loop are unsettling. To experts in the fi eld of psycho-
neuroimmunology, the immune system seems to behave 
almost as if it had a brain of its own. This is creating a revolu-
tion in medicine in the way we view physiology. More than 
that, it is raising profound and tantalizing questions about the 
nature of behavior, about the essence of what we are [ 15 ]. 

 Fascia is not accessed by traditional mechanical methods 
such as point mobilization modalities or traditional stretching 
methods. Fascia, instead, responds to the combination of the 
intentional application of endogenous bioelectromagnetic 
energy fi elds and the sustained mechanical pressure at the 
myofascial barrier from within the therapist. Through the 
palms and fi ngers of the therapist’s hands, this gentle, sus-
tained mechanical pressure seems to open memories and expe-
riences in restricted fascia, for upon the release of restrictions, 
patients commonly become transported back to an injurious 
experience and with similar emotion, relating the experience 
in three-dimensional detail [ 4 ]. Once the trauma is completely 
experienced and fascial restrictions have given way, healing 
can commence. We have yet to learn the cellular mechanism of 
the healing process, it is believed that as restrictions are 
removed from fascia, body energy, blood, lymph, neurotrans-
mitters, neuropeptides, and steroids are free to fl ow, restoring 
balance, homeostasis, and overall health to the system [ 4 ]. 

 Myofascial release is not offered to replace traditional 
physical therapy techniques, but rather to supplement and 
enhance them as a complementary approach in evaluating 
and treating patients with pain, restriction of motion, and 
structural symptoms.  

    Yoga 

 Yoga historically evolved from a Hindu spiritual and ascetic 
discipline which utilizes specifi c body postures (asana) 
along with breath control (prana) and simple meditation to 
achieve unity of body and mind. Asana is the Sanskrit term 
for the physical postures of yoga. (Interestingly, many “tra-
ditional” Western physical therapy stretches and exercises 
are based in yoga tradition, but they do not incorporate the 
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mindful focus in addition.) However, asana is only one of 
eight “limbs” of yoga, the majority of which are more con-
cerned with mental and spiritual well-being rather than the 
physical. This technique is about creating balance in the 
body through development of strength and fl exibility, includ-
ing stretching. One style, vinyasa, utilizes the poses quickly 
in succession to create body heat through movement, while 
other styles go more slowly to focus on increasing stamina 
and perfect alignment of the pose. 

 Yoga has been found to be effective in the treatment of 
low back pain. In looking at randomized trials of yoga in low 
back pain with pain level as a mandated outcome measure, 
fi ve RCTs suggested yoga signifi cantly reduced low back 
pain compared to usual care, education, or conventional ther-
apeutic exercises [ 16 ]. An 8-week yoga program demon-
strated reduced pain, reduced catastrophizing, increased 
acceptance and mindfulness, and increased cortisol levels in 
women with fi bromyalgia [ 17 ]. Positive results are shown in 
primary dysmenorrhea in reducing the pain intensity and 
duration [ 18 ]. In children with functional abdominal pain 
and irritable bowel syndrome, yoga has reduced pain and fre-
quency, especially in children between 8 and11 years old 
[ 19 ]. In a yogic prana (breathing) energization technique 
(YPET) study of fresh simple fractures of extra-articular 
long and short bones, patients within the yoga treatment 
showed signifi cant improvement over controls in pain reduc-
tion, tenderness reduction, swelling, and increased fracture 
time density and number of cortices united [ 20 ].  

    Feldenkrais Method or Awareness Through 
Movement® 

 Feldenkrais Method is a form of somatic education devel-
oped by Dr. Moshe Feldenkrais, a physicist, judo expert, 
mechanical engineer, and educator who utilized this knowl-
edge base to design a method of gentle movement and 
directed attention to improve movement and enhance human 
functioning. Another name for this treatment method is 
Awareness Through Movement ® . It is based on the principles 
of physics, biomechanics, and an empirical understanding of 
learning. It has been successfully utilized in all age groups in 
both physically challenged and physically fi t groups, includ-
ing professional athletes. It is claimed to be useful for help-
ing those with chronic pain, those wishing to improve their 
self-awareness and self-image, and in central nervous condi-
tions such as multiple sclerosis, cerebral palsy, and stroke. 

 Literature is scarce for treatment of chronic pain with 
Feldenkrais Method, but one study of 14 women with non-
specifi c neck and shoulder pain in a self-report study model 
demonstrated signifi cant improvement and found the tech-
nique “wholesome, but diffi cult.” Additionally, they reported 

positive changes in posture, balance, a feeling of release, and 
increased self-confi dence, and these positive effects remained 
after 4–6-month follow-up [ 21 ]. In a study comparing Body 
Awareness Therapy (BAT), Feldenkrais Method (FM), and 
conventional physiotherapy in patients with nonspecifi c 
musculoskeletal disorders, both the BAT and FM groups 
improved over conventional therapy in pain and quality of 
life, and they remained stable over time, while the conven-
tional therapy group deteriorated at 1-year follow-up [ 22 ].  

    Pilates 

 Pilates exercises were developed by Joseph Pilates in the 
1920s. There are six principles to Pilates exercises which 
emphasize precision of movement over quantity of exercise, 
and these include centering, control, fl ow, breath, precision, 
and concentration. Core muscle strength is the foundation of 
this technique, and these include the deep muscles of the 
abdomen and back. Pilates exercises are done either on a mat 
or on specialized equipment that utilizes pulleys and the 
patient’s own body weight for resistance. 

 Literature review for Pilates-based treatment of chronic 
pain produced mixed results. One 4-week study for treat-
ment of nonspecifi c chronic low back pain looked at pain 
reduction and functional disability, and demonstrated a sig-
nifi cant decrease in pain and disability which continued at 
12-month follow-up, compared to a control group receiving 
usual care [ 23 ]. Another study compared Pilates training in 
people with fi bromyalgia with a home exercise program of 
stretching/relaxation found signifi cant improvement in both 
pain and FIQ (Fibromyalgia Impact Questionnaire) at 12 
weeks, but only in FIQ at 24 weeks in the Pilates group [ 24 ]. 
Multiple studies did literature reviews of RCTs including 
nonspecifi c low back pain with varied results. In a systematic 
review and meta-analysis, Lim concluded that Pilates-based 
exercises are superior to minimal intervention for pain relief, 
but not superior to other forms of exercise to reduce pain and 
disability [ 25 ]. The La Touche [ 24 ] review also found posi-
tive effects for reducing pain in nonspecifi c chronic low back 
pain but cautions that no studies have identifi ed which spe-
cifi c parameters are to be applied when prescribing Pilates 
exercises [ 26 ]. However, Posadzki’s literature review found 
“some evidence” supporting effectiveness of Pilates in man-
agement of low back pain, they point out that no defi nite 
conclusions could be drawn, and further research is needed 
due to the sample sizes, heterogeneity of inclusion/exclusion 
criteria, etc. [ 27 ]. On the contrary, one literature review 
found no improvement in pain or functionality in low back 
pain patients when compared to control and lumbar stabili-
zation exercise groups. However, the Pilates group was no 
worse either [ 28 ].  
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    Alexander Technique 

 The Alexander technique is focused on movement and release 
of tension in the body. It is designed to improve the ease and 
freedom of movement, balance, support, and coordination. 
This technique improves the effi ciency with which we move 
and decreases the energy and effort required. It is more a 
reeducation of the mind and body, rather than an exercise 
program, but it is a useful manual therapy. Like Feldenkrais 
Method, Alexander technique is based on tension patterns in 
our movement that develop from about age 3–4 years on, and 
both techniques are designed to reinstate better movement, 
more “childlike” to make improvement. Both utilize aware-
ness as a major part of change, and both are based on learning 
philosophies. The Alexander technique is utilized in painful 
conditions based on the body  tensions, usually out of our 
awareness, involved in painful conditions. 

 The medical literature regarding treatment of pain with 
Alexander technique provides supportive evidence for this 
treatment. One study found Alexander technique alone supe-
rior to either massage or massage combined with Alexander 
technique for chronic back pain [ 29 ]. In fact, those patients 
reported being able to manage their back pain better utilizing 
Alexander teachings without the excuses made for diffi culty 
in standard exercising, because it “made sense” and they 
could perform it while carrying out everyday activities or 
relaxing [ 30 ]. Two studies found Alexander lessons effective 
for chronic pain at 1-year follow-up [ 31 ,  32 ]. A literature 
review by Ernst found two good studies that demonstrated 
Alexander technique to be useful in reducing disability in 
patients suffering from Parkinson’s disease and improving 
pain behavior and disability in patients with back pain. They 
recommend further study of this technique, as the evidence 
was not “convincing” [ 33 ].  

    Aquatic Therapy 

 Water is an excellent medium for recovery from minor to 
major injuries and chronic pain. It addresses muscle imbal-
ances and postural problems and is also less threatening to 
patients who are afraid of exercise, pain, and/or reinjury. By 
creating a safe environment, one in which the patient can feel 
more in control and one that may not increase pain, can be a 
stepping-stone to changing the patients perception of pain 
and of movement. 

 The properties of water make it ideal for achieving thera-
peutic goals in a safe and effective environment [ 34 ,  35 ]:
•    Buoyancy. Buoyancy is the upward pressure exerted by 

the fl uid in which the body is immersed. Buoyancy 
opposes the force of gravity, allowing the body to move 
more freely and easily than on land.  

•   Decreased compressive forces. This is due to the effects 
of buoyancy. The deeper one is in water, the greater the 
decrease in the compressive or weight-bearing forces on 
all joints, as well as the discs of the spine.  

•   Even hydrostatic pressure on submerged body parts. 
There is equal pressure from the water on the body that 
increases with depth. This is helpful for swelling around 
the joints or circulatory problems because the static fl uid 
around the joints is forced upward toward the heart by 
hydrostatic pressure.  

•   Temperature. Aquatic therapy can be affected in any com-
fortable water temperature, but heated water (89–91 °F) 
has been found to be demonstrably more effective, espe-
cially for persons with arthritic conditions.    
 Many patients who are unable or not emotionally or psy-

chologically ready to exercise in a conventional clinic setting 
can successfully participate in water exercise programs. In 
addition to the physical benefi ts (below), the safe environ-
ment builds confi dence and trust in their ability to move and 
to exercise:
•    Safety. One of the attractions to water as a therapeutic 

modality is the safety. Water is supportive through its 
buoyancy, resistive in nature, and equal in hydrostatic 
pressure on the submerged body part.  

•   Flexibility/range of motion. Due to the decrease of gravi-
tational forces in water, the body moves freely, and over-
all weight is diminished so that a body part can be lifted 
and stretched without as much pain.  

•   Strengthening. The body in water is working against resis-
tance, yet the patient feels supported and safe in this envi-
ronment. As strength and endurance improve, resistive 
devices are available that enable the person to “turn up” 
the intensity of the exercise, further increasing cardiovas-
cular strength and endurance aspects of reconditioning.  

•   Muscle reeducation. When movement patterns have been 
altered due to injury and/or pain, reeducating the whole 
body as well as the brain can be accomplished effectively 
in water.  

•   Balance. The environment in water is ever-changing, and 
the patient is constantly challenged.     

    Functional Movement/Restoration 

 What is “functional movement” and how does it differ from 
“traditional” physical therapy? 

 Functional movement is a “functional approach” to exer-
cise and restoration, meaning that it is designed to address 
“real-world” movements and mimics the broad range of 
daily movements one might normally do. It teaches the body 
how to actually move, use, and increase available strength 
utilizing everyday movement patterns [ 36 ,  37 ]. Basically, it 
is directed toward the way a patient works, plays, and lives. 
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Its goal is to get the patient back to work, play, and normal-
ized life. 

 Once an injury and/or pain begins (particularly if it began 
quite a while ago), the way a patient moves changes due to 
compensation and fear of pain. This puts stress on more than 
just the injured area. Changes and pain begin to be noticed in 
other areas of their body as well. Treating just the injured 
area, as is often done, does not treat the patient. As patients 
begin to feel pain in other areas, it frequently affects not just 
their body, but their mind and their spirit. Treating only the 
injured area is often not the answer. Integration of mind, 
body, and spirit simultaneously restores functionality and 
retrains the brain by creating new and/or restoring normal 
movement patterns that can help return patients back to life.  

    Summary 

 In this chapter, we have reviewed some of the most important 
manual therapy techniques that are utilized for reducing pain 
and restoring functionally improved mechanical abilities and 
mindful peacefulness. The utilization of touch should be 
apparent in all of these techniques, some of which allow for 
direct touching as a way to transfer information and energy 
between the pain sufferer and the therapist helping them, 
while others do it with indirect touching and “self-touching” 
of energy (as in yoga). The most important common denomi-
nator that we have found among all of these manual tech-
niques is the useful application of mindful focus coupled 
with simultaneous sensory and/or motor involvement. This 
double stimulation of the brain seems to us to be the link that 
alters the brain in a positive way in either depotentiating the 
long-term potentiation that occurred by sensitization of the 
pain pathways or those that “clogged” the information trans-
fer ability of the body’s connective tissue system, especially 
the fascia. Once these problems are reversed, our mind-body 
connections are able to optimize their functions, and we see 
improvement that not only helps the person feel and function 
better but is permanent unless new problems develop. This is 
the important part of the manual therapies presented here, 
and why they become signifi cantly important adjuncts to 
more traditional type physical therapies, which do not seem 
to make the same permanent improvements in persons with 
persistent pain. Traditional physical therapies are much more 
effective in treating the type of eudynia where pain is still a 
symptom of an underlying mechanical problem such as an 
acute injury, postsurgical problems, or fl are-ups of arthritic 
conditions. Once maldynia develops, the manual therapies 
reviewed in this chapter become much more useful, because 
they are effective in changing the neuroplastic dysfunctional 
brain states that have developed and in “clearing out” long- 
standing dysfunctional conditions within the soft tissue, 
especially, as mentioned, the fascia.     
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            Introduction 

 Regenerative injection therapy (RIT), also known as 
 prolotherapy or sclerotherapy, is a treatment for chronic 
musculoskeletal pain caused by connective tissue diathesis 
utilizing chemical or biologic substances [ 1 ]. Steroidal and 
nonsteroidal anti-infl ammatory medications are useful in 
degenerative disease processes with concomitant infl am-
matory changes or fi brosis which tethers adjacent structures 
such as nerves or tendons. In such instances, hydrodissec-
tion with injectates containing corticosteroid may also 
prove useful. RIT is a viable, type-specifi c treatment for 
chronic conditions that involve collagen destruction or 
degeneration. Multiple controlled and uncontrolled studies 
indicated effectiveness of RIT in treating painful degenera-
tive musculoskeletal conditions. Advances in imaging tech-
nology such as MRI and diagnostic ultrasound made it 
possible to visualize soft tissue pathology in the muscles, 
ligaments, and tendons. Tendinosis is frequently present in 
the appendicular and axial tendons. The diagnosis of tendi-
nosis requires therapeutic interventions different from corti-
costeroids. There is literally an army of capable doctors 
who need biologically active substances to repair or regen-
erate degenerative pathologic changes. Old and newer injec-
tates used for RIT such as polidocanol, platelet-rich plasma, 
and stem cells meet these requirements and are rendering 
impressive results. 

 The published pain patterns from ligaments, muscles, 
intervertebral discs, and synovial joints in the cervical tho-
racic and lumbar regions overlap signifi cantly (Figs.  12.1 , 
 12.2 ,  12.3 ,  12.4 ,  12.5 , and  12.6 ) [ 2 – 4 ,  10 – 16 ]. Nonetheless, 
ligaments and tendons of these regions are rarely included in 
differential diagnosis. This chapter is addressing the diag-
nostic and therapeutic approaches to chronic musculoskele-
tal pain related to the pathology of fi brous collagenous 
connective tissue that could benefi t from RIT.        
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•     Focuses on treatment of pain related to pathology of 
the connective tissue  
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injectates  
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•   Compares and explains the signifi cant resemblance of 

pain maps derived from the interspinous ligaments 
with those from the spinal and pelvic synovial joints  

•   Provides a step by step approach to differential diagno-
sis and treatment  

•   Describes future directions for regenerative injection 
therapy    
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    Evolution of Terminology 

 Prior to 1930s, this treatment was called “injection treat-
ment” with addition of a pathologic descriptor such as of 
injection treatment of varicose veins or injection treatment of 
hydroceles [ 17 ]. Biegeleisen coined the term “sclerotherapy” 
in 1936 [ 18 ]. 

 Concluding that sclerotherapy implied scar formation, 
Hackett coined the term prolotherapy as “the rehabilitation of 
an incompetent structure by the generation of new cellular tis-
sue.” Hackett’s supposition that “… prolotherapy is a  treatment 
to permanently strengthen the ‘weld’ of disabled ligaments 
and tendons to bone” led to treatment with injections at 

the fi bro-osseous junctions [ 11 ]. More recent work found sig-
nifi cant amount of degenerative changes in the midsubstance 
of the ligaments and tendons as well as ruptures at the fi bro-
muscular interfaces, and intersubstance changes. 

 Further, current understanding of the basic science is such 
that regeneration and repair extend beyond the proliferative 
stage which is only a short phase of the healing process. 
More so, proliferation is an integral part of a malignant 
unsuppressed growth as well as degenerative changes which 
are present in the bones, synovium, intervertebral discs, liga-
ments, tendons, and fascial connective tissues. Regenerative 
injection therapy was coined by Dr. Linetsky because it is a 
more appropriate nomenclature for the treatment modality 
which promotes natural healing [ 1 ,  19 – 22 ].  
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  Fig. 12.1    Modifi ed comparative composition of pain distribution in 
the cervical region provoked by injections of hypertonic saline in to the 
interspinous ligaments ( a ) Feinstein et al. [ 2 ]. Synovial joints: ( b ) ( c ) 
Signifi cant overlap of these pain maps is due to the fact that injected 

structures are innervated by the cervical dorsal rami specifi cally the 
medial branches (MBDR). Similar relations exist in the thoracic, 
 lumbar, and sacral regions (With permission from Dwyer et al. [ 3 ]; and 
Dreyfuss et al. [ 4 ])       
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    Local Anesthetics in the Diagnosis 
of Musculoskeletal Pain 

 Differential diagnosis of musculoskeletal pain based on infi l-
tration of procaine at the fi bro-osseous junctions was pioneered 
in the 1930s by Leriche [ 16 ,  19 ,  22 ]. Steindler and Luck 
described that posterior primary rami provide sensory supply 
to muscles, tendons, thoracolumbar fascia, ligaments, and apo-
neuroses and their origins and insertions; therefore, no defi nite 
diagnosis could be made based on clinical presentation alone. 
They established the following criteria to prove a causal rela-
tionship between the structure and pain symptoms: reproduc-

tion of local and referral pain by needle contact, suppression of 
local tenderness, and referral/radiating pain by procaine infi l-
tration [ 23 ]. Haldeman and Soto-Hall [ 24 ] infi ltrated procaine 
in to posterior sacroiliac and interspinous ligaments, zygapoph-
yseal joint capsules producing a fi eld block with a marked 
relaxation of spastic musculature facilitating a routine use of 
sacroiliac and facet joint manipulations. They have introduced 
manipulation of axial joints under local anesthesia [ 24 ]. 

 The same basic principles have been employed over all of 
the anatomic areas since the inception of RIT. Local anes-
thetic diagnostic blocks are still the best available objective 
confi rmation of the precise source of pain in clinical diagno-
sis [ 3 ,  4 ,  11 – 17 ,  22 – 25 ].  
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  Fig. 12.2    A modifi ed, comparative composition of pain distribution in 
the thoracic region provoked by injections of hypertonic saline into the 
interspinous ligaments by Feinstein et al. [ 2 ] (Upper two rows –  a ) and 
thoracic Z-joints ( b ) by Dreyfuss et al. [ 4 ], ( c ) by Dussault and Kaplan 

[ 5 ], and ( d ) by Fukui et al. [ 6 ]. Signifi cant resemblance of the pain 
 patterns and their overlaps is due to the fact that injected structures 
receive the same segmental innervated by the thoracic dorsal rami spe-
cifi cally the medial branches (MBDR)       
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    Anatomic Biomechanical and Pathologic 
Considerations 

 Ligaments are dull white, dense connective tissue structures 
that connect adjacent bones. They may be intra-articular, 
extra-articular, or capsular. Collagen fi bers in ligaments may 
be parallel, oblique, or spiral, each of these orientations con-
tains specifi c cross-linking formations. Such orientations 
represent adaptation to specifi c directions in restriction of 
joint displacements. Under a light microscope, ligaments 
have a crimped, wavelike appearance which unfolds during 
initial loading of collagen [ 22 ,  26 – 28 ]. When elongated up to 
4 % of original length, ligaments and tendons return to their 
original crimped wave appearance. Beyond 4 % of elonga-
tion, they lose elasticity and become permanently laxed, 
causing joint hypermobility. In degenerated ligaments, sub-
failure was reported at earlier stages of elongation. At its 
best, natural healing may restore connective tissue to their 
pre-injury length, but only 50–75 % of its pre-injury tensile 
strength [ 22 ,  27 – 30 ]. 

 There are three types of nerve terminals in posterior spi-
nal ligaments: free nerve endings and the Pacini and the 
Ruffi ni corpuscles. A sharp increase in the quantity of free 

nerve endings at the tips of lumbar spinous processes was 
documented (Fig.  12.7 ) [ 29 ].  

 Collagenous tissues are deleteriously affected by nonste-
roidal anti-infl ammatory drugs (NSAIDs), steroid adminis-
trations, inactivity, and denervation. A single corticosteroid 
injection into a ligament or tendon has been reported to have 
debilitating effects on the strength of collagen contained 
therein [ 27 ]. 

 In the presence of repetitive microtrauma with insuffi -
cient time for recovery, use of NSAIDs and steroids, tissue 
hypoxia, metabolic abnormalities, and other less defi ned 
causes, connective tissues lose their homeostasis and cycle 
toward an accelerated degenerative pathway [ 17 ,  22 ,  27 ,  30 , 
 32 – 34 ]. Therefore, a cautious use of anti-infl ammatory ther-
apy continues to be a useful, but an adjunctive, therapy [ 32 ]. 
It should be noted that unless homeostasis is reestablished in 
a joint which the ligament protects, further progressive 
degenerative changes occur with time when continued laxity 
is present. A well-known example of this is the development 
of osteoarthrosis in the knee joint following ACL injury with 
associated laxity of the joint capsule. 

 As opposed to ligaments, tendons are glistening whit-
ish collagenous bands interposed between muscle and 
bone that transmit tensile forces during muscle contraction. 

Lumbar ZJ cba  Fig. 12.3    Modifi ed comparative 
composition of pain distribution 
in the lumbar region provoked by 
injections of hypertonic saline 
into the ( a ) lumbar interspinous 
ligaments dots in the midline 
from Kellgren et al. [ 7 ], from 
lumbar Z-joints, Mooney and 
Robertson [ 8 ] ( b ), and from 
asymptomatic subjects ( c ) of 
symptomatic patients 
( paravertebral dots ); signifi cant 
resemblance of the pain patterns 
and their overlaps is due to the 
fact that injected structures 
receive the same segmental 
innervated by the lumbar dorsal 
rami specifi cally the medial 
branches (MBDR)       
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There are considerable variations in shape and structure of 
fi bro- osseous attachments and myotendinous junctions. A 
normal tendon with a cross section of 10 mm in diameter can 
support a load of 600–1,000 kg [ 22 ,  26 ,  33 ]. 

 Collagenous tissue response to trauma is infl ammatory/
regenerative/reparative in nature and varies with the degree 
of injury. In the presence of cellular damage, regenerative 
pathway takes place; in the case of extracellular matrix 
 damage, a combined regenerative/reparative pathway takes 
place. Both are controlled by hormones, chemical, and 
growth factors [ 17 ,  22 ,  27 ,  30 ,  32 – 34 ]. Central denervation, 
such as in quadriplegia, paraplegia, or hemiplegia, leads to a 

statistically high, accelerated tendon degeneration [ 33 ]. 
Radiofrequency procedures may not be an exception. 
Corticosteroids do not arrest or slow the course of degenera-
tive process. Neoneurogenesis and neovasculogenesis are 
also integral components of degeneration. 

 The presence of vascular and neural ingrowth into 
 degenerated intervertebral discs, posterior spinal ligaments, 
the hard niduses of fi bromyalgia, and tennis elbow tendinop-
athies have been known for some time. Presence of neuro-
peptides in the facet joint capsules and articular and 
periarticular tissue of the sacroiliac joints with the absence of 
infl ammatory markers are also well established, rendering 
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  Fig. 12.4    Modifi ed comparative composition of pain distribution 
from lumbosacral region provoked by injections of hypertonic saline 
into the ( a ,  b ) interspinous ligaments from L4–5 to S1–2 from 
Kellgren et al. [ 7 ]. ( c ,  d ) Referred pain maps from posterior sacroiliac 
ligament  enthesopathies and sacroiliac joint instability ( AB  from the 
upper fi bers,  CD  lower fi bers ileum and sacrum) (Reproduced from 

Hackett [ 9 ]). Hackett published these maps after abolishing pain with 
local  anesthetic infi ltration in more than 7,000 injections over 17 years. 
Signifi cant resemblance of the pain patterns and their overlaps is due 
to the fact that injected structures receive the same segmental inner-
vated by the lumbar dorsal rami (Prepared for publication by Felix 
Linetsky M.D.)       
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the aforementioned structures nociceptive; nonetheless, 
 corticosteroid injections are still the advocated therapeutic 
interventions [ 35 – 39 ]. 

 More recently, research dedicated to sports medicine 
shed light on degenerative changes in tendinosis and tendi-
nopathy as a distinct pathologic and clinical entity [ 40 ]. The 
neurovascular ingrowth was studied extensively in Achilles, 
patellar, and supraspinatus tendinosis. Intratendinous micro-
dialysis of these tendons found normal prostaglandin 
E 2  (PGE 2 )  levels in chronic painful tendinosis. Analyses of 
biopsies showed no upregulation of pro-infl ammatory cyto-
kines. The neurotransmitter glutamate, a potent modulator of 
pain in the central nervous system, was found in tendinosis. 
Microdialysis demonstrated signifi cantly higher glutamate 

levels in chronic painful tendinosis in comparison with pain- 
free control tendons [ 41 – 44 ]. Signifi cantly, higher lactate 
levels were found in chronic painful tendinosis in compari-
son with pain-free normal tendons, implicating either 
hypoxia or a higher metabolic rate in pathophysiology of 
tendinosis [ 45 ]. 

 Biopsies from the areas with tendinosis and neovascular-
ization followed by immunohistochemical analyses of speci-
mens showed substance P (SP) in the nerves juxtapositioned 
to the vessels and in the nervi vasorum together with calcito-
nin gene-related peptide (CGRP) juxtapositioned to the vas-
cular walls [ 46 ,  47 ]. The neurokinin-1 receptor (NK-1R), that 
is known to have a high affi nity for SPP, has been found in 
the vascular wall [ 48 ]. The fi ndings of neuropeptides indicate 

01T9T T9

L3

L5

IL

IL
B

A

IL
LS

A

AB
AB

AB

L5

L5

L2

S1&2

S
1&2

T10

L1

L2

L3

L4

L5

4

S1&2

  Fig. 12.5    Modifi ed comparative composition of pain distribution from 
lumbosacral region provoked by injections of hypertonic saline into the 
( a ,  b ) interspinous ligaments from L1–2 to S1–2 from Kellgren et al. 
[ 7 ]. ( c ,  d ) Trigger areas and referred pain from iliolumbar ( IL ) and 
 posterior sacroiliac (upper  AB ) ligaments (lumbosacral ( LS ) and 
 sacroiliac joint instability). Hackett published these maps after 

 abolishing pain with local anesthetic infi ltration in more than 7,000 
injections over 17 years. Signifi cant resemblance of the pain patterns 
and their overlaps is due to the fact that injected structures are inner-
vated by the same segmental lumbar dorsal rami (From Hackett [ 9 ]. 
Prepared for publication by Felix Linetsky M.D.)       
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the presence of a so-called neurogenic infl ammation medi-
ated by (SP) – like neuropeptides. The use of diagnostic 
ultrasound is very helpful in evaluation of tendinosis and 
other musculoskeletal pathology and will be described under 
radiologic evaluation.  

    Rationale 

 The rationale for RIT in chronic painful pathology of liga-
ments and tendons evolved from clinical, experimental, and 
histological research performed for injection treatment of 
hydroceles and hernia. In hydroceles, hypertrophied subse-
rous connective tissue layer reinforced capillary walls and 
prevented further exudate formation. The same principle is 
employed in the treatment of chronic bursitis. Conversely in 
hernias, proliferation and subsequent regenerative/reparative 
response lead to a fi brotic closure of the defect [ 17 – 22 ]. 

 A similar ability to induce a proliferative regenerative 
repetitive response in ligaments and tendons was demon-
strated in experimental and clinical studies, with a 65 % 
increased diameter of collagen fi bers [ 18 ,  49 – 51 ]. Multiple 
recent studies demonstrated that injecting polidocanol in to 

the  neovascularity proximal to Achilles, patellar, and supra-
spinatus tendinosis under color Doppler (CD) ultrasound 
guidance produced an ultrasound-documented resolution of 
tendinosis and neovascularity, allowing patients return to a 
full painless activities. Thus, the sclerosing agent acting 
directly on neovessels is capable of restoring connective tis-
sue homeostasis by modulation of local hemodynamic 
[ 52 – 55 ].  

    Clinical Anatomy in Relation to RIT 

 The shape of a human body is irregularly tubular. This shape, 
cross-sectionally and longitudinally, is maintained by con-
tinuous compartmentalized fascial stacking that incorpo-
rates, interconnects, and supports various ligaments, tendons, 
muscles, neurovascular, and osseous structures. Collagenous 
connective tissues, despite slightly different biochemical 
content, blend at their boundaries and at the osseous 
 structures, functioning as a single unit. This arrangement 
provides bracing and a hydraulic amplifi cation effect to the 
muscles, increasing contraction strength up to 30 % (Fig. 
 12.7 ) [ 22 ,  26 ,  56 – 62 ]. 
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 Movements of the extremities, spine, and cranium are 
achieved through various well-innervated articulations, 
which are syndesmotic, synovial, and symphysial. For the 
ease of radiologic evaluation, spinal joints were allocated to 
the anterior, middle, and posterior columns. Syndesmotic 
joints are anterior and posterior longitudinal ligaments, ante-
rior and posterior atlantooccipital membranes (ALL and 
PLL), supraspinous and interspinous ligaments (SSL and 
ISL), and ligamentum fl avum (LF). 

 Symphysial joints are the intervertebral discs (IVD), 
which are absent at the cranio-cervical and sacral segments, 
but present from the sacrococcygeal segments caudally. 

 Spinal synovial joints are the atlantoaxial (AA), atlanto-
occipital (AO), zygapophyseal (ZJ), costotransverse (CTJ), 
and costovertebral (CVJ); sacroiliac (SI) joint is a combined 
synovial–syndesmotic joint [ 22 ,  26 ,  56 ,  57 ]. 

 Differential diagnosis is based on understanding of the 
regional and segmental anatomy, pathology, as well as seg-
mental, multisegmental, and intersegmental innervation of 
the compartments and their contents around the spine; this is 
provided by ventral rami (VR), dorsal rami (DR), gray rami 
communicants (GRC), sinuvertebral nerves (SVN), and the 
sympathetic chain (SC) (Fig.  12.7 ) [ 22 ,  26 ,  56 ,  57 ]. 

 Lumbar interspinous ligaments receive innervation from 
the medial branches of the dorsal rami (MBDR). Three types 
of nerve terminals in posterior spinal ligaments have been 
confi rmed microscopically. They are the free nerve endings 
and the Pacini and Ruffi ni corpuscles. These nerve endings 
arise from lumbar MB [ 29 ]. A sharp increase in the quantity 
of free nerve endings at the lumbar spinous processes attach-
ments (enthesis) was documented, rendering them putatively 
nociceptive (Fig.  12.7 ) [ 29 ]. Experimental and empiric 
observations suggest that a similar arrangement exists at the 
cervical and thoracic spinous processes, especially at the C2, 
C7, and T1, rendering them putatively nociceptive (Fig. 
 12.8 ) [ 2 ,  10 ,  28 ,  56 ]. Willard demonstrated that cervical, tho-
racic, and lumbar MBs on their distal course are located very 
close to the bone descending to the very apex of the spinous 
process, innervating the multifi dus and cervical interspinales 
muscles [ 28 ,  56 ]. A formal recent anatomic study by Zhang 
et al. reconfi rmed these observations in the cervical region 
[ 62 ]. Proximal to the origin, cervical MB is located in the 
gutter formed by the neighboring ZJ capsules under the 
semispinalis capitis (SSCa) tendon and supplies twigs to ZJ 
capsules. Thereafter, MB continues dorsomedially supplying 
on its course the semispinalis cervices (SSCe) and SSCa. 
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  Fig. 12.7    Cross-sectional semi-schematic drawing of lumbar area illus-
trates  1  vertebral body,  2  intervertebral disc,  3  zygapophyseal joint ( ZJ ),  4  
spinous process,  5  multifi dus,  6  longissimus thoracis,  7  iliocostalis lum-
borum,  8  quadratus lumborum,  9  psoas major,  10  ventral ramus,  11  sym-
pathetic trunk,  12  gray ramus communicant,  13  sinuvertebral nerve,  14  
dorsal ramus,  15  lateral branch of the dorsal ramus ( LBDR ) in longissimus 
thoracis compartment,  16  intermediate branch of the dorsal ramus ( IBDR ) 
in iliocostalis lumborum compartment,  17  medial brunch of the dorsal 

ramus ( MBDR ) in multifi dus compartment,  18  interspinous ligament,  19  
quadratus lumborum compartment, and  20  psoas major compartment. 
MBDR innervates ZJ, multifi di, and interspinous ligaments and forms a 
several fold increase of the free unmyelinated nerve fi bers at the tips of the 
spinous processes (Modifi ed from Sinelnikov [ 31 ]. Modifi ed and pre-
pared for publication by Tracey James. All rights reserved. No part of this 
picture may be reproduced or transmitted in any form or by any means 
without written permission from Felix Linetsky M.D.)       
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At the mid-lamina level, MB innervates the multifi di and 
continues adjacent to every spinous process bilaterally below 
C2 to become a  

 Thus, MBs do not exclusively supply innervation to the 
cervical, thoracic, and lumbar ZJ but also to the structures 
that have enthesis at the spinous processes. This explains the 
similarity of clinical presentations and the signifi cant overlap 
of the known pain patterns (Figs.  12.1 ,  12.2 ,  12.3 ,  12.4 ,  12.5 , 
 12.6 ,  12.7 , and  12.8 ) [ 2 – 4 ,  10 – 13 ,  28 ,  56 ,  62 ]. 

 Current prevailing trends in diagnostic efforts address dis-
cogenic, facetogenic, and neurocompressive components of 
spinal pain. The therapy is directed toward  neuromodulation 
or neuroablation with radiofrequency generators or 
 corticosteroid injections [ 25 ]. Example, cervical ZJ is 
responsible for 54 % of chronic neck pain after whiplash 
injury; the prevalence may be as high as 65 % [ 58 ]. In 
patients with headaches after whiplash, more than 50 % of 
the headaches stem from the C2 to C3 z-joint [ 25 ,  58 ]. Intra- 
articular corticosteroid injections are ineffective in relieving 
chronic cervical z-joint pain [ 59 ]. These statistical data 
strongly suggest the presence of nociceptors other than ZJ 
and IVD [ 22 ,  25 ,  58 ,  59 ]. 

 Spondyloarthropathies with enthesopathies and muscular, 
ligamentous, and tendinous pain are rarely, if ever, included 
in the differential diagnosis or therapeutic plan. The  unspoken 
reasons for this are economical. Major insurance carriers 
identify the MBDR block as a ZJ block. Any other injections 
are considered trigger point or ligament injections, and only 
two ligament or tendon injections or a maximum of three 
trigger point injections with corticosteroids are reimbursed 
during the same offi ce visit at a very low rate. The fact that 
there may be several nociceptors in the same area in the same 
patient at the same time is disregarded. 

 The other reason can be explained by the spinal uncer-
tainty principle. In a simple example of two motion seg-
ments, the disc, facets, and musculotendinous compartments 
are each considered as one putative nociceptive unit, the total 
number of clinically indistinguishable combinations rises to 
63 possibilities. It is practically impossible to address such a 
magnitude of possibilities under fl uoroscopic guidance. 

 In the majority of cases, RIT can be done without radio-
logic guidance, taking innervation into account. Therefore, it 
can afford evaluation of many putative nociceptors from the 
variety of pain presentations and offers a practical advantage 
that can be accomplished during the same procedure 
(Fig.  12.9 ). The syndromes and conditions treated with RIT 
are listed in Table  12.1  [ 11 ,  17 – 22 ,  39 ,  52 – 55 ,  57 ,  60 – 84 ]. 

       Clinical Presentation and Evaluation 

 The list of syndromes and conditions gives the reader the 
idea that there is a wide variety of presenting complaints 
including headaches, neck pain, low back pain, pain between 
the shoulders, mid-scapular pain, pain mimicking pleurisy or 
various radiculopathies, thoracolumbar area pain, occipital 
and suboccipital pain, low back and hip pain, neck and 
shoulder pain, sharp pain with diffi culty breathing, tail bone 
pain with diffi culty seating, and any combination of these 
symptoms. The intensity, duration, and quality of pain are 
variable, and the onset may be sudden or gradual. The evalu-
ation may reveal postural abnormalities, functional asymme-
tries, and combinations of kyphoscoliosis, fl attening of 
cervical and lumbar lordosis, and arm or leg length discrep-
ancies. A wide range of increased or restricted passive and 
active range of motions as well as frank deformities of axial 
or peripheral joints may be present. 

 Contractions against resistance usually denote a tendon- 
related pain, whereas passive attempts to bring a joint to the 
anatomic range indicate a ligament-related pain. The most 
reliable, objective clinical fi nding is tenderness which may be 
present at the fi bro-osseous junction (enthesis) or at the mid-
substance of a muscle, ligament, or tendon. Such areas of 
tenderness are identifi ed and marked and become the subject 
of ultrasound investigation and eventually needle  probing 
“needling” and local anesthetic block. The needle placement 
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  Fig. 12.8    The course of the dorsal ramus proper and its lateral (LBDR) 
and medial branches (MBDR) represented semi-schematically at the 
level of C7 (Modifi ed from Sinelnikov [ 31 ]. Modifi ed and prepared for 
publication by Tracey James. All rights reserved. No part of this picture 
may be reproduced or transmitted in any form or by any means without 
written permission from Felix Linetsky M.D.)       
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at the areas of maximum tenderness usually reproduces the 
pain that becomes temporarily worse during infi ltration of 
local anesthetic and usually subsides within 10–15 s after 
infi ltration. Such diagnostic blocks may be performed with or 
without fl uoroscopic or ultrasound guidance. Abolishment or 
persistence of tenderness and or local or referred pain con-
cludes the clinical examination and becomes the basis for 
clinical diagnosis (Figs.  12.9  and  12.10 ) [ 11 ,  22 ,  57 ,  63 – 65 ].   

    Radiologic Evaluation Relevant to RIT 

    Plain Radiographs 

 Plain radiographs are of limited diagnostic value in painful 
pathology of the connective tissue, but may indirectly sug-
gest the presence of such pathology by detecting structural or 
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positional osseous abnormalities, like anterior or posterior 
listhesis on fl exion/extension lateral views and degenerative 
changes in general with deformities of the osseous and artic-
ular components such as osteophyte formations in various 
parts of the skeleton, ectopic calcifi cations, and improperly 
healed fractures [ 66 ].  

    Magnetic Resonance Imaging (MRI) 

 MRI may detect the pathology of intervertebral disc, 
 ligamentous injury, interspinous bursitis, enthesopathy, ZJ 
disease, SIJ pathology, neural foramina pathology, bone con-
tusion, infection, fracture, or neoplasia. Magnetic resonance 
imaging may exclude or confi rm spinal cord disease and 
pathology related to extramedullary, intradural, and epidural 
spaces. MRI detects cartilage abnormality, degenerative 
 tendon and ligament pathology, tendinosis, joint effusions, 
bursitis, soft tissue edema, hematoma, ligament tendon and 
muscle rupture, and vascular abnormalities [ 66 ,  67 ].  

    Computed Tomography Scans (CT) 

 CT scan may detect small avulsion fractures of facets, 
 laminar fracture, fracture of vertebral bodies and pedicles, 

and neoplastic or degenerative changes in the axial or 
 appendicular skeleton [ 66 ].  

    Bone Scan 

 Bone scans are useful in assessing entire skeleton to evaluate 
for metabolically active disease processes [ 66 ].  

    Diagnostic Ultrasound 

 Gray scale (GS) ultrasound can detect in real time joint 
 effusions, bursitis, cystic formations, synovial hypertrophy, 
cartilage abnormality, muscle atrophy, attenuation or partial 
disruptions of ligaments, tendons or muscles, ectopic calcifi -
cations, tendon enlargement, inhomogeneity in tendinosis, 
and nerve  hypertrophy like in carpal tunnel syndrome. Nerve 
and tendon subluxations or impingements are evaluated with 
dynamic ultrasound. GS ultrasound provides real-time nee-
dle guidance during various diagnostic or therapeutic injec-
tions including aspirations, nerve blocks, and percutaneous 
needle tenotomy. Ultrasound is becoming a more useful tool 
in the assessment of myofascial and osseous pain sources 
because it allows a dynamic pattern recognition as well as 
direct evaluation and patterning in superfi cial collagenous 

   Table 12.1    The syndromes and conditions treated with RIT   

 Barre–Lieou syndrome  Acromioclavicular sprain/arthrosis 
 Cervicocranial syndrome (cervicogenic headaches)  Scapulothoracic crepitus 
 Temporomandibular pain and dysfunction syndrome  Rotator cuff syndrome: supraspinatus, infraspinatus, 

subscapularis tendinosis, or impingement 
 Whiplash injury syndrome, spasmodic torticollis  Proximal and distal biceps tendinosis 
 Cervical and cervicothoracic spinal pain of “unknown” origin  Tennis and golfer’s elbow 
 Cervicobrachial syndrome (shoulder/neck pain)  Baastrup’s disease – kissing spine 
 Snapping scapulae syndrome or scapulothoracic crepitus  Recurrent shoulder dislocations 
 Hyperextension/hyperfl exion injury whiplash syndromes  Myofascial pain syndrome 
 Cervical, thoracic, and lumbar facet syndromes  Ehlers–Danlos syndrome 
 Cervical, thoracic, and lumbar sprain/strain  Marie–Strumpell disease 
 Cervical, thoracic, and lumbar disc syndrome  Internal disc derangement 
 Slipping rib syndrome  Failed back surgery syndrome 
 Costotransverse and costovertebral joint arthrosis pain and subluxations  Low back pain syndrome 
 Sternoclavicular arthrosis and repetitive sprain and subluxations  Iliac crest syndrome 
 Acromioclavicular arthrosis and instability  Friction rib syndrome 
 Repetitive thoracic segmental dysfunction  Sacroiliac joint sprain/strain and instability 
 Costosternal arthrosis/arthritis  Groin pull/sprain/strain 
 Tietze’s syndrome/costochondritis/chondrosis  Coccydynia syndrome 
 Interchondral arthrosis  Groin sprains 
 Xiphoidalgia syndrome  Snapping hip syndrome 

 Gluteus minimus and medius tendinosis 
 Trochanteric tendinosis 
 Patellar tendinosis 
 Osgood Schlatter disease 
 Achilles tendinosis 
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structures. Ultrasound is now a preferred method to evaluate 
rotator cuff pathology in the offi ce setting and is gaining 
popularity in knee joint evaluation prior to arthroscopy. 

 The color Doppler (CD) ultrasound can detect neovascu-
larities to be injected, when present, in tendinosis or synovi-
tis and delineate positions of large vessels and nerves to be 
avoided during injections [ 52 – 55 ,  68 ,  69 ]. Unless the practi-
tioner is very experienced in MSK, ultrasound correlations 
with plain radiographs, MRI, CT scans, and palpation are 
highly advisable. There are a multitude of weekend courses 
in musculoskeletal ultrasound; the industry is promoting 
the methodology, but the high quality hands on supervised 

training is not yet available at the academic institutions for 
the practicing physicians. Gaining a supervised high-quality 
experience takes time.   

    Solutions for Injections 

 Local anesthetics are an important component of the solu-
tions used for RIT and were described under the heading of 
 Local Anesthetics in the Diagnosis of Musculoskeletal Pain . 
When contemporary local anesthetics are combined with 
 hyperosmolar injectates, they provide long-lasting diagnos-
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origins and insertions (enthesis) 
of the paravertebral musculature 
in the cervical, thoracic, lumbar, 
and pelvic regions with parts of 
the upper and lower extremities. 
Clinically signifi cant 
enthesopathies with small fi ber 
neuropathies and neuralgias are 
common at the locations 
identifi ed by  dots .  Dots  also 
represent most common locations 
of needle insertion and RIT 
injections (Note: Not all of the 
locations are treated in each 
patient) (Modifi ed from 
Sinelnikov [ 31 ]. Modifi ed and 
prepared for publication by 
Tracey James. All rights reserved. 
No part of this picture may be 
reproduced or transmitted in any 
form or by any means without 
written permission from Felix 
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tic/therapeutic blocks, and the reasons for this scientifi cally 
proven effect will be described below. 

 Five types of injectates are used for RIT, and they are:
    1.    Osmotic shock agents such as hypertonic dextrose, glyc-

erin, or distilled water   
   2.    Chemical irritants such as phenol   
   3.    Chemotactic sclerosing agents such as sodium morrhuate, 

Sotradecol, or polidocanol   
   4.    Particulates such as pumice suspension   
   5.    Biologic agents such as whole blood, platelet-rich plasma 

(PRP), autologous conditioned serum (ACS), platelet- 
poor plasma (PPP), adipose-derived and bone marrow 
aspirate concentrates with their mesenchymal and hema-
topoietic biocellular components, and isolated and cul-
tured mesenchymal stem cells     
 The injectates in groups 1–4 have been used as a single 

agent in various concentrations or in various combinations 
with other chemical agents, and their concentrations are 
mixed with local anesthetics, by the virtue of being injected 
into connective tissue, all of them become irritants [ 57 ,  60 , 
 61 ,  63 – 65 ,  71 – 74 ]. Injectates in group 5 are also used as a 
single injectate agent in various concentrations or in various 
combinations of the agents and their concentrations. 

 Experimental studies demonstrated that any solution with 
osmolality greater than a 1,000 mOsm/l is  neurolytic , caus-
ing separation of the myelin lamellae in myelinated nerve 
fi bers and total destruction in unmyelinated fi bers, after 
soaking for 1 h in solutions with osmolality greater than 
1,000 mOsm/l or a distilled water. Hypoosmolar solutions 
produce a reversible conduction block of rabbit vagus nerve 
and potentiate the local anesthetics. C fi bers showed evi-
dence of axonal damage characterized by accumulation of 
macrophages and proliferation of Schwann cells. Osmotic 
fragility of axons is similar to that of erythrocytes after expo-
sure to 0.4 and 0.5 dilutions of normal saline. When admin-
istered intrathecally, local anesthetics are more effective in 
hypobaric solution than in hyperbaric solution [ 85 – 88 ]. 
In humans, intrathecal hypertonic saline produced good 
results in chronic intractable pain and is currently used 
in epidurolysis of adhesions [ 17 ,  89 – 91 ]. Hypertonic/hyper-
osmolar dextrose has been successfully used for treatment of 
enthesopathies with small fi ber neuropathies, spondyloar-
thropathies, and internal disc derangements [ 1 ,  11 ,  17 , 
 19 – 22 ,  57 ,  73 ,  74 ]. 

 Pharmacologic  properties of phenol ,  glycerin ,  and hyper-
tonic dextrose are both neurolytic and infl ammatory . Various 
concentrations of water- and glycerin-based phenol solutions 
have been used to treat pain. The literature suggests that peri-
neural phenol glycerin combinations produce a better regen-
erative/reparative response; these experimental fi ndings 
support the use of phenol glycerin or phenol glycerin dex-
trose solutions in treatment of axial and peripheral enthesopa-
thies with small fi ber neuropathies and neuralgias [ 92 – 102 ]. 

 Neurolytic intra-articular injections of a 10 % aqueous 
phenol, diluted to 5 % with omnipaque or omniscan contrast 
and local anesthetic, are used in the Pain Management 
Department of Mayo Clinic to facilitate nursing care in 
severely debilitated patients [ 103 ]. 

 Diluted 5 % phenol in 50 % glycerin solution is used for 
the treatment of spinal enthesopathies and injections at donor 
harvest sites of the iliac crest for neurolytic and regenerative/
reparative responses. Prior to injection, 1 ml of this solution 
is mixed with 4 ml of local anesthetic 1,086 mOsm/l [ 63 , 
 64 ]. The most common solutions contain lidocaine/dextrose 
mixtures in various concentrations. Lidocaine is available in 
0.5–2 %; dextrose is available in a 50 % concentration. 

 To achieve a 10 % dextrose concentration, dilution is 
made with lidocaine in 4:1 proportions (i.e., 4 ml of 1 % lido-
caine is mixed with 1 ml of 50 % dextrose) and will produce 
a 0.8 % lidocaine with osmolality of 555 mOsm/l ( hyperos-
molar block ). 

 To achieve a 12.5 % dextrose concentration, dilution is 
made with lidocaine in 3:1 proportions (i.e., 3 ml of 1 % 
 lidocaine mixed with 1 ml of 50 % dextrose) and will pro-
duce a 0.75 % lidocaine with osmolality of 694 mOsm/l 
( hyperosmolar block ). 

 To achieve a 20 % dextrose concentration, dilution is 
made with lidocaine in 3:2 proportion (i.e., 3 ml of 1 % lido-
caine mixed with 2 ml of 50 % dextrose) and will produce a 
0.6 % lidocaine with osmolality of 1,110 mOsm/l ( hyperos-
molar neurolytic block ). In two studies, this solution pro-
duced a 50 % reduction in low back pain lasting for 2 years. 

 A 1:1 dilution makes a 25 % dextrose concentration with 
0.5 lidocaine solution with osmolality of 1,388 mOsm/l 
( hyperosmolar neurolytic block ). In two studies, this solution 
was used for intradiscal injections. 

 Dextrose/phenol/glycerin (DPG) solution is referred to as 
DPG or P2G and contains dextrose and glycerin in equal 25 
% amounts, 2.5 % phenol and water. Prior to injection, DPG 
is diluted in concentrations of 1:2  =  1,368 mOsm/l, 
1:1  =  2,052 mOsm/l, or 2:3  =  1,641 mOsm/l with a local 
anesthetic. 

 When dextrose-containing solutions are not controlling 
pain and dysfunction, progression to stronger solutions such 
as sodium morrhuate, Sotradecol, or polidocanol has been 
used in various dilutions up to a full strength. 

 Five percent sodium morrhuate is a mixture of sodium 
salts of saturated and unsaturated fatty acids of cod liver oil 
and 2 % benzyl alcohol (chemically very similar to phenol), 
which acts as both a local anesthetic and a preservative. This 
is very well tolerated in selective patients with rheumatoid 
arthritis or ankylosing spondyloarthropathies, personal 
observation of the senior author. 

 Sotradecol® (sodium tetradecyl sulfate injection) is a 
sterile nonpyrogenic solution for intravenous use as a scle-
rosing agent. Three percent (30 mg/ml) with 2 % benzyl 
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alcohol: Each mL contains sodium tetradecyl sulfate 30 mg 
and benzyl alcohol 20 mg. It can be used interchangeably 
with sodium morrhuate; clinical results are similar, but there 
is a lesser possibility of allergic reactions. 

 Polidocanol is a nonionic detergent, containing a polar 
hydrophilic (dodecyl alcohol) and an apolar hydrophobic 
(polyethylene oxide) chain as active ingredients. On March 
31, 2010, the US Food and Drug Administration (FDA) 
approved polidocanol injection for the treatment of small 
varicose veins. Polidocanol is a local anesthetic and antipru-
ritic component of ointments and bath additives. The sub-
stance is also used as a sclerosant, an irritant injected to treat 
varicose veins. Professor Alfredson has extensively used 1 % 
polidocanol in 1–2 ml increments for the treatment of tendi-
nosis [ 52 – 55 ]. 

 Pumice suspension: Pumice is a substance of volcanic 
origin consisting chiefl y of complex silicates of aluminum, 
potassium, and sodium. Pumice is insoluble in water and is 
not attacked by acids or alkali solutions. It is used in this 
preparation as a material irritant to stimulate the fi brosing 
process. Extra fi ne grade is defi ned as one that passes a 325 
mesh sieve at 84 % or more, and only a trace is retained by a 
200 mesh sieve:
•    Pumice (extra fi ne grade) – 1.0 g.  
•   Glycerin – 5.0 ml.  
•   Polysorbate 80–0.09 ml (2 standard drops).  
•   Preservatives q.s.  
•   Lidocaine 1–2 % q.s. ad 100 cc.  
•   Place in a multidose bottle, sterilize, and shake well 

before use.    
 Two to three milliliter of this suspension is drawn in a 

10-ml syringe mixed with dextrose formula of a choice or 
alone. Drawing in to the syringe should be done through the 
same gage needle that will be used for injection. Suspension 
was developed by Dr. Gedney for injections of sacroiliac 
ligaments to stabilize SI and lumbosacral joints [ 19 – 22 ]. 

 Biocellular autografts include whole blood, platelet-rich 
plasma (PRP), autologous conditioned serum (ACS), 
platelet- poor plasma (PPP), and adipose- and bone marrow- 
derived aspirate concentrates with mesenchymal and hema-
topoietic components [ 104 – 109 ]. Widely popularized and 
accepted in recent years, these autografts are composed of 
three ingredients used separately or together:
    1.    PRP or ACS provides platelet concentrates with cytokines 

and growth factors.   
   2.    Autologous fat cells provide a living collagen bioscaffold 

with its intrinsic stromal vascular tissue transferred in the 
form of a graft or a lyophilized collagen in the form of an 
injectate which may be utilized as a cellular bioscaffold 
matrix.   

   3.    Lipoaspirates or adipose tissue plus/minus bone marrow 
aspirate concentrate provides stromal vascular fraction 
with supporting mesenchymal stem cells.    

  PRP is a platelet concentrate of four- to eight-fold above 
baseline levels that contain signal proteins, platelet-derived 
growth factors, chemokines, and cytokines that control 
infl ammatory cascade. Autologous conditioned serum (ACS 
or ACP) contains platelet concentrations of two to three-fold 
baseline levels, and whole blood contains platelet levels at 
baseline. It remains a point of debate in the literature which 
autograft provides a superior collagen growth. It may depend 
on the structure to be regenerated which level of chemokine 
and cytokine concentration or MSC concentration or pure 
scaffold regeneration proves most helpful. 

 PRP is a reach source of important signal proteins (cyto-
kines) and a variety of growth factors (GF) critical to initia-
tion and maintenance of the entire infl ammatory cascade 
in vivo. Many studies have shown the effectiveness of these 
GFs in healing. 

 Bone marrows concentrate with or without supporting 
matrix releases chemokines and cytokines. Growth factors are 
known to be a major player in vascular remodeling. The plate-
lets in a bone marrow concentrate upon activation secrete 
stromal-derived factor (SDF-1). This supports primary adhe-
sion and migration of progenitor cells to the site of injury. 
Bone marrow stroma contains plastic adherent cells (colony-
forming unit fi broblast, CFU-F) that can give rise to a broad 
spectrum of fully differentiated connective tissues [ 105 – 107 ]. 

 Adipose-derived mesenchymal stem cells (AD-MSCs) 
also contribute to the growth factor load through direct secre-
tion of growth factors (autocrine amplifi cation system), such 
as vascular endothelial growth factor (VEGF), insulin-like 
growth factor 1 (IGF-1), IGF-2, and hepatocyte growth fac-
tor. Additional benefi ts of adipose tissue comparing to bone 
marrow are greater concentration of mesenchymal stem 
cells, ready availability, ease and rapidity of harvesting, 
lower morbidity, and diminished cost. In addition, adipose 
tissues possess properties which serve as an ideal living 
bioscaffold or matrix [ 106 ,  107 ]. 

 PRP concentrates are obtained by venous blood draw of 
20–120 cc. Centrifugation produces the buffy coat fraction. 
Various manufacturers utilize proprietary techniques to 
remove the neutrophils with the intent of maintaining the 
monocyte fraction along with the platelet fraction of spun 
cells. The amount of cytotoxicity of neutrophils in vivo is 
currently a point of contention in the literature. It is therefore 
up to the practitioner to decide if they wish to manufacture 
platelet concentrates via a two spin centrifugation technique 
or utilize a proprietary solution on the market [ 108 ,  109 ]. 

 Bone marrow aspirates are obtained via 12-ga. multiport 
aspiration needle with a stylet placed within the iliac crest or 
other appropriate marrow cavity, and 60–120 cc of marrow is 
aspirated in small aliquots obtained from multiple positions 
within the marrow cavity. This gives variable numbers of 
CD34+ cells in a matrix of total nucleated cells. The total 
number of cells is based on the aspiration and centrifugation 
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technique. Manufacturer and independent tests are available 
to measure cell counts [ 105 ]. 

 Lipoaspirates, or autologous fat grafting (AFG), are used 
extensively in aesthetic and reconstructive surgery over the 
past 20 years. A closed syringe system (Tulip Medical) and 
cell-friendly microcannulas allow a safe and effective har-
vest of volumes ranging from 10 to 20 cc. Combined with 
thrombin-activated PRP, this injectate is accurately placed 
by guided ultrasonography into damaged muscular, tenoliga-
mentous, and cartilaginous tissue [ 107 ]. 

 Practical note: The physician should examine the state 
and federal laws of their respective practice location to deter-
mine what level of cellular processing is permissible under 
current law.  

    Isolated and Expanded Stem Cells 

 Mesenchymal stem cells (MSCs), also known as marrow 
stromal cells, derive from mesodermal tissues and are plu-
ripotent adult stem cells with therapeutic potential in regen-
erative medicine [ 110 – 116 ]. It has been shown recently that 
MSCs are a heterogeneous population of similar cells rather 
than one distinct cell type [ 117 ]. As a result, outside of the 
ability to select cells via adhesion culture and a handful of 
hallmark surface markers, there is still no uniformly accepted 
defi nition of an MSC [ 118 ]. 

 As stated above, MSCs can be easily isolated from many 
different tissues, including a whole bone marrow aspirate, 
marrow mobilized whole blood, muscle biopsy, adipose lipo-
suction aspirate, and other tissues [ 110 ]. As a rule, the closer 
the graft source to the treated tissue, the more effi cient are the 
MSCs to differentiate into to the treated tissue type. For exam-
ple, Vidal compared equine MSCs derived from the bone mar-
row to ones derived from adipose tissue for their chondrogenic 
potential and found that bone marrow MSCs produced a more 
hyaline-like matrix and had improved glycosaminoglycan 
production [ 119 ]. Animal studies demonstrated that bone 
marrow MSC produced better repair of a tibial osteochondral 
defect when compared to adipose MSCs [ 120 ]. Yoshimura 
determined that MSCs derived from the synovial tissue of the 
knee (closest to the target tissue of cartilage defect) produced 
a better chondrogenesis than bone marrow MSCs [ 121 ].  

    MSC Culture Expansion 

 A limited amount of cells can be obtained from any tissue. In 
many instances, the number that can be harvested from the 
source tissue is less than the quantity of cells needed for tis-
sue repair. One method to obtain larger numbers of cells is to 
culture them. A delicate balance exists between length of 
time in culture (which produces more cells) and adverse con-
sequences to the cells (such as genetic transformation). 

 MSCs are usually expanded in a culture via monolayer. 
MSCs are placed into a specialized fl ask and allowed to 
attach to a plastic surface and fed with a nutrient broth. 
Because MSCs are contact inhibited, they will grow on this 
surface until they become confl uent at which point they 
abruptly stop growing. To keep MSCs proliferating in cul-
ture, when the colonies are near confl uence, the nonadherent 
cells in the media are discarded and an enzyme is used to 
detach the MSCs from the plastic surface. The MSCs are 
then replated in a similar fl ask, and fresh media is added. 
Most MSCs are grown in culture for 11–17 days, because 
some studies have shown decreased differentiation if MSCs 
are grown for prolonged periods in culture with a higher 
chance of genetic mutation [ 122 – 125 ].  

    How Do the MSCs Affect Tissue Repair? 

 Animal studies have demonstrated the multipotency of 
MSCs and their ability to differentiate into muscle, bone, 
cartilage, tendon, and various cells of internal organs. 
However, these cells also act via paracrine mechanisms to 
assist in tissue repair. In this context, paracrine is defi ned as 
the production of certain growth factors and cytokines by the 
MSCs which can assist in tissue repair [ 126 ].  

    Donor Versus Autologous MSC Sources 

 Obviously, autologous stem cells do not have the risk of 
communicable disease transmission as donor allogeneic 
cells. However, there are reasons why donor cells are attrac-
tive. For example, some studies have shown a decreased dif-
ferentiation potential for MSCs obtained from older patients 
[ 127 ]. In addition, somatic genetic variants (i.e., trisomy V 
and VII) have been demonstrated in the MSCs and osteopro-
genitors of some patients with osteoarthritis [ 128 ].  

    Use of MSC in Musculoskeltal Diathesis 

 MSCs have been used in animal and early clinical studies to 
repair meniscal tissue, cartilage, and intervertebral discs. 
Izuta et al. demonstrated meniscus repair after MSCs trans-
plant on a fi brin matrix [ 129 ]. Horie reported that synovial- 
derived MSCs after injection into massive rat meniscus tears 
were able to differentiate and repair meniscal tissue [ 130 ]. 
Yamasaki et al. repopulated devitalized meniscus with MSCs 
and demonstrated biomechanical properties approximating 
the normal meniscus [ 131 ]. 

 The earliest models of cartilage repair used autologous, 
cultured chondrocytes [ 132 ]; others used MSCs because 
MSCs have shown innate cartilage repair properties through 
both differentiation and paracrine signaling [ 133 ]. In these 
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studies, an osteochondral defect (OCD) was created, and the 
MSCs were implanted into the lesion, often in a hydrogel or 
other carrier or at times through local adherence [ 134 – 137 ]. 
Partial to robust healing of the OCD takes place over weeks 
to months [ 110 ]. The cartilage produced by these cells was 
very much like native hyaline cartilage, but subtle differ-
ences have been observed [ 138 ]. 

 Traditional spinal surgery on degenerated intervertebral 
discs (IVDs) continues to show disappointing results [ 139 –
 141 ]. Conversely, animal studies have shown robust repair of 
acutely injured IVDs [ 142 – 148 ]. For example, Sakai et al. 
have published animal models whereby MSCs are combined 
with atelocollagen and achieved disc repair with improve-
ments in hydration, height, and disc morphology demon-
strated on MRI [ 149 ]. Richardson et al. and Risbud et al. 
investigating the coculturing of MSCs with cells from the 
nucleus pulposus (NP) demonstrated that this technique can 
produce partially differentiated cells that are capable of 
repopulating the NP in an animal model [ 150 ,  151 ]. Finally, 
Miyamoto et al. recently demonstrated that intra-discal 
transplantation of synovial-derived MSCs prevented disc 
degeneration through suppression of catabolic genes and 
perhaps proteoglycan production [ 152 ]. 

 Biocellular injectates such as whole blood and PRP are 
extremely irritating immediately upon injection. Regional 
pain blocks have therefore become an important adjunct in 
the treatment paradigm with biocellular autografts. If used 
with inadequate or improperly placed local anesthesia, even 
under US guidance, these agents produce overwhelming 
nonlocalized deep somatic pain lasting for up to 10 min 
which subsides to a tolerable level after about 30 min and 
which follows a typical primary, secondary, and tertiary 
curve for collagen maturation with the pain levels inherent 
therein. Thus, pain subsides over the secondary cellular mat-
uration time frame of 6–8 weeks resulting in a pain-free 
state. Intra-articular hip injections of PRP with or without 
bioscaffold, in the presence of signifi cant degenerative 
changes, when used with local anesthesia under US guidance 
produce a signifi cant pain that subsides to a preinjection 
level in about 2 weeks.  

    Clinical Effectiveness 

 Multiple publications on RIT include randomized trials [ 63 , 
 72 ,  75 – 77 ,  153 ], non-randomized publications, and prospec-
tive and retrospective clinical studies as well as case reports 
[ 65 ,  78 ] and systematic reviews [ 78 ]. In one of the systematic 
reviews of prolotherapy injections for chronic low back pain, 
Yelland et al. [ 78 ] included four randomized high- quality 
 trials with a total of 344 patients. Two of these four studies 
[ 72 ,  76 ] demonstrated signifi cant differences between the 
treatment and control group. However, Yelland et al. [ 78 ] 
could not pooled their results because in the study of Ongley 

et al. [ 76 ], manipulation allegedly confounded independent 
evaluation of results. And in the other study by Kline et al., 
there was no signifi cant difference in mean pain and disabil-
ity scores between the groups [ 72 ]. The third study was dem-
onstrated no improvement in either group [ 77 ]. The fourth 
study was the earlier one of Yelland et al. reporting only 
mean pain and disability scores of 40 patients in each group 
[ 75 ] showed no difference between groups. But in each 
group, there was more than 50 % improvement maintained 
for more than 2 years. Therefore, Yelland et al.’s [ 75 ] study 
clearly demonstrated that relatively large volumes of normal 
saline injected in the low back ligaments are therapeutic and 
are not a placebo. The conclusions of this systematic review 
were confusing and unrealistic such as that there was con-
fl icting evidence regarding the effi cacy of prolotherapy injec-
tions in reducing pain and disability in patients with chronic 
low back pain or that in the presence of co- interventions, pro-
lotherapy injections were more effective than controlled 
injections, more so when both injections and co-interventions 
were controlled concurrently. 

 Another controlled trial is eliminated from the systematic 
review because it could not be pooled by Wilkinson [ 63 ] who 
demonstrated that when specifi c diagnosis is applied, the 
positive results approach 89 %. There is substantial evidence 
from non-randomized prospective and retrospective studies 
as well as case reports that cannot be discussed here due to a 
limited size of this publication [ 17 – 22 ,  65 ]. Similar results 
were demonstrated by Alfredson et al. in peripheral tendino-
sis [ 52 – 55 ] and Topol et al. in groin strains [ 79 – 83 ]. 

 The growing use of biologic agents deserves a special 
attention. The clinical translation of MSCs from the lab to the 
bedside is already taking place; Centeno et al. published early 
case studies in which positive MRI changes were observed in 
knees and hip joints after MSC injections [ 143 – 145 ]. They 
have also noted that the complication rate of expanded MSC 
injection procedures is no greater than other needle-based 
interventional techniques [ 146 ]. Their submitted publication 
data on 339 patients demonstrated a safety profi le better than 
surgical techniques such as total knee arthroplasty. They have 
recently submitted for publication a large case series of 250 
knee and hip osteoarthritis patients treated with percutaneous 
injection of MSCs. Prior to MSC injections, two-thirds of the 
knee patients were total knee arthroplasty (TKA) candidates, 
only 6 % of the patients opted for TKA after the injections; 
additionally, both treated groups reported better relief than an 
untreated comparative group. 

 Other authors have described similar safety profi les using 
more invasive surgical implant techniques. Wakatani pub-
lished an 11-year prospective study of 45 knees (in 41 
patients) treated with autologous bone marrow-derived 
MSCs, with results indicating both safety and effi cacy [ 147 ]. 
Nejadnik recently described a comparison between surgi-
cally implanted chondrocytes versus MSCs placed by needle 
in 72 knees [ 153 ]. The MSC-treated knees demonstrated 
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good safety, less donor site morbidity, and better effi cacy 
when compared with an autologous chondrocyte implanta-
tion procedure. Haleem has noted that autologous, cultured 
bone marrow MSCs reimplanted into articular cartilage 
defects in platelet-rich fi brin demonstrated evidence of 
healed cartilage in some patients [ 148 ]. 

 While very little has been published on intervertebral disc 
repair in humans, some clinical data is available. Yoshikawa 
recently published on two patients who were treated with sur-
gically implanted MSCs that showed less vacuum phenome-
non on follow-up imaging [ 142 ]. The only other human data of 
which we are aware is produced by Centeno’s group from 
2005 to 2010, under IRB supervision and now being prepared 
for publication (unpublished data). Replicating the Sakai study 
[ 149 ] wherein cultured MSCs were placed into the disc pro-
duced little measureable results, their experience was similar. 
However, a third case series performed with changes in cul-
ture, injection technique, and diagnostic criteria (changed from 
degenerative disc disease DDD to chronic disc bulge with lum-
bar radiculopathy). The last model showed encouraging clini-
cal and imaging results. Presented literature, especially newer 
publications, does offer  convincing evidence of RIT effi cacy in 
carefully selected patients, when specifi c diagnostic entities 
are treated and strict diagnostic criteria and injection tech-
niques are applied [ 52 – 55 ,  63 ,  78 – 84 ,  142 – 148 ].  

    Mechanism of Action of Chemical Injectates 

 Based on literature review [ 11 ,  12 ,  17 – 22 ,  49 – 55 ,  57 ,  63 – 65 , 
 71 – 104 ] and the above described pharmacologic properties 
of the injectates, current understanding of the mechanism of 
action is complex and multifaceted. Obviously,  phenol- and 
glycerin- containing solutions, depending on concentration, 
produce  temporary neurolysis or neuromodulation  of periph-
eral nociceptors and provide modulation of antidromic, 
orthodromic, sympathetic, and axon refl ex transmissions. 
Modulation of sympathetic transmission via nervi vasorum 

leads to modulation of local hemodynamics in tendons, liga-
ments, and bone; this in turn decreases blood pressure which 
leads to pain reduction. Hyper-/hypoosmolar injectates pro-
vide the same initial action; purple discoloration of the skin 
is frequently observed after injection of several adjacent 
interspinous ligaments. 

 Conversely, sclerosants act initially on modulation of 
hemodynamics with subsequent regression of neoneurogen-
esis. When sclerosant was deposited into pathologic neovas-
cularities ventral to Achilles tendon, restoration of normal 
longitudinal microcirculation was documented by power 
Doppler. Chemomodulation of collagen through infl amma-
tory, proliferative, and regenerative/reparative response is 
induced by the chemical and pharmacologic properties of all 
injectates and mediated by cytokines and multiple growth 
factors. 

 A relatively large volume of osmotically inert or active 
injectate assumes the role of a space-occupying lesion in a 
relatively tight, slowly equilibrating, extracellular compart-
ment of the connective tissue. Inert injectates are also used to 
disrupt adhesions that have been created by the original 
infl ammatory attempts to heal the injury or for hydrodissec-
tion of fi brotic bands. 

 Temporary repetitive stabilization of the painful hyper-
mobile joints, induced by infl ammatory response to the 
injectates, provides a better environment for regeneration 
and repair of the affected ligaments and tendons. 

 Compression of cells by relatively large extracellular vol-
ume as well as cell expansion or constriction due to osmotic 
properties of injectate stimulates the release of intracellular 
growth factors. Cellular and extracellular matrix damage 
induced by mechanical transection with the needle stimu-
lates infl ammatory cascade, governing release of growth fac-
tors [ 11 ,  12 ,  17 – 22 ,  49 – 55 ,  57 ,  63 – 65 ,  71 – 104 ]. 

 Indications for regenerative injection therapy are listed in 
Table  12.2 . General contraindications are those that are 
applicable to all of the injection techniques. A list of general 
contraindications is presented in Table  12.3 .

   Table 12.2    Indications for regenerative injection therapy   

 Cervicogenic headaches  Osteoarthritis, osteoarthrosis/arthritis, spondylolysis, 
osteochondrosis and spondylolisthesis 

 Unhealed fractures, pseudoarthrosis  Rheumatoid arthritis with osteoarthritis 
 Chronic enthesopathies, tendinosis or ligamentosis with small fi ber 
neuropathies and neuralgias after sprains/strains or overuse occupational 
and postural conditions known as repetitive motion disorders (RMD) 

 Peripheral nerve and tendon entrapments 

 Small unhealed painful intersubstance ruptures of muscles ligaments 
and tendons 

 Osgood Schlatter disease 

 Internal disc derangement (cervical, thoracic, lumbar)  Postsurgical cervical, thoracic, and low back pain 
(with or without instrumentation) 

 Painful hypermobility and instability of the axial and peripheral joints 
due to capsular laxity 

 Other posterior column sources of nociception refractory to 
steroid injections, nonsteroidal anti-infl ammatory therapy 
(NSAID), and radiofrequency procedures 

 Vertebral compression fractures exerting stress on adjacent joints 
and soft tissue 

 Enhancement of manipulative treatment and physiotherapy 
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        Vertebral and Paravertebral Injection Sites 
and Techniques 

 Any innervated structure is a potential pain generator. The 
same nerve usually supplies several structures; therefore, there 
is a signifi cant overlap of all known pain maps (Figs.  12.1 , 
 12.2 ,  12.3 ,  12.4 ,  12.5 , and  12.6 ). The main question is, “How 
to navigate in this sea of unknown?” For the purpose of RIT, 
the following step by step approach is implemented. Patients’ 
“pain and tenderness” is accepted for face value without dis-
missal or allocation to a distant “proven” source. The  knowl-
edge of clinical anatomy ,  pain patterns ,  and pathology guiding 
the clinical investigation  is based on clinical experiments of 
many researchers over decades. Diagnostic ultrasound may 
reveal tendinosis and neovascularities in the tender areas. 

 Tenderness over posterior column structures is an objec-
tive fi nding, especially in the midline, as is the rebound ten-
derness in any abdominal quadrant [ 17 ,  22 ,  57 ,  63 – 65 ,  104 ]. 
The tender areas are identifi ed by palpation and marked. 
Confi rmation is obtained by needle tapping the bone and 
local anesthetic block of the tissue at the enthesis keeping the 
innervation in perspective. 

 Using palpable landmarks for guidance, experienced 
practitioners have been safely injecting, with or without fl uo-
roscopic guidance, the following posterior column elements 
innervated by the dorsal rami: tendons and ligaments enthe-
sis at the spinous process, lamina, posterior ZJ capsule, and 
thoracolumbar fascia insertions at the transverse process. 

 Theoretically, 0.5 % lidocaine solution is an effective, ini-
tial diagnostic option for pain arising from posterior column 
elements when utilized in increments of 0.5–1.0 ml injected 
after each bone contact; in practice, hyperosmolar lidocaine/
dextrose in 4:2 or 3:2 dilution is used initially blocking the 
structures innervated by terminal fi laments of the MB with 
the sequence as follows:
   Step A: In the presence of midline pain and tenderness, 

enthesis of ligaments and tendons at the spinous process 

are blocked initially in the midline at the previously 
marked level(s).  

  Step B: The blocked area is reexamined about 1 min after 
each injection for tenderness and movements that pro-
voked pain.    
 If tenderness remains at the lateral aspects of the spinous 

processes, injections are carried out to the lateral aspects of 
their apices, thus continuing on the course of medial branches 
or dorsal rami. Step B is repeated. 

 Persistence of paramedial pain is calling for investigative 
blocks of ZJ capsules (cervical, thoracic, and lumbar) and 
costotransverse joints. Step B is repeated. 

 Perseverance of lateral tenderness dictates investigation 
of the structures innervated by the lateral branches of the 
dorsal rami, such as the enthesis of iliocostalis or serratus 
posterior superior/inferior at the ribs, the ventral sheath of 
thoracolumbar fascia at the lateral aspects of the lumbar 
transverse processes, or at the iliac crests. Step B is repeated. 
In this fashion, all potential nociceptors on the course of MB 
and LB are investigated from their periphery toward their 
origins. Thus, the differential diagnosis of pain arising from 
vertebral and paravertebral structures innervated by MB and 
LB is made based on the results of the blocks (Figs.  12.9 , 
 12.10 , and  12.11 ). Manipulation under local anesthesia can 
be performed after anesthetic has taken effect, and the mus-
culature is suffi ciently relaxed [ 154 ]. Pain from the upper 
cervical synovial joints presents a diagnostic and a therapeu-
tic challenge; therefore, it is a diagnosis of exclusion.  

 The possibility of serious complications dictates that all 
intra-articular injections of the axial synovial joints, specifi -
cally atlantoaxial and atlantooccipital, ZJ, costovertebral, 
and intervertebral discs, should be performed only under 
fl uoroscopic guidance by an experienced practitioner [ 3 ,  4 , 
 14 – 16 ,  25 ,  58 – 61 ,  73 ,  74 ]. Conversely, the intra-articular 
injections of SJ joint are grossly overemphasized [ 39 ,  51 ,  57 , 
 63 ,  64 ,  72 ]. This was recently proven again by Murakami 
et al. [ 155 ]. 

   Table 12.3    Contraindications for regenerative injection therapy   

 General contraindications  Specifi c contraindications 

 Allergy to anesthetic solutions  Acute arthritis (septic, gout, rheumatoid, or posttraumatic 
with hemarthrosis) 

 Bacterial infection, systemic or localized to the region to be injected  Acute bursitis or tendonitis 
 Bleeding diathesis secondary to disease or anticoagulants  Acute non-reduced subluxations, dislocations, or fractures 
 Fear of the procedure or needle phobia  Allergy to injectable solutions or their ingredients such as 

dextrose (corn), sodium morrhuate (fi sh), or phenol  Neoplastic lesions involving the musculature and osseous structures 
 Recent onset of a progressive neurological defi cit including but not limited to 
severe intractable cephalgia, unilaterally dilated pupil, bladder dysfunction, 
bowel incontinence, etc. 
 Requests for large quantity of sedation and/or narcotics before and after 
treatment 
 Severe exacerbation of pain or lack of improvement after local anesthetic 
blocks 
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 Most commonly injected sites of painful spinal enthesop-
athies of the posterior column are innervated by the medial 
(MB) and lateral (LB) branches of the dorsal rami:
•    Enthesis of ligaments and tendons at the superior, infe-

rior, and lateral surfaces especially at the apex of the spi-
nous processes  

•   Enthesis at the occipital bone at and between inferior and 
superior nuchal lines  

•   Enthesis at the thoracic and lumbar transverse processes  
•   Capsular ligaments and periarticular enthesis at the cervi-

cal thoracic and lumbar ZJs  
•   Costotransverse joints and capsules  
•   Tendons and ligaments at the posteromedial, superior, 

inferior, and lateral surfaces of the iliac crests and spines  
•   Posterior tubercles and angles of the ribs 
•  Multiple other common peripheral enthesopathies are 

depicted in Figs.  12.10  and  12.11  and described below:  
•   Proximal and distal portions of the clavicle specifi cally 

superior acromioclavicular (AC) ligament and AC joint, 
sternoclavicular (SC) ligament and joint, etc.  

•   Greater and lesser humeral tuberosities and medial and 
lateral epicondyles  

•   Sternum, xiphoid, and anterior ribs  
•   Pubic tubercles, superior and inferior rami, and ischial 

spines, tuberosities, and rami  
•   Greater and lesser femoral trochanters and medial and lat-

eral femoral epicondyles     

    Side Effects and Complications of RIT 

 Several types of statistically rare complications occur with 
regenerative injection therapy [ 156 ]. The most recent statisti-
cal data on complications came from a survey of 171 physi-
cians providing RIT in 2006 [ 157 ]. 

 Responders to the survey had been providing this treatment 
for a median of 10 years and described treating a median of 
500 patients each, giving a median of 2,000 injections each. 

 The following complications were reported: 164 spinal 
headaches, 123 pneumothoraxes, 73 temporary systemic 
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reactions, and 54 temporary nerve damage. Sixty-nine 
adverse events required hospitalization, among them 46 
patients with a pneumothorax and none with the spinal head-
ache. Five cases of permanent nerve damage were reported. 
Only three surveyors included information on the specifi c 
injury: one case of mild to moderate leg pain, one case of 
persistent numbness in a small area of the gluteal region, and 
one case of persistent numbness in the quadriceps region 
[ 157 ]. These fi ndings were similar to an earlier survey by 
Dorman of 450 physicians performing RIT/prolotherapy 
[ 158 ]. At that time, 120 respondents revealed that 495,000 
patients received injections. Among them, 29 instances of 
pneumothorax were reported, two of them requiring chest 
tube placement. Also, 24 of non-life-threatening allergic 
reactions were reported [ 158 ]. 

 Stipulating that each patient had at least three visits and 
during each visit received at least ten injections, the occur-
rence of pneumothorax requiring a chest tube was 1 per 
247,500 injections. Thus, self-limited pneumothoraxes 
were 1 per 18,333, and allergic reactions were 1 per 20,625 
injections [ 158 ]. 

 In the 1960s, fi ve cases of postinjection arachnoiditis 
were reported [ 159 ]. Two were fatal; one was a direct 
sequence of arachnoiditis and another was a sequence of 
incompetent shunt and persistent hydrocephalus with 
increased intracranial pressure. Of the other three cases, the 
fi rst one with mild paraparesis recovered after a ventriculo- 
jugular shunt. The second recovered spontaneously with a 
mild neurological defi cit, and the third patient remained 
paraplegic. 

 Three other cases of intrathecal injections known to 
the first author have not been reported in the literature 
because of medicolegal issues. Two of them resulted in 
paraplegia. The first occurred after injection at the tho-
racic level and the second after a lumbar injection. The 
third case was performed by an untrained person who 
injected zinc sulfate solution, which is hardly used in 
today’s practice, at the cranio- cervical level, resulting in 
immediate onset of severe neurologic deficit, quadriple-
gia, and subsequent hydrocephalus. One case of self- 
limiting sterile meningitis after lumbosacral sclerosing 
injections was reported in 1994. Adjacent endplate 
 fractures associated with intradiscal dextrose injections 
were recently reported [ 160 ]. 

 Postspinal puncture headaches have been reported after 
lumbosacral injections. Two such cases occurred in the fi rst 
author’s practice during the past 20 years. Both patients 
recovered after 1 week with bed rest and fl uids. 

 Overall, pneumothorax is the most commonly reported 
complication. Injections of anterior thoracic synovial joints, 
such as sternoclavicular, costosternal, and interchondral, 
may also result in pneumothorax.  

    Conclusions 

 Double-blind, placebo-controlled, and retrospective studies 
clearly indicate the effectiveness of RIT in painful degenera-
tive posttraumatic conditions of fi brous connective tissue. 

 Literature suggests that degenerative cascade is a multi-
etiologic disease process. NSAIDs and steroid preparations 
have limited use in chronic painful overuse conditions and 
degenerative painful conditions of ligaments and tendons. 
Microinterventional regenerative techniques and proper 
rehabilitation up to 1 year supported with mild opioid anal-
gesics are more appropriate. 

 Cervical thoracic and lumbar discogenic pain continues 
to be a therapeutic challenge. Encouraging positive results 
were published after regenerative injections for lumbar dis-
cogenic pain with dextrose-based solutions, methylene blue, 
and mesenchymal stem cells. The work in this direction con-
tinues. It appears that cervical and thoracic discogenic pain 
may be addressed similarly in the near future. 

 The future is such that, instead of indirect stimulation of 
growth factors through infl ammatory cascade, specifi c 
growth factors or their combinations may be available. The 
challenge will continue to determining which specifi c growth 
factors should be used. The other viable possibility is injec-
tion of engineered, type-specifi c tissue derived from stem- 
cell research [ 83 ,  84 ,  154 ]. Some variations of nanotechnology 
will be also added. 

 As stated by the late Professor Mooney, “The ideas of 
regeneration and controlled proliferation are slowly moving 
from the fringe to the frontier of medical care” [ 161 ]. A phy-
sician versatile in diagnostic and therapeutic injection tech-
niques may have ample opportunity to implement RIT in the 
treatment of chronic musculoskeletal pain. More informa-
tion regarding RIT can be found on   linetskymd.com     and 
  aarom.org    . Full texts of many original articles text books and 
chapters are available on these websites. The individual 
training with CME credits is available by the American 
Academy of Regenerative Orthopedic Medicine (AAROM) 
at Drs. Linetsky, Centeno, Crane, and Hirsch offi ces.     
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            Overview: Pain Rehabilitation 
and the Restoration of Function 

 The major purpose of the present chapter is to provide a review 
of the currently most therapeutically effective method for 
managing chronic pain—functional restoration (FR). Before 
doing so, a brief overview of the rehabilitation process will be 
provided. Indeed, throughout history, the treatment of chronic 
pain conditions has been diffi cult, time consuming, expensive, 
and, all too often, unsuccessful. Many modes of treatment, 
both invasive (injections, procedures, surgery, etc.) and nonin-
vasive methods (medications, physical therapy, counseling, 
applications of heat, ice, transcutaneous electrical stimulation, 
and many others), have been used by the health-care profes-
sion in an attempt to eliminate pain and return these patients to 
a productive, fulfi lling life. All too frequently, though, these 
attempts resulted in failure. Recently, however, an interdisci-
plinary FR approach to pain management has been empiri-
cally shown to be therapeutically and cost-effective. As will be 
discussed, the FR approach is based on a fundamental under-
standing of the individual’s unique condition as it relates to 
impairment, disability, and functional limitation. 
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   Key Points 

•     An interdisciplinary functional restoration approach to 
pain management has been empirically shown to be 
therapeutically and cost-effective.  

•   Τhe biopsychosocial model of diagnosis and treatment 
operates on the idea that illness and disability is the 
result of, and infl uences, diverse areas of an individu-
al’s life, including the biological, psychological, 
social, environmental, and cultural components of 
their existence.  

•   It is important to identify those individuals at risk for 
delayed recovery and transitioning from an acute pain 
episode to a chronic pain condition.  

•   Functional restoration programs emphasize a biopsy-
chosocial approach including different disciplines and 
anticipating an individual’s gradual progression to a 
normal lifestyle.  

•   Treatment approaches include medication optimiza-
tion, normalization of function, education, physical 
reactivation, cognitive-behavioral therapy, various 
mind-body techniques to manage chronic pain, and 
return of new functional activities.    
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 It should be noted that the  AMA Guides to the Evaluation 
of Permanent Impairment , 5th Edition [ 1 ], defi nes impair-
ment as “a loss, loss of use, or derangement of any body part, 
organ system, or organ function.” The 6th Edition [ 2 ] defi nes 
impairment as “a signifi cant deviation, loss, or loss of use of 
any body structure or body function in an individual with a 
health condition, disorder, or disease.” One such impairment 
can involve the loss or abnormality psychologically, physio-
logically, or functionally at the level of the organs and body 
systems. Examples of physiologic impairments include mus-
cle weakness, range-of-motion loss, and restriction or lack of 
ability to perform activities due to related impairments. 
These impairments can cause inabilities to function in spe-
cifi c vocations including those of being a worker, spouse, 
student, or parent. Disability is defi ned by the AMA Guides 
5th Edition as “An alteration of an individual’s capacity to 
meet personal, social, or occupational demands because of 
an impairment.” The AMA Guides 6th Edition defi nes dis-
ability as “activity limitations and/or participation restric-
tions in an individual with a health condition, disorder, or 
disease.” Finally, the American Physical Therapy Association 
in the Guide to Physical Therapist Practice, Second Edition 
[ 3 ], describes functioning as an umbrella term for body func-
tions, body structures, activities, and participation, denoting 
a positive interaction between the individual or patient and 
contextual factors (i.e., background of the individual’s life 
and current situation). Functional limitation is a deviation 
from normal behavior involved in performing the activities 
of daily living (ADLs) and may include problems with trans-
fers, standing, ambulation, running, and stair climbing. A 
formal model proposed by the International Classifi cation of 
Functioning, Disability and Health (ICF) [ 4 ] integrates the 
individual components into a biopsychosocial-based model 
where the term “health condition” is exchanged for “chronic 
pain” (see Fig.  13.1 ). Chronic pain is affected by body func-
tion, activities, and participation as well as infl uences from 
the environment and personal factors.  

 The World Health Organization (WHO) developed a com-
prehensive model of disablement, the International 
Classifi cation of Functioning, Disability and Health (ICF) 
2009; this classifi cation is depicted in Table  13.1 . The ICF 
framework is intended to describe and measure health and 
disability at both the individual and population levels and 
consists of three key components:
     1.    Body functions and body structures: physiological func-

tions and body parts, respectively; these can vary from the 
normal state, in terms of loss or deviations, which are 
referred to as impairments.   

   2.    Activity: task executions by the individual and activity 
limitations are diffi culties the individual may experience 
while carrying out such activities.   

   3.    Participation: involvement in life situations and participa-
tion restrictions are barriers to experiencing such involve-
ment. These components comprise functioning and 
disability in the model. In turn, they are related interac-
tively to an individual with a given health condition, dis-
order, or disease and to environmental factors and 
personal factors of each specifi c case.    
  A patient-centered, “whole-person” approach is neces-

sary to effectively address these important individual con-
cepts. A team-centered treatment approach is utilized, 
focusing on helping patients achieve individual goals, which 
enable them to improve physical and psychosocial function, 
decrease pain, and improve quality of life. By working 
together, the chronic pain rehabilitation team helps patients 
achieve better outcomes than those achieved by an individual 
practitioner or interventions (i.e., surgeries, injections, phar-
macotherapy, and psychological therapies) in isolation. 
Basic treatment goals of early and chronic pain rehabilitation 
programs focus on functional improvement, improved abili-
ties in performing activities of daily living (ADLs), returning 
to leisure, sport, and vocational activities and improved phar-
macologic management of pain and related affective distress 
(see Table  13.1 ). 

    History of Pain Rehabilitation 

 Early evidence of a rehabilitation approach to the injured 
person or worker dates back to the Egyptians under Ramses 

Environmental Personal

Activities

Chronic Pain

ParticipationBody function

  Fig. 13.1    A formal model proposed by the International Classifi cation of 
Functioning, Disability and Health (ICF) [ 4 ] integrates the individual com-
ponents into a biopsychosocial-based model (Adapted from International 
Classifi cation of Functioning, Disability and Health (ICF) [ 4 ])       

    Table 13.1    Pain rehabilitation goals   

 1. Functional improvement 
 2. Improvement in activities of daily living 
 3. Relevant psychosocial improvement 
 4. Rational pharmacologic management (analgesia, mood, and 
sleep) 
 5. Return to leisure, sport, work, or other productive activity 

  From World Health Organization,   http://www.who.int/classifi ca-
tions/icf/en/      
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II, in 1,500 B.C. [ 5 ]. Further advances in treating pain 
seemed to be delayed until many years later, with the birth 
of the fi eld of anesthesia in the 1840s, the isolation and syn-
thesis of morphine by Serturner in 1806, and the discovery 
of salicylates in willow bark in the late 1800s [ 6 ]. Modern 
advancements in understanding health and health psychol-
ogy in the 1950s also shaped a more comprehensive view 
of the complexities of an individual’s pain experience. This 
led to the view that the experience of pain is a complex 
phenomenon and multiple models have evolved over time 
to explain it. Traditionally, the biomedical model explains 
pain through etiologic factors (e.g., injury) or disease 
whose pathophysiology results in pain. Over time, it 
became clear this classic biomedical approach to under-
standing and treating pain was incomplete. Its exclusive 
application often resulted in unrealistic expectations on the 
part of the physician and patient, inadequate pain relief, 
and excessive disability in those with pain that persists well 
after the original injury has healed. 

 George Engel [ 7 ] developed a novel theory of health care 
in which the various areas impacting an individual’s disease 
process are taken into consideration. When developing a 
health-care plan, Engel posited that there were several fac-
tors affecting each individual and his/her disease processes. 
These factors include (1) biological, (2) sociological, (3) 
environmental, (4) cultural, and (5) psychological. This 
became known as the biopsychosocial model [ 8 ]. This bio-
psychosocial model was subsequently successfully applied 
to the assessment and treatment of chronic pain [ 9 ,  10 ]. In 
contradiction to the biomedical model, this model recognizes 
pain is ultimately the result of the pathophysiology, plus the 
psychological state, cultural background/belief system, and 
relationship/interactions individuals have with their environ-
ment (workplace, home, disability system, and health-care 
providers). To put it more simply, to treat the pain and the 
illness, the whole person needs attention. 

 The modern rehabilitation model evolved after World 
Wars I and II, with the founding of the fi elds of physical and 
occupational therapy as a method to rehabilitate returning 
soldiers who had been injured in performance of service to 
their country [ 11 ]. The practice of pain rehabilitation increas-
ingly developed during the twentieth century by evolving 
medical specialties of physical medicine and rehabilitation, 
anesthesia, psychiatry, and occupational medicine. John 
Bonica, one of the fathers of pain medicine, championed a 
more comprehensive biopsychosocial multidisciplinary 
approach in the United States in 1947. This approach 
expanded to include a team of clinicians at the University of 
Washington in the 1960s [ 12 ]. Bonica’s collaboration with 
Wilbert Fordyce, a psychologist, incorporated operant condi-
tioning and other behavioral approaches with more special-
ized, structured, and inpatient multi-week programs. In the 

1980s, John Loeser formalized a more at structured program 
the University of Washington. This 3-week long, daily pro-
gram became a model for interdisciplinary treatment. 

 An increasingly biopsychosocial approach to pain reha-
bilitation, facilitated by the merging of behavioral and cogni-
tive fi elds and subsequent cognitive-behavioral approaches 
to the assessment and treatment of pain, developed in the 
1980s and 1990s [ 13 ]. A proliferation of pain treatment facil-
ities was seen between 1980 and 1995. These facilities 
included the advancement of interventional procedures as 
treatment for chronic pain [ 14 ]. A more recent conceptual-
ization by Sullivan [ 15 ], the biopsychomotor model, focuses 
on behaviors within the pain system incorporating three 
independent behavioral subsystems: (1) communicative, (2) 
protective, and (3) social response behaviors. In this model, 
a pain system is assumed to be only adaptive. The sensory 
component of the pain system is accompanied by behaviors 
designed to act on the source, or cause of injury or illness. 
This may help to explain the wide variability observed in 
pain behaviors seen across different patients, despite rela-
tively similar levels of reported pain intensity and objective 
tissue pathology. In this model, a more sensory-based model 
of pain extends to include behavioral factors: communicative 
behaviors (i.e., grimacing), protective behaviors (i.e., with-
drawing a body part from fi re), and social responses (i.e., 
empathy and solicitous behavior from others). This model, 
as in the biopsychosocial model, emphasizes dysfunction 
developing in behavioral systems separate from pain sensa-
tion. Subsequent treatments targeting pain behavior likely 
lead to better clinical outcomes and provide a more prag-
matic and inclusive model for the spectrum of pain rehabili-
tation (see Fig.  13.2 ).    

Communicative
behavior

Tissue damage

Pain experience

Protective behavior

Social response

  Fig. 13.2    Biopsychomotor response (Modifi ed from Sullivan [ 15 ])       
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    Applying a Biopsychosocial Model 
to Pain Rehabilitation 

 The biopsychosocial model of diagnosis and treatment oper-
ates on the idea that illness and disability is the result of, and 
infl uences, diverse areas of an individual’s life, including the 
biological, psychological, social, environmental, and cultural 
components of their existence. In individuals with chronic 
pain conditions, the pain continues past the time the initial 
injury has healed. There are numerous challenges and issues 
that the patient faces and that must be addressed. These include 
guarding of the injured area, fear of movement and reinjury, 
adoption of the sick role along with cultural beliefs about pain, 
the loss of productivity, a decrease in benefi cial leisure activi-
ties, the loss of income, and change in the role and responsi-
bilities within the family and the community at large. 

 There are several factors identifying those individuals at 
risk for transitioning from an acute pain episode to a chronic 
pain condition. These factors are (1) unresponsiveness to tra-
ditional therapies normally effective for that particular diag-
nosis, (2) considerable psychosocial factors which negatively 
infl uence recovery, (3) unemployment or lengthy absence 
from work, (4) history of prior delayed recovery or rehabili-
tation, (5) the employer is not supportive or accommodative 
of the needs of the individual, and (6) history of childhood 
abuse: verbal, physical, or mental. Of the previous factors, 
lost time from work is most predictive of those at risk of 
encountering delayed recovery [ 16 ]. 

 Chronic pain usually starts with an acute pain episode 
although, in some cases, there is no acute event, but rather the 
recognition of a pain problem. When a delayed recovery is 
recognized, the diagnosis and treatment approach should be 
reconsidered. At this time, psychosocial risk factors should be 
identifi ed and the patient either treated by the attending physi-
cian or specialist using a biopsychosocial approach, or when 
appropriate, referred to an FR chronic pain program. A treat-
ment plan addressing the presenting symptoms and attendant 
risk factors delaying recovery can then be developed and 
implemented. With a diagnosis of delayed recovery, a pro-
gram focusing on the individual’s biomedical condition, not 

addressing the complex requirements inherent in delayed 
recovery, will not be effi cacious [ 9 ]. 

 Individuals at risk of developing chronic pain conditions, 
as evidenced by lack of progress toward healing and a return 
to normalcy, are benefi ted by a multidisciplinary FR pro-
gram. Physical and psychological interventions can be 
employed before disability becomes chronic. Early interven-
tion minimizes long-term treatment costs and the negative 
physical, psychological, and sociological effects of disabil-
ity, restoring the individual to an optimal level of functioning 
[ 16 ]. Many times, a purely biomedical model continues to be 
applied, with a narrow focus on reversing or eliminating 
nociception, or the “pain generator,” and is more focused on 
a cure than on effective management. The biomedical model 
ignores or minimizes psychosocial factors, as well as the 
more complex central changes in the nervous system (i.e., 
sensitization of tissue, pathways, and neurochemical changes 
related to affective distress),that, not surprisingly, results in 
treatment failure (see Table  13.2 ).

       History of Functional Restoration and Work 
Rehabilitation 

 Historically, FR is a term that was initially used for a variety 
of pain rehabilitation programs characterized by objective 
measure of physical function, intensive graded exercise, and 
multimodal pain/disability management, with both psycho-
social and case management features. The concept of func-
tional restoration was fi rst described in the mid-1980s. 
Functional restoration programs for chronic pain have strong 
support in the medical literature going back to the early 
1990s. The term “functional restoration” has in recent years 
become increasing popular with evidence-based medicine 
support, and it has been adopted as the treatment paradigm of 
choice for chronic conditions and particularly chronic pain 
states. Indeed, the effectiveness of functional restoration pro-
grams has been independently replicated throughout the 
world [ 17 ]. For patients with more complex or refractory 
problems, a comprehensive multidisciplinary approach to 

   Table 13.2    The biomedical versus the biopsychosocial model of pain   

 Biomedical model  Biopsychosocial model 

 Suitable for acute pain management  Suitable for chronic pain management 
 Concentrates on physical disease mechanisms  Illness behaviors incur[prating cognitive and emotional 

responses to pain are acknowledged 
 Accentuates peripheral perception of pain (nociception)  Understands the role central physiological mechanisms play 

in the modulation of peripheral nociception or the generation 
of pain experience in the absence of nociception 

 Approach to understanding/treating pain is reductionistic  Understanding and treating pain is approached with a 
multidisciplinary systems perspective 

 Relies on medical management approaches  Utilizes self-management approaches 
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pain management that is individualized, functionally ori-
ented (not pain-oriented), and goal specifi c has been found to 
be the most effective treatment approach [ 10 ,  18 ,  19 ]. 

 Functional restoration (FR) programs, which are based 
on a return to work model, evolved along with advance-
ments in occupational medicine, beginning in the 1970s. 
Prior to this, in the 1920s, programs of habit training, 
focused on restoring workers affected by disease or injury 
and later, in 1923, by the incorporation of vocational reha-
bilitation, were mandated at the federal level by the 
Vocational Rehabilitation Act. In the 1950s, more objective 
measures were used to track progress and measure outcomes 
and served as the starting point for more formal work condi-
tioning and work hardening programs. These innovative 
programs were championed by Lillian Wegg and Florence 
Cromwell [ 20 ]. Subsequently, in the 1970s, work hardening 
emerged as a formal industrial management service [ 21 ], 
adopting a similar multidisciplinary approach that was 
used in the management of chronic pain and disability. 
Standardized work simulation equipment, assessment, and 
treatment protocols were incorporated into standard prac-
tice in the 1980s, leading to formal accreditation by the 
Commission on Accreditation of Rehabilitation Facilities 
(CARF) in the late 1980s and early 1990s. 

 Recent evidence-based guidelines strongly support the use 
of interdisciplinary functional restoration-based programs for 
the treatment of chronic pain, including low back pain [ 19 ]. 
For the treatment of chronic nonradicular low back pain, inter-
disciplinary functional restoration treatment, including cogni-
tive-behavioral interventions, is supported by high-quality 
evidence. Within these same evidence-based guidelines, 
shared decision making for potential surgical intervention for 
low back pain should include a discussion of interdisciplinary 
treatment, since interdisciplinary therapy was found to be 
equally effective in long-term outcome studies [ 22 ].  

    Applying Functional Restoration Approach: 
Multi- and Interdisciplinary Treatment 

 Functional restoration is an evidence-based, empirically 
proven component of multi- and interdisciplinary pain man-
agement programs, emphasizing physical activity and psy-
chosocial therapy and anticipating an individual’s gradual 
progression to a normal lifestyle. FR programs emphasize a 
multidisciplinary, biopsychosocial approach in which physi-
cians, psychologists, occupational and physical therapists, 
and therapists specializing in other relaxation techniques all 
work in concert with each other. The ultimate goal is the 
development and implementation of treatment plans indi-
vidualized to fi t each patient’s unique needs. These programs 
are regarded as the treatment of choice for chronic condi-
tions, particularly chronic pain conditions [ 23 ]. Such pro-

grams are both therapeutically and cost-effective in treating 
chronic pain conditions and restoring a patient to a produc-
tive lifestyle. Moreover, while FR programs are effective for 
chronic pain conditions, many believe this type of program 
would be both cost-effective and effi cacious for other chronic 
conditions as well [ 24 ]. 

 Gatchel et al. [ 25 ] have delineated the described critical 
elements of a functional restoration approach, which serves 
as the foundation for most multi- and interdisciplinary 
rehabilitation- based programs. These elements include 
quantifi cation of physical defi cits on an ongoing basis; psy-
chosocial and socioeconomic assessment used to individu-
alize and monitor progress; an emphasis on reconditioning 
of the injured area or body part; generic simulation of work 
or activity; disability management with cognitive-behav-
ioral approaches; psychopharmacologic management focus-
ing on improving analgesia, sleep, and affective distress; 
and, in some cases, detoxifying patients from medications 
(i.e.,  opioids or benzodiazepines). Individually tailored, 
these programs initially emphasize moderate physical inter-
ventions (i.e., stretching, strengthening, conditioning) and 
gradually progressing to more active, strenuous therapies 
with the goal of obtaining maximum rehabilitation and nor-
malization in all facets of a person’s lifestyle. This includes 
return to work, improved socioeconomic factors and self-
esteem, and cognitive behavior therapy (CBT) addressing 
beliefs about pain, the resulting dysfunction, and environ-
mental and socioeconomic factors. Research shows that a 
chronic pain patient’s treatment needs are best addressed by 
such a multidisciplinary treatment program [ 26 ]. However, 
a biopsychosocial model of health care is not only effi ca-
cious in the treatment of chronic pain. Patients presenting 
with other disease processes are likely to benefi t from this 
type of  treatment concept. 

    Major Components of Functional Restoration 

 Some confusion has developed with the mixing of terms 
such as multi- and interdisciplinary models [ 10 ]. In the mul-
tidisciplinary model, patient care is planned and managed by 
a team leader, usually a pain specialist (anesthesiologist, 
physiatrist, neurologist, psychiatrist, or primary care pro-
vider), or a psychologist, and often hierarchical, with one or 
two individuals directing the services of a range of team 
members, many with individual goals. Treatment may be 
delivered at different facilities or centers where individual 
patient progress is not regularly shared between distinct dis-
ciplines. In contrast, the more collaborative interdisciplinary 
model involves team members working together “under one 
roof” toward a common goal. Team members are able to 
communicate and consult with other team members on an 
ongoing basis, facilitated by regular, face-to-face meetings. 
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The interdisciplinary model provides practical strategies for 
assessing and treating pain-related deconditioning, psycho-
social distress, and socioeconomic factors related to disabil-
ity. An interdisciplinary team model is characterized by team 
members working together for a common goal, making col-
lective therapeutic decisions, having face-to-face meetings 
and patient team conferences, and facilitating communica-
tion and consultation. Interdisciplinary teams may be led by 
a physician (medical director), psychologist, or nurse, and it 
includes comprehensive assessment incorporating pain med-
icine, pain psychology, physical functional restoration, and 
vocational rehabilitation. Physical and occupational therapy 
assessments are also included in the formal assessment. 
Interdisciplinary programs are usually housed in one facility, 
with group goal setting, periodic interdisciplinary team 
meetings assessing and adjusting treatment progress, pro-
gram coordination, and discharge planning. The physical 
aspects of these programs focus primarily on restoring joint 
mobility, muscle strength, endurance, conditioning, and car-
diovascular fi tness. The psychological aspects focus on cog-
nitive behavioral strategies for pain management. The 
coordination of vocational and therapeutic recreation ser-
vices is an important aspect of care, focusing on aiding 
patients in their return to work, improving behavioral factors 
(i.e., coping, catastrophizing, and problem solving) in the 
workplace, clarifying return to work level of functioning, 
and, in many cases, providing individual therapy. 

 In general, formal interdisciplinary programs usually last 
3–8 weeks, 4–8 h/day, with tailored group and individual 
therapies provided in an outpatient setting. Program sched-
ules include individual and group-based therapies. Most 
importantly, regularly scheduled team conferences help to 
facilitate progress, troubleshoot patient problems, build con-
sensus, improve communication regarding progress (i.e., 
complete conference notes and communicate to case manag-
ers and referring physicians), adjust goals of therapy, and 
plan for discharge. Long-term follow-up studies of interdis-
ciplinary treatment programs demonstrate improved return 
to work rates, pain reduction, and quality of life. In special 
situations, inpatient functional restoration programs may be 
indicated. Inpatient pain rehabilitation programs typically 
consist of more intensive functional rehabilitation and medi-
cal care than their outpatient counterparts. They may be 
appropriate for patients who (1) do not have the minimal 
functional capacity to participate effectively in an outpatient 
program, (2) have medical conditions that require more 
intensive oversight, (3) are receiving large amounts of medi-
cations necessitating medication weaning or detoxifi cation, 
or (4) have complex medical or psychosocial diagnoses that 
benefi t from more intensive observation and/or additional 
consultation during the rehabilitation process. As with out-
patient pain rehabilitation programs, the most effective pro-
grams combine intensive, daily biopsychosocial rehabilitation 
with a functional restoration approach. To again summarize, 

the fundamental elements of a functional restoration 
approach include assessment of the person’s dynamic physi-
cal, functional, cultural, and psychosocial status. This 
includes assessment of strength, sensation, range of motion, 
aerobic capacity, and endurance, as well as measures of what 
the individual can and cannot do in terms of general activi-
ties of daily living, recreational, and work-related activities. 
Psychosocial strengths and stressors are assessed, including 
an analysis of the individual’s support system, any history of 
childhood dysfunction or abuse, evidence of mood disorders 
or psychiatric comorbidity, assessment of education and 
skills, medication use, any history of substance abuse, pres-
ence of litigation, and work incapacity [ 24 ]. We will now 
review the various issues addressed in a comprehensive FR 
program. 

    Normalization of Function 
 Normalization of function is described as the  reestablishment 
of independence and function, while understanding that some 
physical limitations may be unavoidable. Functional restora-
tion empowers the individual to achieve maximal functional 
independence, the capacity to regain or maximize activities of 
daily living, and return to vocational and avocational activi-
ties. Depending on the current functional level of the patient, 
reaching their maximum level of function may take as long as 
6 months to a year as they incorporate both a progressive 
exercise program and active pain management skills into their 
lifestyle. For physical limitations that are unavoidable, 
patients should be instructed on assistive devices and modifi -
cations for the home, and/or the workplace to allow them to 
achieve the highest level of function possible.  

    Education 
 At the beginning of any treatment, the patient’s understanding 
and belief system of his or her prognosis and treatment must 
be ascertained. Information from multiple providers can often 
be misunderstood. Patients are often informed that nothing 
else can be done for them. Some are given lifting restrictions 
of no lifting or carrying greater than 10 lb postsurgically, and 
they continue to adhere to these restrictions for years after the 
necessity has lapsed. The treating physician and/or physical 
or occupational therapists, treating in an acute care model, 
may have informed the patient not to use the body part if it 
were painful. All of these can leave the patient with incorrect 
directions on how to best manage chronic pain. 

 Before the patient considers participating in a functional 
restoration program, he or she should be informed regard-
ing the differences between functional restoration and other 
treatment methods. It is not uncommon for the patient to 
have seen multiple doctors and therapists without any ben-
efi t or with a worsening of symptoms. The patient may have 
little confi dence that a functional restoration approach will 
be more effective than any of the other treatments that they 
have tried. Therefore, education about diagnosis,  prognosis, 
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and expectations concerning treatment and outcome should 
begin as soon as possible. Explanation of the changes to the 
patient’s body, his or her personal experience, and how this 
translates to the symptoms they are experiencing is a con-
nection that the provider must make for the patient. The 
patient must be provided with a confi rmation that variability 
of symptoms and emotions are normal to their condition. The 
expectations concerning patient effort in the restoration pro-
cess are emphasized. The active participation of the patient 
in the setting of treatment goals, his or her personal control 
of the process, and the success of the treatment are all impor-
tant aspects contributing to the likelihood of successful com-
pletion of the restoration and a return to normalcy. The 
patient must understand that treatment will provoke discom-
fort and may be perceived as painful, that they will receive 
help with managing these symptoms, and that the outcome 
will be signifi cant improvement in their overall functional 
level. Education regarding goals based on function, not only 
pain changes, is important to assist the patient in feeling suc-
cessful and attaining their goals, as many patients believe 
that the focus of treatment is to simply reduce their pain 
level. Finally, the patient must be educated about the nega-
tive consequences of inactivity and resting. A signifi cant loss 
of fl exibility, strength, and secondary injury from guarding 
and abnormal movement are all possible, harmful conse-
quences if the patient does not remain active after functional 
restoration therapy is complete.  

    Fear of Reinjury or Movement 
 Kinesiophobia (the fear of movement and reinjury) com-
monly obstructs the individual’s return to work, a normal 
home life, and leisure activities after an injury has occurred. 
Fear related to pain, and subsequent avoidance of activities, 
has been empirically validated as an important factor in 
determining the patient’s activity levels at 6–12 month post- 
injury [ 27 ]. Typically, patients will push themselves to 
increase social and physical activities in an attempt to con-
front and overcome the pain and disability of an injury. This 
may increase the pain, which increases the fear that an as-yet 
undiagnosed injury or illness is present. This fear may lead 
to a maladaptive avoidance response, which leads to lack of 
exercise and a physical deconditioning; this, in turn, leads to 
lack of muscle strength and fl exibility and an increase in pain 
and infi rmity. The patient must then be reexposed to previ-
ously avoided activities and assume a participatory role in 
the recovery process. Crombez et al. [ 28 ] found that “over 
prediction of pain,” a construct closely related to fear- 
avoidance, was reduced by a gradual, paced, and repeated 
exposure to the activity individualized to the patient’s own 
fear. Studies have suggested that back pain disability for 
some patients may be determined more by the fear of pain 
rather than intensity or other biomedical factors [ 29 ]. 
Treatment to overcome fear-avoidance includes patient edu-
cation, repeated exposure to activities that have been avoided, 

and taking responsibility in an active role to recovery. 
Patients are educated on how their beliefs and behaviors can 
lead to a vicious cycle involving catastrophic thoughts, fear, 
avoidance, disability, and pain. The patient learns the differ-
ence between pain and damage, safe positioning, safe activ-
ity, and slow progression of exercise. The activity program 
consists of the fearful activities initially introduced at low 
levels and then progressed on an individual basis. 

 Exposure therapy is a type of cognitive behavioral ther-
apy (CBT – see below) and is used to expose an individual 
to fear-provoking stimuli. The bioinformational theory of 
fear states that activation of fear association, followed by 
the availability of new information refuting the fear expecta-
tions, is an intrinsic part of fear memory reduction [ 30 ]. A 
therapy used to develop a hierarchy of fear-producing stim-
uli uses a photograph series of daily activities, using the 
upper extremities (PHODA-UE), and a series of daily activ-
ities involving the lower extremities (PHODA-LE) [ 31 ]. In 
this therapy, patients judge the threat value of the various 
activities. The therapist then develops individually tailored 
practice tasks. The patient begins to perform the tasks, 
beginning with the least fear-inducing tasks, gradually 
advancing through the hierarchy to the most fear-inducing 
tasks [ 24 ].  

   Flare-up Management 
 Flare-ups, the seemingly uncontrolled, overwhelming symp-
toms of chronic pain, can feel unmanageable. The physical 
reactions to these fl are-ups can include holding the breath, 
muscle tightening, tightening of chest and stomach muscles, 
and nausea. Psychological reactions can include fear, anxi-
ety, worry, feelings of being overwhelmed, and anger. As 
these reactions take place, the pain level increases, incurring 
further fl are-ups. Flare-up management education gives the 
patient active tools with which to control these symptoms. In 
the acute model, passive tools such as ice, heat, massage, 
TENS, rest, and medications are used for pain control. These 
passive tools are not as effective with chronic pain and often 
leave the patient dependent on medical providers. Active 
tools allow for more independence and a feeling of control. 
Education on ways to prevent fl are-ups, and managing cur-
rent fl are-ups, provides the patient with different ways to 
control his or her pain. 

 The patient is educated on a variety of tools from all differ-
ent aspects, including physical, emotional/behavioral, social, 
cognitive, spiritual, and environmental [ 32 ]. Teaching patients 
how to perform diaphragmatic breathing through pain, using 
light stretching or exercise, and ways to pace their activity 
(including setting limits), relaxation techniques, distraction, 
and visual imagery are some examples of useful tools. The 
patient is allowed to take multiple breaks during activities, 
which allows for control of any intensifying symptoms of 
anxiety, fear, or any other unconstructive response. These 
breaks are used for deep breathing, relaxation, stretching, 
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and/or CBT to help the patients to become calm and relaxed, 
at which time they are able to resume their activities.  

   Pacing 
 Pacing is a tool allowing the patient to change the way they 
perform, or complete an exercise or activity, successfully 
increasing strength, tolerance, and function, while managing 
pain levels. The purpose of pacing and goal setting is regulating 
daily activities and structuring an increase in tolerance by grad-
ually increasing activity. Pacing activity requires the person to 
break an activity into active and rest periods. Rest periods are 
taken before signifi cant increases in pain level occur. It pro-
vides structure to the overall activity level, guiding the indi-
vidual to build an optimum schedule, minimizing pain, and 
maximizing productivity during the day. Pacing also brings 
about structure to the day, giving the person a sense of control.  

   Psychosocial Approaches 
 Many behavioral and psychosocial variables intensify and 
aggravate the pain and disability related to chronic pain con-
ditions [ 26 ]. These behavioral and psychological variables 
help maintain the chronic pain condition in some patients. An 
interdisciplinary approach addresses these variables in an 
attempt to effectively manage the negative aspects associated 
with chronic pain. Anxiety, stress, communication skills, 
ideas about pain, and coping methods are all associated with 
a patient’s ability to successfully or unsuccessfully cope with 
pain. If patients have negative ideas about themselves and 
their chronic pain condition, these destructive feelings can 
spread to their home and families, and they may, in turn, lose 
the ability to enjoy constructive activities. This reinforces ini-
tial negative feelings and causes the patient to become apa-
thetic, depressed, and anxious. The family relationships are 
negatively modifi ed, responsibility and productivity decrease, 
and the pain cycle increases with the assimilation of the “sick 
role.” The fi nancial burden that accompanies the loss of pro-
ductivity and the negative psychosocial and behavioral 
aspects of the chronic pain condition all contribute to a down-
ward spiral affecting all aspects of a patient’s existence [ 33 ]. 
A functional restoration program is designed to recognize all 
the factors that contribute to an individual’s chronic pain 

experience and to educate and support the patient to manage 
and alter those factors successfully. Often, the family is 
included in some sessions to provide them with a perspective 
of important pain management techniques that they can help 
with at home with the patient, as well as to modify any solici-
tous behaviors they may be providing (as discussed above). 
The group setting of a functional restoration program 
increases the feelings of companionship and solidarity with 
others who are experiencing similar changes. In addition, the 
use of psychological intervention approaches, such as cogni-
tive behavioral therapy (CBT), and mind-body techniques 
including biofeedback-assisted relaxation training, hypnosis, 
deep breathing, and coping skills training can all bring about 
positive change in a patient’s existence [ 34 ].  

   Cognitive Behavioral Therapy (CBT) 
 Cognitive behavioral therapy (CBT), developed by Aaron 
Beck, is a form of therapy that combines features of both 
cognitive therapy and behavioral therapy that assists patients 
in recognizing, confronting, and changing irrational thoughts 
(Table  13.3 ). This type of therapy emphasizes the important 
role of thoughts and how automatic, but inaccurate thoughts 
or beliefs in certain situations lead to negative moods, 
unhealthy behaviors, and attitudes detrimental to the patient 
and his  progression toward a constructive and  adaptive 
lifestyle.

   CBT teaches the patients to recognize and replace mal-
adaptive behaviors with healthy, adaptive behaviors. This 
form of therapy is frequently used on patients with chronic 
pain and is especially helpful for those who suffer with 
comorbid psychosocial illnesses, such as depression, anxiety, 
or somatoform disorders. CBT encompasses a wide variety of 
treatments, including relaxation, biofeedback, guided imag-
ery, and acquisition of other adaptive coping mechanisms. 
The treatment plan is easily adapted to the needs of the indi-
vidual patient. CBT is an important therapeutic component of 
a multidisciplinary pain clinic program. CBT is an effi ca-
cious, cost-effective therapy for chronic pain conditions; 
however, it does not treat the physiological mechanisms of 
the pain itself. It does improve the patient’s perception of the 
pain experience, the appraisal of the pain experience, and the 

   Table 13.3    Pain team shared primary objectives of a cognitive  behavioral approach for pain patients   

 Combat demoralization by assisting patients to change their view of their pain from overwhelming to manageable 
 Teach patients the coping strategies and techniques to help them to adapt and respond to pain and the resultant problems 
 Assist patients to reconceptualize themselves as active, resourceful, and competent 
 Learn the associations between thoughts, feelings, and behaviors, subsequently identify and alter automatic, maladaptive patterns 
 Utilize more adaptive ways of thinking, feeling, and behaving 
 Bolster self-confi dence and patient’s attribution of successful outcomes to their own efforts 
 Help patients anticipate problems proactively and generate solutions, thereby facilitating maintenance and generalization 

  Adapted from Sullivan [ 15 ]  
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subsequent coping mechanisms, as well as the ability to 
negate the “sick role” that often is adopted by chronic pain 
patients and the individual’s daily functioning [ 34 ].  

   Mind-Body Techniques for Chronic Pain 
 The mind-body connection uses the power of thoughts and 
emotions to train the mind to control the body. The tech-
niques include biofeedback and relaxation therapy which 
commonly includes diaphragmatic breathing, meditation, 
imagery, and autogenic training. 

   Biofeedback 
 A technique in which people are trained to learn how to con-
trol certain internal bodily processes, normally occurring 
involuntarily, such as heart rate, blood pressure, muscle ten-
sion, and skin temperature. The results of biofeedback are 
measured by electromyography (EMG) which measures mus-
cle tension, surface electrodes which measure the galvanic 
skin response, thermal biofeedback which measures skin 
temperature, and an electrocardiograph (ECG) which mea-
sures heart rate or an electroencephalograph (EEG) which 
measures brain-wave activity. The patient is taught to use this 
information to gain control over these involuntary activities. 
Such biofeedback is used in pain management, assisting the 
patient in recognizing and controlling factors that aggravate 
pain. This technique helps the patient learn the connections 
between emotions and health, improving a patient’s aware-
ness toward his or her own body. Through the use of specifi c 
instrumentation and computers, physiologic responses are 
brought closer to conscious awareness and control by their 
conversion into auditory or visual feedback. With biofeed-
back, patients are commonly taught to recognize and release 
tension in their muscles, decrease stress response, control 
anxiety, slow breathing and heart rate, and raise their skin 
temperature. Regardless of the specifi c technique utilized, 
successful incorporation of relaxation techniques into a 
patient’s treatment plan offers the patient more active self-
management tools. The techniques are applicable to daily 
self-management of chronic pain, as well as during more 
problematic periods of fl are-ups. Formal relaxation training is 
usually performed by certifi ed relaxation therapist or other 
allied health professionals, including licensed psychologists, 
physical, occupational, and/ or recreational therapists.  

   Relaxation Therapy 
 The numerous clinical approaches described for biofeedback 
training apply equally to relaxation therapy and commonly 
include diaphragmatic breathing, imagery, and autogenic 
training. The two chief relaxation methods utilized may also 
be characterized as deep or brief. Deep methods include 
autogenic training, meditation, and progressive muscle 
relaxation; brief methods include paced respiration and self- 
control relaxation. Autogenic training is a common deep 

method of relaxation therapy in which the patient imagines 
being in a peaceful place with pleasant body sensations. 
Breathing is centered and the pulse is regulated. The patient 
focuses on his or her body and attempts to make differing 
parts of the body feel heavy, warm, or cool. Elevated muscle 
tension has been shown to contribute to chronic musculo-
skeletal pain [ 35 ,  36 ]. Elevated muscle responses and pro-
longed muscle tension have also been demonstrated during 
physical work and stressful situations [ 37 ,  38 ]. A common 
deep method of relaxation is progressive muscle relaxation. 
During progressive muscle relaxation training, the patient 
focuses on contracting and relaxing each of the major muscle 
groups in attempt to better understand the feeling of tension 
which can then facilitate subsequent relaxation. 

 Breathing Techniques: People with chronic pain typically 
have a dysfunctional breathing pattern, due to living with 
anxiety, tension, stress, and pain. Abnormal breathing pat-
terns can cause headaches, neck pain, shoulder pain, chest 
pain, and upper back pain. The body, breath, and mind are 
linked, and if there are abnormal breath patterns, they are 
partly due to irregularities in the mind or body. Therefore, if 
irregularities are eliminated from the physical breath, it has 
an extremely benefi cial effect on the mind as well. When the 
breath becomes smooth, continuous, slow, and quiet, the 
mind comes along, also becoming calm and peaceful. The 
body follows, relaxing much more easily. Diaphragmatic 
breathing techniques are used in all parts of a functional res-
toration program to educate and instruct the patient on an 
effective and active pain management skill. Brief methods 
are also utilized when the patient senses an acute increase in 
stress or anxiety. Techniques include self-control meditation 
(a shortened form of progressive muscle relaxation), paced 
respiration (the patient breathes slowly and deliberately for a 
specifi c time period), and deep breathing (the patient takes a 
deep breath, holds it for 3–5 s, then slowly releases it). The 
sequences may be repeated several times to achieve a more 
relaxed state.  

   Meditation 
 Some practitioners consider meditation to be a deep method 
of relaxation therapy. The ultimate goal is mind-body relax-
ation and the passive removal of harmful thought processes. 
Although various forms of meditation are practiced, com-
mon forms include mindfulness meditation, transcendental 
meditation, yoga, and walking meditation. Mindfulness 
meditation involves the concentration on body sensations 
and thoughts that occur in the moment. The patient learns to 
observe these sensations and thoughts without judging them. 
Yoga and walking meditation are both derived from Zen 
Buddhism and use controlled breathing and slow, deliberate 
movements and postures to focus the body and mind. 
Transcendental meditation involves focusing on a sound or 
thought and the repetition of a word, mantra, or sound. As 
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with relaxation therapies, meditation may be performed on a 
daily basis by patients with chronic pain to help maintain a 
basal level of pain control. It can also be useful in the man-
agement of acute and chronic pain “fl are-ups.”  

   Guided Imagery 
 Guided imagery involves the generation-specifi c mental 
images with the goal of evoking a general psychophysiologi-
cal state of relaxation or other specifi c outcome. The visual-
izations are initially directed by a practitioner, with the goal 
of eventual self-guidance. Guided imagery is an essential 
part of a multi- and interdisciplinary chronic pain manage-
ment programs. Persistent pain patients typically utilize 
guided imagery on a daily basis and may need to increase the 
number of sessions during acute pain “fl are-ups.”     

    Physical Medicine Treatments 

 Physical medicine approaches incorporated into an 
 interdisciplinary program include interventional therapies, 
passive modalities (i.e., ultrasound, heat, cold), and more 
active  physical therapy interventions including formal physi-
cal therapy-directed exercise, aerobic conditioning, strength-
ening, and stretching. However, the ultimate goal is to teach 
the patient self-management techniques to decrease and 
eventually eliminate the reliance upon medical intervention 
with the ultimate goal of a successful return to work and 
 productivity [ 24 ].  

    Physical Fitness: Aerobic Conditioning, 
Strengthening, and Stretching 

 Physical fi tness is defi ned by the American Physical Therapy 
Association as:

  A dynamic physical state comprising cardiovascular/pulmonary 
endurance; muscle strength, power, endurance and fl exibility; 
relaxation; and body composition that allows optimal and effi -
cient performance of daily and leisure activities. 

   Physical activity increases health and fi tness, not only to 
injured body parts, but to the entire person. Exercise has 
been reported to improve the immune system, cardiovascular 
system, and digestive functioning; decrease stress levels; 
improve sleep patterns; and enhance mood. These physically 
reactivating activities have the benefi t of being adaptable to 
both home and group settings. Physical conditioning encour-
ages socialization in group settings such as health clubs and 
walking tracks. These activities can also be modifi ed to each 
individual’s physical activity tolerance level. Aerobic activi-
ties decrease pain, possibly through endorphin release. These 
activities also promote increased blood fl ow to the musculo-
skeletal system, warming muscle tissue, decreasing stiffness 

through joint lubrication, increasing circulation, and improv-
ing muscle tissue health. Aerobic conditioning and encour-
aging physical activity has been shown to reduce disability 
[ 39 ], and it was found that high fear-avoiders, randomized to 
an exercise class, were over three times more likely at 1 year 
to report reduced disability, compared to those patients ran-
domized to usual general care (in which patients took part in 
a back to fi tness program which included 8, 1-h sessions over 
a 4-week period which included low-impact aerobic 
 exercises, strengthening, and stretching) [ 40 ]. 

 Stretching exercises allow the individual to successfully 
learn an important pain management tool and a way for the 
patient to relearn relaxed, not guarded, movement. Although 
research on the benefi t for stretching for prevention of injury 
in a healthy individual varies [ 41 ], this appears to play an 
important role in pain management. It is important that the 
patient learn proper stretching techniques, combined with 
breathing exercises, to allow for benefi t and not pain fl ares. 
Patients often report increased pain with stretching due to 
pushing too hard into muscle resistance and other ROM 
restrictions. With simple modifi cations and relaxation tech-
niques, stretching can be a useful and helpful tool. 
Strengthening and stabilization exercises provide increased 
muscle tone, muscle strength gains, and normalization of 
demands placed on the body. Strength and stabilization gains 
allow decreased mechanical stress on passive structures and 
a shift toward correct muscle usage patterns. Initially, the 
strengthening program must focus on exercising in a normal 
movement pattern and not encouraging a learned abnormal 
pattern. An exercise program begins at a level that the patient 
can tolerate with only minimal and sometimes moderate pain 
fl ares. The exercise program is carefully balanced, as to 
avoid excessively aggravating activities involving the 
affected area, causing a prolonged worsening of symptoms 
rather than an improvement. This is a challenge to the thera-
pist and the patient, as one must distinguish between fear- 
avoidance and true harm with activity. The approach is often 
to fi nd a “happy medium,” where activity and exercise (while 
possibly uncomfortable) are not harmful but helpful. Flare 
management skills, especially pacing, are used to give the 
patient the pain control to continue with the program. 

 The program is then expanded and advanced slowly, in 
order to allow individuals to successfully complete the 
activities, encouraging their progression to more strength 
gains. Some examples of strengthening and stabilization 
tools include balance exercises, use of a physioball, foam 
roll, and functional exercise in all three planes of motion. 
Unlike machine-based exercises, functional exercises and 
exercises focused on stabilization challenge the patient’s 
body to allow development of the necessary strength to 
negotiate daily activities. More specialized PT-directed 
therapy for low back pain treatment may include directional 
preference assessment (i.e., McKenzie therapy) and neuro-
mobilization. For those with compromised joint function, 
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and comorbid  conditions that prevent weight-bearing exer-
cise, aquatic therapy shows benefi ts in edema control and 
decrease in stress on affected joints while increasing aerobic 
capacity, muscle strength, and fl exibility [ 24 ]. Active thera-
peutic exercise should be individually assessed and adjusted 
with an emphasis on ensuring compliance and independence 
with an agreed upon home program after completion of for-
mal therapy. Other treatments used include Tai Chi, yoga, 
Feldenkrais, and gait training. Typically, a comprehensive 
program using a combination of all of these techniques to 
seek the “best fi t” for each patient’s needs and physical level 
is encouraged.  

    Postural Training 

 Maintaining correct posture is more than just “standing up 
straight.” It requires fi nding a balance between the head, 
trunk, pelvis, and lower extremity, as well as engaging the 
correct musculature, and maintaining this balance throughout 
different activities. Factors associated with postural issues 
include a long history of poor posture leading to an imbalance 
of muscle length and tone, compensatory postures, disuse 
syndromes, and prolonged bed rest. Suffering from chronic 
pain can lead to inactivity, increased down time, and pro-
longed bed rest, which may lead to loss of muscle strength in 
the postural and lower extremity musculature. Weak and 
compromised muscles and muscle groups are common areas 
of compensatory myofascial pain. Therapy can be directed at 
these specifi c areas of impairment. Determining and main-
taining the correct posture, with both static and dynamic 
activities, requires extensive external verbal and tactile cue-
ing, an increased sense of body awareness, and an exercise 
program focused on correcting the muscular imbalance.  

    Functional Activities 

 A functional restoration program focuses on supporting and 
promoting a patient’s ability to return to being a productive 
member of the community, the ability to enjoy leisure activi-
ties, and successfully returning to family responsibilities. 
Functional activities, such as lifting, carrying, pushing/pull-
ing, hand use and the activities performed in daily living, and 
leisure activities, are practiced. Treatment begins by helping 
the individual in assessing their current level of physical 
abilities in different areas. The patient then performs repeti-
tive functional tasks, while being educated on abnormal or 
guarding physical movement patterns and correct body 
mechanics. Flare-up management, appropriate pacing, and 
gradual development of ability are emphasized. Often, 
patients are fearful of the specifi c activities that caused their 
injury, and overcoming this fear requires extensive education 

and instruction. Concurrent education on anatomy, physiol-
ogy, mechanical stress on the affected structures with differ-
ent tasks, and that pain does not always signal damage assists 
the patient in working through their fear. As the patient 
improves, they are encouraged to assimilate these practices 
into their home environment, including recreational activi-
ties which also increase socialization, exercise, and the utili-
zation of free time [ 24 ].  

    Wellness Therapies 

 Wellness is defi ned by the American Physical Therapy 
Association as “A multidimensional state of being describ-
ing the existence of positive health in an individual as exem-
plifi ed by quality of life and a sense of well-being.” Wellness 
therapies play a signifi cant role in pain management and 
functional restoration. These techniques are used as fl are 
management techniques, movement therapies, stress man-
agement skills, and coping tools. Wellness therapies include 
a variety of physical and mind-based techniques. Indeed, 
there are many different forms of mind-body relaxation 
approaches for pain management, but they all have the 
underlying purpose of connecting the mind and body 
through breath, allowing the person to reach a higher state 
of relaxation. Some techniques commonly used include 
imagery meditation, mindfulness-based stress reduction, 
breathing exercises, and progressive muscle relaxation. 
Movement- based wellness therapies, including Tai Chi and 
Qigong, provide a way to integrate relaxation into move-
ment. Living with chronic pain can lead to guarding, muscle 
tension, and abnormal movement patterns. In Tai Chi and 
Qigong, movements are performed slowly, with deliberate 
and smooth movement. The focus is on breathing and creat-
ing inner stillness—quieting the mind and relaxing the body. 
This allows the patient to relearn how to move without 
guarding and tension.  

    Nutrition Education 

 As we know, proper nutrition is vital to multiple systems in 
the body including bone health, reducing the risk of heart 
disease, and controlling obesity. Diet and nutrition can also 
play an important role in the management of chronic pain. 
Certain foods such as those high in fat, sugar, and/or caffeine 
can intensify the pain response. In addition, some foods act 
as triggers for certain pain conditions, such as migraine 
headaches. Nutritional education not only includes the basics 
of nutrition, foods with anti-infl ammatory properties, and the 
role of supplements but also topics on making smarter 
choices when dining out, label reading, and easy meals to 
prepare at home.  

13 Interdisciplinary Functional Restoration and Pain Programs



180

    Treatment of Secondary Conditions 

 The potential for individuals suffering from a chronic pain 
condition to develop secondary conditions is great. Disuse 
syndromes, abnormal compensatory movement patterns, 
medications, and depression can cause weight gain and 
secondary myofascial disorders. These disorders are ame-
nable to treatment. Identifi cation of a compensatory 
movement pattern during the physical therapy evaluation 
is important. Initial treatment must focus on renormaliz-
ing movement, before strength gains or functional activity 
increases. It is not uncommon for patients to either show 
minimal gains or a decrease in current physical function, 
as they learn how to move in the correct pattern with nor-
mal muscle function. Nutrition counseling and education 
is helpful to combat the weight gain from secondary con-
ditions. Drug, tobacco, and alcohol use are addressed 
as individuals adapt and adopt a healthier lifestyle. 
Evaluation of any sexual diffi culties, sleep disturbances, 
or any other diffi culties arising from  depression, medica-
tion use, or the chronic pain syndrome should be addressed 
and treated [ 24 ].  

    Changes to the Environment 

 Properly adapting a patient’s home and work environment 
and focusing on ergonomic issues and adaptive equipment in 
the home and in the workplace can lessen the pain and dis-
ability suffered by the chronic pain patient. Although the 
condition that the individual endures may not change, it is of 
vital importance that we treat the environment to reduce the 
dysfunction to a minimum. This is done in order to assure the 
patient’s ability to function successfully, thus ensuring their 
best possible emotional well-being [ 24 ].  

    Functional Restoration Versus Other Similar 
Approaches (Continuum of Care) 

 FR with the biopsychosocial model as its basis has been 
proven to be the most cost-effi cient therapy addressing 
chronic pain conditions in individuals. Because of the suc-
cess of these interdisciplinary programs in treating these 
patients in returning them to home and work activities, 
there are many “programs” which call themselves interdis-
ciplinary, but are not. These treatment programs are much 
less effective at treating the myriad of biological, psycho-
logical, and societal issues facing the chronic pain patient. 
It should not be necessary to emphasize that the reputation 
and outcome data from any treatment program are of vital 
importance.  

    Overview of Continuum: Parallel 
to Integrative Unidisciplinary Programs 

 Unidisciplinary programs, while incorporating treatment by 
physicians, psychologists, occupational, and physical thera-
pists, may not be as effective as multidisciplinary programs 
[ 42 ]. Unidisciplinary programs require minimal contact 
within the treatment providers, usually restricted to progress 
reports or case histories. This kind of program is minimally 
effective and only as the initial treatment for patients who 
have been recently injured, presenting with low levels of dis-
ability and no simultaneous existing psychiatric disorders.  

    Work Conditioning and Work Hardening 

 These programs are intended for patients who, because of 
physical limitations, are not yet able to return to work. The 
American Physical Therapy Association defi nes “work 
 conditioning” as a rigorous, goal-directed, work-oriented 
conditioning program intended to recondition musculoskel-
etal systems (i.e., joint integrity and mobility, muscle func-
tioning). This includes strength and endurance, range of 
motion, and cardiopulmonary function. The intent of work 
conditioning is to increase the client’s physical ability with 
the object of returning the individual to work. “Work hard-
ening” is used to restore injured workers suffering from 
long- term injuries and disabilities, to be able to perform 
employment activities safely. Work hardening programs use 
actual or simulated work activities in a highly structured, 
goal-oriented individualized multidisciplinary program, 
intended to restore the individual’s physical, behavioral, and 
vocational performance. These programs are geared toward 
increasing productivity, physical tolerance, and worker 
behaviors; in addition, ergonomics, job coaching, and tran-
sitional work development are also addressed. Such pro-
grams are most effective when detailed knowledge of the 
individual’s job requirements is available, along with an in-
depth understanding of the patient’s physical abilities and 
specifi c defi cits between his or her abilities and capabilities. 
An individual focus during therapy allows the gap between 
the end of physical therapy and the return to the workplace 
to be successfully bridged [ 24 ].  

    Early Intervention Programs 

 Early identifi cation and suitable management of patients 
exhibiting signs of delayed recovery is believed to be an 
effective method of decreasing the likelihood the patient 
will develop a chronic pain condition. A restricted but 
intense early prevention program of physical rehabilitation 
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and education allows a patient to distinguish various 
obstructions to healing and the eventual return to work. 
These early intervention programs are helpful for those 
who show signs of an impeded or delayed recovery and the 
need for instruction and psychological evaluation and inter-
cession. The early intervention functional restoration pro-
grams are similar to the full-time FR programs, but at a 
lower utilization, duration, and cost than the full-time FR 
treatment programs. They have been found to be both ther-
apeutically and cost- effective, relative to standard care, for 
low back pain patients. However, one of the diffi culties 
found with early intervention programs is the fact that 
insurance companies are reluctant to authorize payment for 
treatment, in spite of the cost-effectiveness of early func-
tional restoration intervention. However, there is a trend 
toward the identifi cation of risk factors and early interven-
tion by pain specialists and the willingness of insurers to 
pay for services [ 14 ]. 

    Applying Team Values 

 Values underlying team decision making in pain rehabilita-
tion has been found to incorporate common decision values 
shared by team members, workers, and stakeholders. Loisel 
et al. [ 43 ] describes “general values” shared by all that stress 
the construct that work is therapeutic, pain is multidimen-
sional, and intervention should be graded. These values 
should, in turn, be shared by team members, the workers, and 
stakeholders. These values are facilitated by reassurance and 
the delivering of a single message as a way of more success-
fully returning a patient to work or previous level of func-
tion. These same values can be applied to many barriers 
presented to the individual patient and stakeholders. 

 The interdisciplinary team must have a broader view of 
the disability problem than is typically evidenced in the 
medical community. Communication between team mem-
bers and other patient stakeholders (i.e., case manager, 
adjustor, family members, referring physician) may have 
some similar, as well as divergent or confl icting, goals. 
Success of the team may be determined by team values and 
the decision- making process (see Table  13.4 ). Curtis ini-
tially identifi ed four values important to the rehabilitation 
team, including altruism, choice, empowerment, equality, 
and individualism [ 44 ]. Subsequently, important values 
underlying any team decision-making process have been 
more recently been delineated [ 43 ]. Ten common decision 
values were identifi ed in an observational study of an inter-
disciplinary team treating injured workers. The ten identi-
fi ed values were divided into four categories: (1) 
team-related values, (2) stakeholder- related values, (3) 
worker-related values, and (4) general values infl uencing 
the intervention (see Table  13.5 ).

   Table 13.4    Strategies applied by the rehabilitation team to over-
come barriers to collaboration   

 Stakeholders  Strategies applied 

 Worker  Pain management 
 Relaxation 
 Education 
 Confrontation 
 Rational polypharmacy (analgesia, mood, sleep) 

 Employer  Education 
 Asking employers onion on TRW (therapeutic 
return to work) setting 
 Sensitize employer to the support role in relation 
to the worker 
 Asking insurer to use its authority to exert 
infl uence on the employer 

 Insurer  Education 
 Sensitize to the issues involved in intervention 
 Clarifi cation of the roles and objectives 
 Meeting with insurer’s case worker before 
meeting worker or employer to ensure 
consistency in information delivered 
 Acting without interfering 
 Choosing convincing information 
 Asking for the case worker’s support for the 
intervention 

 Physician  Inform the physician about the rehabilitation 
process 
 Convincing him/her to take action to facilitate 
return to work 

  Adapted from Loisel et al. [ 43 ]  

   Table 13.5    Team-related values for IPC   

 Team-related values  Comments 

 Team unity, credibility  Key factors in taking appropriate action 
and enhancing worker trust 

 Collaboration with 
stakeholders 

 Effective for coordination of care, 
constraining if it hinders team decisions 

 Worker’s internal 
motivation 

 Demonstrated by autonomy and 
assertiveness 

 Workers adherence 
to the program 

 Worker and team acting as “allies” 

 Worker’s reactivation  Overcome fear of movement and 
reinjury 

 Single message  Regarding patient condition, goals, and 
action of the team 

 Patient and team 
member reassurance 

 While playing down distressing, less 
helpful information 

 Graded intervention  Psychological and  physical  progression 
in order for patient to restore 
confi dence 

 Pain is multidimensional  Must also be actively controlled 
 Work is therapeutic  Expose patient/worker to workplace 

obstacles, positive relationship between 
worker and employer, and preparing 
patient for work hardening and 
conditioning 

  Adapted from Loisel et al. [ 43 ]  
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            Introduction 

 Teaching in the fi eld of pain medicine seems to be dominated 
by emphasis on pain as a symptom. This is a natural response 
to the scientism that dominates our medical training, thinking, 
and practice. The topic of pain and spirituality affords us the 
opportunity to refocus our attention on the multidimensional 
aspects of the pain experience, as many have so eloquently 
done before [ 1 – 3 ]. We introduce our topic by posing several 
questions: How important is spirituality in the lives of patients? 
How important is the spirituality in the lives of physicians? 

 What role does spirituality play in health/wellness, recov-
ery from illness, and relief from suffering? How can physi-
cians attend to patients spiritual needs? Can we understand 
some concepts of spiritual experience in neurophysiological 
terms? Can such understanding help bridge the gap between 
the scientifi c and the spiritual?  

    Pain and Spirituality 

 Pain and spirituality are terms that everyone understands, but 
everyone understands them uniquely. The same words may 
convey different meanings to different people. “Pain” and 
“spirituality” are laden with meaning and with ambiguity. In 
many ways, they are beyond the ability of words to describe. 
Yet it is language we must use to communicate life’s inner-
most and most personal experiences and their close, ineffa-
ble relationship. In order to create a shared understanding 
that will be important to physicians, no less than patients, we 
will explore the layers of nuance in pain and spirituality. 
Especially, the conversation physicians must be prepared to 
have with their patients depends on some level of mutual 
understanding and empathy. What is pain? What is spiritual-
ity? How do we communicate our experiences of these to 
others? How do we understand what others intend when they 
try to communicate their experience to us? Pain is a universal 
human experience, which in the modern (or postmodern) era 
may be understood to be either physical or mental/emotion. 
The dictionary defi nition refl ects this cultural dualism. It 
tells us that pain is either physical suffering or discomfort (in 
a particular part of the body) caused by illness or injury or 
that pain is mental suffering or distress (New Oxford 
American Dictionary). Body or mind. Either/or. It was not 
always this way. Aristotle thought of pain as an emotion, like 
joy. Descartes, who ushered in the idea of a mind-body split, 
considered pain a sensation. Is physical pain a different 
 experience to emotional pain or different aspects of the 
same experience? There is an obvious difference between a 
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   Key Points 

•     Pain is a physical symptom, but it is also more than a 
physical symptom.  

•   Spirituality (or religion) can be an important source of 
support and solace in times of diffi culty such as facing 
chronic illness or pain.  

•   Pain may be seen as a test of faith or endurance.  
•   Pain and suffering may, for many people, sharpen their 

sense of meaning and what is important in life.  
•   Spirituality can be important in the life of physicians 

as well as in patients.   

  No one knows where we come from or where we go, but 
most of us have an intuition that there is a greater dimension 
that we participate in beyond our present work-----the soul’s 
work 

 – David Whyte   
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toothache and heartache, but does it make sense to think of 
unpleasant experience as issuing from separate realms? We 
might be tempted to say from a medical point of view that 
pain is a symptom, a problem, something to be treated or 
eliminated. And often it is. But we would not wish for a 
world without sensation. We would not wish to eliminate the 
warning pains that teach a child to pull its hand away from a 
fi re. We would not wish for a world without emotions, the 
joys that put our sorrows in perspective or vice versa. These 
are the experiences that make us human, that give life mean-
ing. It is not always fun. It cannot be. 

 The question of meaning, what we might call the herme-
neutics of pain, leads us to the relationship of pain and spiri-
tuality. Spirituality, like pain, is richly laden with meaning 
and ambiguity. For many people, spirituality can be equated 
with religion. For many people, their faith, their religion, 
provides a source of meaning and comfort and understand-
ing. It makes life bearable. It may alleviate pain and suffer-
ing. In this sense, religion (or spirituality) becomes medically 
interesting. But for others, religion may be problematic, a 
source of dogma, discomfort, or divisiveness. So we are led 
to make distinctions. We look for the clear and distinct idea 
that so inspired Descartes, but we communicate with lan-
guages rich in nuance and ambiguity, that evoke meanings, 
rather than truncate them.  

    Religious or Spiritual? 

 In the latter part of the twentieth century, there has been a 
trend to distinguish between religion and spirituality. Older 
(pre-1960s) defi nitions of “religion” and “spirituality” typi-
cally saw the two as interpenetrating, often interchangeable 
concepts. Most frequently, spirituality was viewed as the 
intensely internalized aspects of one’s espoused religion. 
Religion has its times of general spiritual intensifi cation. 
Spirituality was often considered a path or discipline for 
incorporating religious precepts into one’s personal living 
and consciousness. Spirituality’s connection to religion 
with its theological and ritual dimensions overseen by a 
priesthood of some kind was considered essential to keep 
spirituality “within rational bounds” and not spinning out 
of control. Beginning with the 1970s, articles related to 
religion and spirituality began to appear with increasing 
frequency in the psychotherapy literature. Those articles 
that defi ned religion and spirituality in mutually exclusive 
terms tended to value spirituality and be dismissive of reli-
gion. Defi nitions that saw them as overlapping tended to 
value both [ 4 – 6 ]. 

 In the current phase of intensifi ed interest in spirituality 
and religion, the option of regarding oneself as “spiritual” 
but not necessarily “religious” has increased dramatically. 
“Religion” in many instances is more closely aligned with 

the political than with the spiritual, while spirituality retains 
the sense of a personal concern with meaning and transcen-
dence. These concerns may or may not be grounded in insti-
tutional beliefs and practices. Whether this concern for the 
transcendent necessarily involves the sacred is a matter of 
personal consideration. Being captivated by a sunset, a sports 
team, or a political campaign is not intrinsically a spiritual 
experience simply because one feels connected to something 
larger than oneself. However, if these experiences are imbued 
with a sense of connection with the sacred, or ultimate real-
ity, or things as they really are, then that would represent a 
spiritually signifi cant experience. The ordinary activities of 
everyday life can thus become invested with spiritual mean-
ing as is the case for a Buddhist focusing mindfully on 
sweeping the steps or eating a raisin, a Jew reciting a prayer 
while washing his hands, or a Catholic who views preparing 
a meal as a sacrament. In this sense, both religiousness and 
spirituality are seen as refl ecting “the feelings, thoughts, 
experiences, and behaviors that arise from a search for the 
sacred” [ 4 ]. 

 What might spirituality be, then, if not an approximate 
synonym for religious? Spirituality derives from spirits, 
ghosts, and the rituals that primitive cultures have developed 
to help cope with the feelings of lost loved ones. We now say 
more respectfully “traditional cultures,” but our euphemism 
belies the connection with an unrefi ned, unenlightened, 
unscientifi c struggle to make sense and fi nd meaning of a 
world beyond our control.  

    Pain and Evil 

 Evil stands as the antithesis of good, that which is valued. 
Evil is bad, and pain is disvalued, hence bad, hence evil. Evil 
is sometimes divided into natural evil, events beyond human 
control such as tsunamis and earthquakes, and man-made 
(human-made) evil, the bad things that people do, assaults, 
murders, and perhaps wars, the activities of sociopaths who 
act outside the bounds of conscience and civil responsibility. 
Illness (and pain) defi es such classifi cation. While disvalued, 
they are not necessarily caused unless one believes in an 
omnipotent being who causes everything. Such a belief chal-
lenges faith. Why would an omnipotent being cause suffer-
ing? If not as a deserved punishment, it would clearly be an 
injustice. This apparent contradiction is called theodicy, the 
vindication of divine goodness and providence in view of the 
existence of evil. Why would bad things happen to good 
people? The question is important not only for those who 
consider themselves religious, but for anyone who experi-
ences suffering and tries to make sense of their experience. 
It is a conversation doctors should be having with patients, 
whose insights about their pain experiences offer clues for 
ways to help relieve their suffering.  
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    The Case of Job 

 The Hebrew Bible (Old Testament) poses this question is the 
Book of Job in the context of man’s relationship to God. The 
Hebrew Bible tells the story of a very pious and prosperous 
man named Job. He had seven sons and three daughters and 
many possessions. He constantly feared that his sons may 
have sinned and cursed God in their hearts, so he offered 
burnt offerings as a pardon for their sins. God asks Satan his 
opinion of Job, and Satan suggests that he is only pious 
because he is prosperous. God gives Satan permission to 
destroy Job’s family and his possessions. In spite of these 
losses, Job remains faithful. “YHVH has given and YHVH 
has taken away” (Genesis 31:9). Job does not curse God, but 
he does question him. Satan asks for permission to affl ict 
Job’s body as well and causes Job to break out in boils. Still, 
he does not curse God, even when his wife urges him to do 
so. Job’s three friends, Eliphaz, Bildad, and Zophar, believe 
that Job must have sinned to incite God’s punishment. They 
believe Job must deserve his suffering because God always 
rewards good and punishes evil. Job’s fourth friend Elihu 
takes a different view. He argues that Job may not have com-
mitted a specifi c sin for which he is being punished, but that 
the he is not perfect, and God as creator is such that his 
motives cannot be questioned by man. Elihu stresses that real 
repentance entails renouncing moral authority (the knowl-
edge of good and evil), which is God alone. Elihu therefore 
underscores the inherent arrogance in Job’s desire to “make 
his case” before God, which presupposes that Job possesses 
a superior moral standard that can be prevailed upon God. 
Job prays for forgiveness (for himself and his friends), real-
izing that he cannot understand the ways of God. His wealth 
is restored twofold; he is given seven more sons and three 
more daughters and lives to see the fourth generation. 

 This kind of introspection lies at the heart of one of the 
most successful disciplines in the treatment of addiction 
disorders, the 12-Step Programs of Alcoholics Anonymous 
and related community organizations such as Narcotics 
Anonymous. Although not widely used, it may have direct 
applicability to those suffering with chronic pain and other 
chronic illnesses [ 7 ].  

    Pain and Suffering 

 David Morris, in his far reaching analysis of pain in our 
culture,  The Culture   of Pain , has probably gone farther than 
anyone else in highlighting the tension and contradictions 
in our modern understanding of pain [ 8 ]. He observes that 
“The secular, scientifi c spirit of modern medicine has so 
eclipsed other systems of thought as almost to erase the 
memory that pain—far from registering its presence mostly 

in meaningless mental circuits or in some sterile, living 
death of hysterical numbness – once possessed redemptive 
and visionary powers. We need to recover this understand-
ing partly because it shows so clearly how pain inhabits a 
social realm that sprawls well outside the domain of medi-
cine.” Suffering is a passive experience. Something bad or 
unpleasant, like pain or illness, befalls the person. What 
Morris is suggesting is that the interpretation of that experi-
ence may be redemptive in some way, as with the 12-step 
programs. Understanding this may put suffering into a dif-
ferent context that allows an individual to overcome it, at 
least conceptually, by active mastery. That taking control 
may be religious or spiritual or even political in some self-
chosen way, a way that modern medicine may have forgot-
ten or dismissed.  

    The Case of Ivan Ilych 

 Ivan Ilych was an ordinary man, Tolstoy tells us in his famous 
story,  The Death   of Ivan   Ilych . He had noble qualities. He 
was cheerful, good-natured, and industrious. After he gradu-
ated from law school, his successes led him from one posi-
tion to another, marriage, children, a nice house, and a life 
many might fi nd enviable. 

 It was while decorating his house that he fell from a lad-
der, a downfall as it were, hurting his side. Pain entered his 
life, but it subsided. But it was followed by other sensations, 
a bad taste in his mouth, a pressure in his side where the pain 
had been. He became worried and preoccupied. He became 
irritable and withdrew from social activities. He stopped 
playing cards with his friends. He saw doctors, got prescrip-
tions, more doctors, and more prescriptions. His pain in his 
side became a constant ache, which consumed his attention. 
His appearance changed, and this bothered him. It occurred 
to him that he might be dying, but his family continued to 
deny this possibility. He doubted his life, the reality of his 
accomplishments. When he realized that his life had been 
unalterably changed, he began to scream and he screamed 
for days. When death fi nally came, it was anticlimactic. Ivan 
Ilych, as he was once known, had already been dead for a 
long time. 

 Ivan Ilych’s pain takes over his life so gradually that it is 
almost imperceptible. It is only by contrasting what he was 
with what he became that we appreciate how dramatic the 
change was. Tolstoy does not tell us exactly what was wrong 
with poor Ilych. He suggests that it was related temporally to 
the fall from the ladder, but that it might have been some-
thing different. Was it in his mind or his body or should he 
try to make that distinction? Tolstoy’s story presents us with 
a distinction between the death of a person as a whole and 
the death of the whole person long before we began to worry 
about brain death.  
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    The Role of Spirituality in the Lives 
of Our Patients 

 Larry Dossey, MD, has reviewed the world literature (more 
than 2,000 studies) on the role of spirituality and compassion 
on health stating that roughly half have shown positive statis-
tical signifi cance [ 9 ] and that spirituality/religious involve-
ment correlates with decreased health problems and 
morbidity. He suggests that healing may be more likely to 
occur only in the hands of dedicated “healing experts.” He 
discusses the famous Harvard study about intercessory 
prayer [ 10 ], noting while the effects of prayer in this study 
were statistically positive, the study could not be duplicated 
elsewhere. Dr. Dossey suggests that the difference was the 
“expertise” and good intentions of those offering the prayer 
in the Harvard study versus a more scientifi c experimental 
design utilizing people with less experience. 

 For a period of 2 years, thanks to the generosity of the 
owners of a private rehabilitation center where I carried out 
my work (RLS), we had as a regular member of the staff an 
ordained minister who offered both formal and informal 
spiritual guidance to our patients. Although a Christian 
minister, she was very much attuned to the spiritual needs 
of non-Christians and nonpracticing Christians. In addition 
to receiving voluntary counseling, the patients were given 
homework and reading assignments to help them get more 
in touch with their spiritual sides. Those with addiction dis-
orders were also encouraged to actively participate in 
12-step community programs. As one of my duties at this 
center, I conducted exit interviews on hundreds of patients 
who had completed this multidisciplinary pain treatment. 
One of my questions was a general one, “What things 
meant the most to you in your time here at the clinic and 
what was the least helpful?” Almost invariably, somewhat 
to my surprise, was the answer that the “minister” had by 
far been the most  helpful. When asked why, responses like 
“learning to cope” and “experiencing less suffering” were 
common answers. 

 Peter Levine, author of  Waking the   Tiger ,  Healing 
Trauma , notes the emergence in many patients of spiritual 
epiphanies as they successfully master signifi cant physical 
and emotional trauma and suggests a common physiology 
if healing trauma is done gradually so that suppressed “sur-
vival energy” does not emerge rapidly and overwhelm the 
individual. Gradual therapeutic movement in this direction 
provides a vital resource for helping people reengage into 
life after the devastation of trauma. This is a feeling experi-
ence, similar to that experienced in virtually every religious 
tradition, where suffering is understood as a doorway to 
awakening [ 11 ,  12 ].  

    The Role of Spirituality in the Working 
Lives of Physicians 

 Recent surveys and papers refl ect a growing interest among 
physicians about spiritual issues, including mindfulness, 
belonging to an organized religion and formal spiritual 
techniques such as prayer and meditation [ 13 – 15 ]. In order 
to address those issues, many healthcare professionals 
have relegated the job to spiritual counselors such as hos-
pital chaplains. We suggest, however, that the spiritual 
dimension of patient’s lives is too important for the physi-
cian to ignore. For many pain medicine practitioners that 
might call for a signifi cant paradigm shift and we would 
offer a new medical model of treatment to accomplish that. 
George Engel identifi ed the need for “a new medical 
model” in 1977 [ 16 ]. The model he proposed was a bio-
psychosocial model intended to expand the bio-reduction-
istic model then in force. The bio- reductionistic model 
held that everything you need to know about medicine 
could be explained by reducing illness to its biological 
components. That model was extremely successful up to a 
point. There had been many advances in biomedicine that 
supported the treat-the-body-as-a-machine approach. Even 
organs could be replaced intact like the worn out parts of 
an old automobile. Now, three decades after the publica-
tion of Engel’s article, we appreciate that the biological 
model did not explain enough. We realize how mind (and 
stress) affect the body-machine and how so many of the 
illnesses people suffer stem from behavioral causes with 
physiological correlates. 

 In defense of Engel’s originality and insight, I think it 
could be said that spirituality is implicit in his consideration 
of the psychosocial. But it must also be recognized that the 
discussion of spirituality in modern Western thought is 
strained and uncomfortable. We think it could also be said 
that a failure to distinguish the spiritual from the religious 
has impeded a broader consideration of the spiritual. 

 In opening up the possibility of a conversation about the 
role of spirituality in health care, we are aware that we would 
need to consider everything from the array of organized reli-
gions to the most unique forms of New Age individualism. 
And that is precisely the point. Each patient, each person 
comes to medicine with his or her own unique experience 
and outlook and needs. And they may fi nd their own unique 
path to healing. The doctor and healthcare team do not need 
to share the same experience, but they need to understand the 
uniqueness of each person’s psychosocial and spiritual 
needs, as well as their own. The team needs to be aware of 
the impact their own spiritual belief systems have on their 
interactions with their patients. 
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 Rachel Naomi Remen, MD, has developed a curriculum 
that is now used in over 30 medical schools in the United 
States on the subject of medical practice and spirituality 
[ 17 ]. She also offers ongoing retreats for doctors on this 
same subject who either wish to teach the subject or who 
have become in some way dispirited themselves and are in 
need of refreshing [ 18 ]. At one of these weeklong seminars, 
one of the authors (RLS) was introduced to the simple prac-
tice of starting each day with yoga and meditation and 
“remembering to dedicate oneself each day in practice to our 
patients.” In the course of doing this, one becomes more 
mindful of patients’ needs and a better listener. I would sub-
mit that this is an informal spiritual practice that, sadly, many 
healthcare practitioners have abandoned or never even 
thought about. Indeed, in a series of focus groups held 10 
years ago by the National Pain Foundation patient’s suffer-
ing with chronic pain repeatedly stated that among their 
greatest needs were healthcare professionals who would lis-
ten to them and validate their pain and suffering; something 
they felt had been sorely missing in their lives. In addition to 
starting my workday in the manner above, I have also gotten 
into the habit of setting a quiet place in my offi ce to talk with 
patients. We both have an easy chair in between which sits a 
lamp table with a lighted scented candle (which is quickly 
extinguished for my migraine and chemically sensitive 
patients), creating a sense of peacefulness and calmness 
which the patients very much seem to appreciate. 

 But what of our strong scientifi c training background? As 
a society, we value what we can count. We value scientifi c 
proof that something is of benefi t before it’s socially accept-
able. Patients, too (even those who consider themselves on a 
spiritual pathway), may draw strength by having their sub-
jective experiences validated by the tools of science [ 19 ].  

    Is There a Neurophysiologic Basis 
for Spiritual Experience? 

 Andrew Newberg, MD, Associate Professor of Radiology 
and Psychiatry, University of Pennsylvania, discusses the 
diffi culty in matching subjective experiences (which are so 
variable among individuals and cultures) and objective 
 measures [ 20 ]. Neurophysiological changes such as can be 
measured with functional MRI ( f MRI) only capture some of 
the picture but show that a vast network of brain structures 
get involved with such practices as prayer and meditation. 
For example, parietal lobe structures deactivate as practitio-
ners experience a sense of losing themselves while at the 
same time limbic areas such as the amygdala and hippocam-
pus become active with intense spiritual/emotional experi-
ences. So, too, are there measurable levels in hormones 
during such experiences. 

 James Austin, MD, Clinical Professor of Neurology at the 
University of Missouri-Columbia, is an academic neurolo-
gist. Dr. Austin has studied in Delhi, India, and Kyoto, Japan. 
His highly technical and intellectual discussion in the book 
 Measuring the   Immeasurable  [ 21 ] offers the reader more in- 
depth discussion of the complexities of the science behind 
our subject. However, all of our growing understanding of 
the neurophysiology associated with spiritual experience 
still begs the question of why humans were given this gift of 
transformative mind.  

    Putting Spirituality into Everyday Practice 

 Death, loss suffering, and pain are all part of the human con-
dition. Though we may lament, rail, and complain, we as 
human beings cannot escape their inevitability. Our chal-
lenge is what to do and how to understand in the face of a fate 
that is almost unbearable and unacceptable. Physicians and 
healers attending to those who suffer must be mindful of 
what their patients suffer. As technicians, it would be nice to 
be able to remove affl ictions, and sometimes, this is possible, 
but more often, it is the task of the healer to help the patient 
bear what cannot be removed. For each of us, part of the task 
is coming to comprehend how to live a life that might be less 
than what we would hope for. That struggle takes time and 
has been articulated in a number of ways, some of which are 
illustrated in Table  14.1  [ 22 ,  23 ].

   The notion that when faced with a loss or diagnosed with 
a serious illness, people go through a series of “stages” has 
become widespread in lay and professional circles [ 24 ]. There 
are no invariant rules, and several nomenclatures illustrate the 
process. Immediately, people tend to experience some sense 
of shock, denial, or at least disbelief that such a thing could 
happen. Almost all descriptors convey some sense of anger, 
which may be one of the most problematic emotions and dif-
fi cult to deal with, especially if it is displaced, as it often may 
be, on the person trying to be helpful and responsive. It may 
be one of the most diffi cult things for physicians to deal with. 
Some sort of sadness, depression, and self-pity may follow, 
especially if open communication of feelings is not encour-
aged or tolerated. Eventually, one may come to some sort of 
acceptance, which does not necessarily mean that everything 
is alright, but rather that the inevitable reality is acknowl-
edged. For physicians and health professionals, the task faced 
is how to attend to such suffering. How should one enter into 
conversation with patients? Are there questions to be asked? 
Comments to be made? A general rule would be to start with 
open-ended questions, and LISTEN. Let the person narrate 
his or her own experience. Avoid judging or being prescrip-
tive. These are challenging and sensitive areas because the 
basis for empathy is our experience even as we realize that 
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    Table 14.1    Stages of faith and child development [ 22 ,  23 ]   

 Age group 
 Fowler’s stages 
of faith 

 Developmental stages 
(Erikson and Piaget)  Key attributes 

 Infancy  Undifferentiated 
faith 

 Trust vs. mistrust (Erikson)  Development of basic trust through relationship with parents or primary 
caregivers; attachment sets the stage for future relationships 

 Sensorimotor (Piaget)  Consistency and dependability of caregiving responses and rituals counter 
feelings of anxiety and mistrust 
 Experiences mediated through senses and physical exploration 

 Early 
childhood 

 Intuitive-
projective faith 

 Autonomy vs. shame  followed 
by  initiative vs. guilt (Erikson) 

 Literal and concrete thinking 

 Preoperational (Piaget)  Imitative, refl ects religious beliefs and behaviors of parents/caregivers 
 Beginning to develop a sense of right and wrong, drawn to clear-cut 
representations of good and evil 
 May judge things, experiences, or self according to outcome – e.g., 
viewing illness as a punishment; poor understanding of cause and 
effect 
 Concerned about security, safety, and the power of caregivers to protect 

 School years  Mythic-literal 
faith 

 Industry vs. inferiority 
(Erikson) 

 Fairness is an important construct in understanding the world 

 Concrete operations (Piaget)  Beginning to take on the stories, beliefs, and observances that symbolize 
belonging to one’s community 
 Superstition and magical thinking may be evident, but symbols and 
concepts remain concrete and literal 
 Fuller understanding of cause and effect 
 Increasing ability to separate own perspective from that of others 
 Beginning to recognize that rewards and punishments do not necessarily 
correlate to actions (“bad things happen to good people”) 

 Adolescence 
into young 
adulthood 

 Synthetic-
conventional faith 
 followed by  
individuative-
refl ective faith 

 Identity vs. role confusion 
(Erikson) 

 Development of abstract thinking, fl exibility of perspective taking 

 Formal operations (Piaget)  Sense of identity and “inferiority” are utmost concerns 
 Ability to integrate diverse and even contradictory elements into 
self-identity 
 Attachment to beliefs and personal expression of signifi cant people in 
their lives 
 Dependence on others for validation of and clarity about one’s identity 
 Experience of the world extends beyond the family to school, work, peers, 
“street society,” the media 
 Search for identity may include questioning beliefs and practices of family 
 Toward end of this stage, critical refl ection leads to intentional choices and 
renewed clarity about personal ideology and belief systems 

others may experience and understand things differently, 
especially in spiritual matters. 

 Table  14.1  offers a developmental approach, which places 
Fowler’s stages of faith alongside stages of psychological 
(and physical) development. Table  14.2 , stages of grief 
(words for feelings), indicates some of the feelings people 
often report in the weeks or months after experiencing a loss 
or health diagnosis. Table  14.3 , the FICA Spiritual History 
Tool, could be adopted for offi ce use and suggests some 
widely used approaches to thinking of human development 
[ 25 ]. The stages offer the practitioner self-discipline to mini-
mize assumptions about how someone should behave or 
respond. Developmental and stage theories help expand the 
assessment of the patient as an empathic aid to understand-
ing what their world might be like. For example, to say that 

someone is being “childish” can be harsh and judgmental. To 
realize that in the face of a threatening illness, even an adult 
may struggle, and to approach their suffering in a sympa-
thetic and helpful manner may be the best that one can offer.

   Table 14.2    Stages of grief (words for feelings)   

 Denial  Denial   Unglaube  (disbelief) 

 Anger  Anger   Zorn  (anger) 
 Bargaining  Accusatory   Selbstmitleid  (self-pity) 
 Depression  Self-accusatory   Traurigkeit  (sadness) 

  Gott fl ehend  (pleading with God) 
 Acceptance  Acceptance   Anerkennung  (Acknowledgment) 

  From Kubler-Ross [ 24 ]  
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        Ethics, Pain, and Spirituality 

 Religion and spirituality are for many a main source for ethi-
cal values, reasoned and understood. For the health profes-
sional, shared ethical norms orient healing activities in a way 
that patients, clients, or consumers can depend on the person 
from whom they seek help. The principle of benefi cence, 
respect for autonomy and self-determination, informed con-
sent, confi dentiality, and competence are all norms which 
have governed professional behavior at least since the time 
of Hippocrates. 

 One ethical principle demands special attention in the 
area of religion and spirituality: the respect for boundaries. 
This is most basically seen in the proscription against sexual 
activity with patients. Also, it is the basis for the prohibition 
against entering into a business relationship or other dual 
relationship. It stems from the recognition that the patient is 
a different person, not an extension of the professional and 
not available for the gratifi cation or exploitation of the pro-
fessional. This can be problematic in the area of dependency 
relationships, where in fact the patient does need the exper-
tise of the professional. It is ethically incumbent on the 
 professional to recognize that need and not exploit it. 

 Another boundary that is important for the professional to 
recognize is the spiritual boundary. If the professional has 
strong religious beliefs, he or she must be careful not to 
attempt to impose them – even subtly – on the patient, real-
izing that we are not in a position to understand the mysteries 
of the ultimate.  

    Summary 

 We hope the preceding discussion will encourage a signifi cant 
paradigm shift in the world of pain medicine today. Pain is 
much more than a medical problem, and medical attempts to 

eliminate or alleviate pain must also account for the  complexities 
of human suffering. Medicine alone does not solve the problem 
of pain. Our scientifi c quest to conquer pain only underscores 
the reality of its complexity and heightens its mystery. The 
founders of the American Academy of Pain Medicine (for-
merly the American Academy of Algology) understood and 
emphasized the multidimensional nature of pain and the strong 
need for multidisciplinary approaches to its evaluation and 
treatment. There have been many scientifi c advances in the 
subsequent decades since most of which have shifted the focus 
of attention once again to pain as a symptom, subject to poten-
tial eradication by the wonders of our technology and pharma-
cologic prowess. These advances need to be coupled with a 
reawakening about the other important dimensions of pain, 
including the spiritual. There are many roadblocks to doing so 
[ 26 ]. The training of the postmodern twenty-fi rst century pain 
medicine physician should reemphasize the importance of psy-
chosocial and spiritual treatment if we are to achieve our goal 
as a truly unique medical specialty.     
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            Introduction 

 Millions of people in the world have acute and chronic pain 
because of (1) ignorance of clinicians, (2) lack of a stan-
dardized scientifi c approach, (3) failure to facilitate ade-
quate treatment of pain by legitimate use of opiates, (4) 
inadequate balance between use of controlled substances 
for medical purposes and the prevention of their abuse, and 
(5) lack of appropriate use of the new non-opiate pharma-
ceuticals and integrative medicine armamentaria which has 
expanded over the past decade [ 1 ,  2 ]. Of ten developed 
countries, World Health Organization (WHO) has esti-
mated that 37 % of adults in these populations have con-
stant pain conditions [ 3 ]. Pain is a public health concern 
because of its prevalence and increasing incidence. In 2010, 
in the United States, adults with constant pain were conser-
vatively estimated at 16 million [ 4 ].  

    Pain Disparity 

 Pain disparity refers to both increased pain and decreased 
effective pain care. Risk of poor pain care is proportional 
to the presence of pain itself, particularly when chronic. 
Pain is an arena of health and health-care disparity because 
its presence and inadequate management disproportion-
ately affect subgroups of the US and world population 
(Table  15.1 ). When groups of people are compared, it may 
not be possible to clarify causal pathways directly causing 
differences in health. However, it is well documented that 
Black and Hispanic peoples are more disadvantaged by 
health disparities specifi cally through the mechanism of 
racism [ 5 ]. Racism, how an individual is defi ned by appear-
ance, is an independent determinant for the quality of 
health,  healthcare, and by corollary pain care [ 6 ]. Through 
racism, ethnic peoples of color are more disadvantaged by 
health disparities.

      Pain Disparity: Oriented Pain Assessment 

 A given health-care disparity is most easily identifi ed when 
there is a clear reference point for what is appropriate and 
reasonable to expect [ 7 ]. Palliative medicine literature estab-
lishes that it is appropriate and reasonable to expect that most 
pain can be brought under control by using basic principles 
of pain management [ 8 ]. The best current practice standard 
of pain medicine is appropriate to expect. However, current 
best practice pain assessment may not be suffi cient for qual-
ity care where pain is combined with maximum vulnerability 
for other unequal health and healthcare. 

 Controlled chronic pain can be demonstrated by improved 
patient function, physiologic, emotional, and social comfort. 
Pain management, falling short of what is reasonable to 
expect when best practice standards are applied, leads to sus-
pect pain disparity. The pain disparity assessment modifi es 
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the standard pain assessment by considering communica-
tion, poverty, health literacy, shared decisional capacity, 
informed consent, patient concerns about addiction, and 
unaddressed biopsychosocial needs.   

    Communication 

 Pain disparity may be lessened through palliative care con-
sultation. Palliative care consultation enhances communica-
tion. The family assessment of treatment at end of life 
(FATE) was used to compare palliative care consultation 
with other clinicians managing pain. In one study, care was 
perceived best with palliative care consults for a variety of 
reasons (Table  15.2 ). Effects of palliative care consultation 
were not race or ethnically related. Improved communica-
tion, even for those dying, decreases the negative effect of 
health-care and health disparities on pain and distressing 
symptom management across race and ethnic subgroups [ 9 ].

   Experience and education aside, palliative care consultants 
may compensate for a key institutional shortcoming of most 
health-care systems, lost focus on clinician-patient communi-
cation under duress of time. Consultants frequently have 
more dedicated individual time per patient encounter than 
primary care clinicians. A pain assessment requires patient or 
proxy interviews exploring loss of function, other distressing 
symptoms, and pain’s relation to them. Emotional, social, 
psychological, and economic burdens need be explored at the 
initial evaluation and then re-explored in subsequent encoun-
ters. Ultimately, it is the primary care physician who has the 
long view of a person’s chronic pain management failures and 
successes [ 10 ]. Pain consultants assist in prioritizing associ-
ated concerns. 

 Rigorous initial pain assessment should be visible to 
patients. This, along with continuity of approach in subse-
quent assessments, provides a shared shorthand for commu-
nicating about pain. Pain assessment, like the physical 
examination, demonstrates to the patient due diligence, a 
caring and believing clinician. Relevant to communication, 
the pain assessment can cultivate a working relationship and 
language between clinician and patient cultures. 

 Clinician defi cit perspectives, associated with defi cits in 
cross cultural or language of communication, may drive poor 
pain assessment. Patients uncomfortable in the medical cul-
ture may present with apparent stoicism, excited expression, 
or historically appropriate distrust. Observing and responding 
to these presentations appropriately improve communication. 

    Poverty 

 Risk of poverty corresponds with being a person of color in 
the United States. An analysis of poverty fi nds nearly a 1:4 
ratio of poverty for African Americans, “nonwhite” Hispanic 
Americans, and Native Americans. This rate is roughly 25 % 
of the respective populations. In comparison, 13 % of all 
Americans live in poverty. The highest rates of US poverty 
are among those living in inner city and rural areas [ 11 ]. All 
ethnic peoples of color are not poor. Nonetheless, most eth-
nic peoples of color have a disproportionately high risk for 
chronic pain and pain disparity. 

 Poorly managed acute pain often leads to persistent pain. 
Persistent pain can cause loss of function associated with 
poor employment, decreased educational capacity, and cross 
generational illiteracy. Clinicians will see pain disparity next 
to fi scal stress. Pain clinicians need to know that level of fi s-
cal stress relates to medication access, transportation to 
appointments, basic utilities like telephones, and child care 
needs while participating in pain therapies. Appropriate 
social services referrals can diminish some poverty-related 
effects on poor pain management.  

    Health Literacy 

 Limited health literacy is prevalent and associated with low 
socioeconomic status and poor access to healthcare. Health 
literacy is defi ned as the degree to which individuals have the 
capacity to obtain, process, and understand basic health 
information and services needed to make appropriate health 
decisions [ 12 ]. Low health literacy is an independent risk 
factor for health disparities, particularly in older people, who 
are also disproportionately affected by pain [ 13 ]. A pain 

   Table 15.1    Groups at risk for pain disparity   

 These vulnerable subgroups include those: 
 Having English as a second language 
 Being among ethnic peoples of color 
 With low income or poor education 
 Being women or transgender 
 Old or young 
 Disabled 
 Living in the inner city or rural areas 
 Being veterans from the United States Military 

  Adapted from Blyth [ 4 ]  

   Table 15.2    Effects of palliative care consultation   

 Sense of well-being and dignity 
 Information exchange and communication with the clinician 
 Respect for the patient treatment preferences 
 Emotional and spiritual support of patients and their families 
 Management of distressing symptoms 
 Choice of care 
 Access to outpatient, benefi ts, and services 

  Adapted from Casarrette et al. [ 9 , pp. 368–381]  
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 disparity assessment clarifi es a patient’s educational level, 
numerical and reading literacy. Verbal English literacy may 
mask variable capacity to read and write; particularly in 
inner-city communities, the elderly and those whose home 
language is not English. Pain rating scales can serve as an 
equalizing tool. Commonly, a numerical scale from 1 to 10 is 
used [ 14 ]. Unfortunately, numerical pain scales may be dif-
fi cult for those with low mathematical, language, and health 
literacy. 

 If a patient seems unable to learn the 1–10 scale the 
clinician should explore that this may herald low health 
literacy. With this recognition of low health literacy appro-
priate selection of pain scale can be determined. A common 
adjustment is to convert the register of the scale to 1–5. The 
altered scale is multiplied by the clinician to refl ect the 
1–10 scale. This should be done with notation in the chart. 
Care should be taken so that other clinicians do not misin-
terpret a patient report of 5 as moderate pain associated 
with 5/10, instead of severe pain of 5/5. Each subsequent 
clinician should follow the same pain assessment scale. 
Simultaneous notation should be made about patient 
numerical health literacy. 

 The numerical pain scale can be substituted with a picture 
scale in low literacy, cognitive impairment, and children 
[ 15 ]. Picture scale effi cacy does not seem as good as the 
numeric scale. Pictures must be appropriately interpreted in 
a cultural or age context. For persons with advanced demen-
tia, without speech, or in vegetative states, a pain score can 
be calculated based on subtle observations of physical dis-
tress. Pain interpretation of distress in this population is often 
best in the hands of caregivers, family, or certifi ed nurse 
assistants, not the clinician. Whatever pain scale used and 
therapy anticipated, the pain rating is translated into the lan-
guage of mild, moderate, or severe pain. This facilitates 
appropriate initial management, choice of integrative thera-
pies, dose of medication, and procedures.  

    Shared Decisional Capacity 
and Informed Consent 

 Where appropriate, a formal contract should be establish for 
pain management with patients. When a patient is asked to 
enter into a pain management contract, there is an extra bur-
den placed on clinicians to assess decisional capacity. Where 
risk is high, stringency of consent is also high. The two- 
tiered model of shared decisional capacity may be helpful to 
gage patient clinician understanding of specifi c therapies 
[ 16 ]. This tiered approach discloses the risks and benefi ts of 
the therapy and considers barriers to explore when under-
standing of disclosure is blocked. Some of these barriers may 
be reversible if the clinician and the patient understand their 
existence (Table  15.3 ).

   The WHO stepwise escalation of drug therapy for pain is 
based on the pain rating scale [ 18 ]. Understanding the value of 
a patient’s previous attempts at pain management, integrative 
or not, determines the validity of stepwise pain recommenda-
tions. Beginning at the lowest level of opiate may not be 
appropriate, often true for cancer pain and those with estab-
lished reasons for opiate tolerance or addiction. Use of opiates 
may be precluded by previous pain management history. 

 Regardless of the therapy, once pain is being treated, there 
needs to be a follow-up at relatively close interval [ 19 ]. This 
is particularly for those in health-care undeserved settings 
using opiates as part of therapy as time between clinic 
appointments may be prolonged. Telephone or email is being 
increasingly used for initial follow-up. Pain left unmanaged 
pushes the neurological response toward constant pain. 
Follow-up pain assessment and documentation (PAD) is best 
when including the four domains: analgesia, activity or func-
tion, [ 20 ] adverse effects (constipation, respiratory depres-
sion, sedation, myoclonus, delirium, urinary retention, 
drowsiness), and aberrant behaviors [ 21 ]. Drug-related aber-
rant behaviors include drug seeking because of pseudo 
addiction insuffi cient analgesia resulting in clock watching, 
tolerance cycle, or addiction.   

    Addiction Concerns 

 The National Institute of Drug Abuse (NIDA), of the National 
Institutes of Health, recommends assessment of addition 
potential by screening for cigarettes, alcohol, and illicit drug 
abuse. The screening involves the ask, advise, assess, assist, 
and arrange (addiction specialist) approach [ 22 ]. Each racial, 
ethnic, age, and gender group has been explored by NIDA 
for prevalence of addictive behavior by substance abused. 

   Table 15.3    Two-tiered assessment of shared decisional capacity   

 Tier one: disclosure  Tier two: barriers to disclosure 

 Patient/proxy is able to express  Clinician considers 
 Medical indication  Physiological states (anoxia, 

dementia, aphasia) 
 Expected outcome with therapy  Drugs (prescription/illicit) 
 Expected outcome without 
therapy 

 Pain 

 Alternative therapies  Stages of death, dying, or grief 
 Voluntary acceptance of proposed 
therapy 

 Educational differences 
(language, literacy, integrative 
medicine integration toward 
complimentary therapies) 
 Institutional chauvinisms 
(ageism, sexism, genderism, 
classism, professionalism, 
colonialism, racism) 

  Modifi ed from Dula and Williams [ 16 ], Emanuel [ 17 ]  
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For instance, in the United States, African Americans and 
Americans of European descent have the same prevalence of 
6 % addictive behavior and illicit drug abuse. NIDA believes, 
as an example, racial profi ling results in statistical over rep-
resentation of African Americans in the prison system related 
to drug abuse. 

 For those with pain and present addiction or risks, an hon-
est plan needs to be made for pain management. The plan 
requires knowing the person’s base opiate use, effi cacy of 
previous therapies, treatment contracts, and commitment by 
clinicians to arrange substance abuse treatment. Community 
resources or state medical board opiate monitoring systems 
should be used to learn the truest history of prescribed opi-
ates. If methadone maintenance for addiction is in place, it 
should continue at the same dosage and received at the out-
patient facility assigned. The usual dose of methadone should 
not be changed, baring high side effect profi le. Additional 
opiates of choice may be added to the methadone for pain 
management. 

 Refusal of appropriate therapy by those without addiction 
potential may accentuate pain disparity. Pain left unmanaged 
often results in a persistent pain cycle. In intact communities 
of color, there seems a burden of responsible people to not 
want to leave a legacy of weakness by the use of opiates or to 
avoid tainting the body with drugs.  

    Pain and Diseases of Health Disparities 

 Many diseases of health-care disparities have pain as a fel-
low traveler. Acute pain is related to discrete events, better 
localized and so is less evasive. The specialty of emergency 
medicine has been aggressive about research on acute care 
pain disparity [ 23 ]. Advances in pain science may shift a dis-
ease’s pain category. An example of such a shift is changing 
the pain classifi cation of rheumatoid arthritis from the 
chronic pain category to the more accurate recurrent. 

 Persistent pain is referred to as chronic pain. Persistent pain 
is more indolent with a source less easily defi ned than acute 
pain. Chronic malignant pain includes cancer, HIV/AIDS, 
amyotrophic lateral sclerosis (ALS), multiple sclerosis, end-
stage organ failure, advanced chronic obstructive pulmonary 
disease, advanced congestive heart failure, and Parkinsonism. 
Chronic nonmalignant pain encompasses chronic musculo-
skeletal pain such as spinal pain or low back pain, chronic 
degenerative arthritis, osteoarthritis, rheumatoid arthritis, 
myofascial, chronic headache, migraine, and bone pain. 
Signifi cantly, this group also tends to be frequently ambigu-
ously reported because it has a neuropathic component associ-
ated with nerve compression and visceral pain [ 24 ]. 

 Persistent pain occurs more frequently in those with 
health and health-care disparities. When pain is ascribed to 

an underlying disease, it tends to be more accepted as “real” 
by a  scientifi cally based medicine system. An example is the 
validation of pain in HIV/AIDS leading to the realization that 
pain is the second most reported symptom, just behind fever, 
in AIDS. For many ethnic peoples of color, the scientifi c basis 
for pain is less meaningful than the nonphysical suffering 
pain causes. The health-care community should be aware that 
its response to undefi ned pain ranges from care and compas-
sion to judgmental, sometimes devolving into blaming or 
inappropriate personalization of responsibility [ 25 ].  

    Choice of Pain Therapies 

 Clinicians caring for people with persistent pain should care-
fully review and educate themselves about pain relevant 
reimbursement coding systems. The complexity of the bio-
psychosocial issues of pain disparity require more diagnostic 
and treatment time in individuals with multiple health dis-
parities. Clinical pharmacy specialist, social workers, nurses, 
and behavioral medicine consultants may need clinician sup-
port to access indicated medications and therapies. There is a 
growing understanding that medications alone are frequently 
inadequate to decrease persistent pain disparity. 

 Research supports the effectiveness of self-management 
programs in pain care. A meta-analysis of 17 self- 
management education programs for arthritis found that they 
achieved small but statistically signifi cant reductions in pain 
ratings and reports of disability [ 26 ]. Self-Management 
occurs with or without clinician involvement through emo-
tional, social, and media infl uences. Formal clinical assis-
tance likely provides better targeted outcomes. Programs 
have combined pain self-management with therapy for 
depression, in cancer pain patients [ 27 ]. Convenience of 
schedule, location, and frequency of programs signifi cantly 
improves participation rates. An individual’s reinforced 
belief that they can control their own pain is a strong deter-
miner for successful pain management [ 28 ]. 

 Emotion and pain are closely tied. Harnessing positive 
emotions shows improvement in pain. Pain, [ 29 ] anxiety, 
depression, and fear form a vicious cycle one entity feeding 
on the other [ 30 ]. Anger is prominent for those in pain. 
Anger is often directed at health-care providers, signifi cant 
others, and insurance companies. Of great concern is that 
studies show anger more manifest as self-loathing than 
directed at others [ 31 ]. Therapies which improve emotional 
competency, like cognitive behavioral or group therapy, are 
important adjuncts in pain management. Expressed emotion 
is a window to pain perception. Cultural transparency in 
emotional expression between clinicians and patients is 
required before appropriate psychological support can be 
provided.  
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    Traditional Medicine 
and Patient-Centered Care 

 Increasingly, pain is considered a disease and not simply a 
distressing symptom. Disease prevention and management 
are profoundly infl uenced by community engagement [ 32 ]. 
Community engagement requires culturally relevant care; 
those who have the problem may have the solution. 
Traditional medicine provides a guide to culturally relevant, 
patient-centered care. Among those at highest risk for health- 
care disparities are Native, Hispanic, African, and monolin-
gual non-English-speaking Asian Americans. 

 The majority of the world’s people use traditional medicine 
as their primary care. Traditional medicine is “the health prac-
tices, approaches, knowledge and beliefs incorporating plant, 
animal and mineral-based medicines, spiritual therapies, man-
ual techniques and exercises, applied singularly or in combi-
nation to treat, diagnose, and prevent illnesses or maintain 
well-being” [ 33 ]. When traditional medicine is used by medi-
cal systems outside of the culture of its origin, it is called com-
plimentary or alternative medicine. When the former is used in 
conjunction with allopathic medicine, it is called integrative 
medicine. Traditional medicine is based on nonscientifi c sys-
tems and knowledge which have evolved over thousands of 
years. The cultural practitioner of traditional medicine oper-
ates from a shamanistic base, traversing both the physical and 
the spiritual world. Traditional medicine seeks to create care 
that incorporates whole patient principles and is closely allied 
with patient-centered care [ 34 ]. In traditional medicine, the 
healing dialog often exists in the arena of spirituality. 

 Culture is how a group of individuals defi ne themselves. 
A person’s expression, tolerance, and understanding of the 
meaning of pain are related to culture [ 35 ]. Culture tells peo-
ple how to behave in relationship to pain [ 36 ]. Exploration of 
cultural touchstones provides a means of initiating a cross- 
cultural exchange between clinicians and patients about 
pain. A mnemonic for cultural touchstones is family, spiritu-
ality, struggles, and icons of culture (FaSSI). 

 There is rarely a separation between traditional medicine 
and spirituality. Consciousness raising therapies like medita-
tion, prayer, and yoga are used in all traditional medicine 
systems. Spiritual assessment tools can clarify personal cul-
tural values and probable acceptance of traditional medicine 
by a patient [ 37 ]. Among these tools is HOPE: what gives 
hope, organized religion, preferred response to spirituality, 
effects of spirituality on illness, pain, and suffering. Another 
similar spiritual assessment is FICA: faith and beliefs, 
importance of spirituality to life, community of spiritual sup-
port, addressing of spirituality by the clinician. More general 
cultural familiarity can be found through exploring a cultural 
or individual resonance with screen narratives, books, and 
arts [ 38 ,  39 ]. 

 There are specifi c current and historical struggles affect-
ing communities of health disparities. Some of these strug-
gles deteriorate the biopsychosocial-spiritual axis in a way 
described as a cultural posttraumatic syndrome [ 40 ]. This 
deterioration, when manifest by escalating nonresponse to 
allopathic pain management, should prompt consideration of 
traditional or integrative medicine therapy. Cultural icons 
and associated rituals provide a shorthand for recognizing a 
person’s identifi cation with a culture. The signifi cance of 
icons to an individual provides a gentle entree to cross cul-
ture exchange between patients and clinicians. 

 Applying FaSSI allows review of Native American, 
Hispanic, African, and Asian American traditional medicine. 
The goal is to provide examples of cross-cultural informa-
tion about traditional medicine important to pain clinicians 
during epidemic pain disparity.  

    Native American Traditional Medicine 

 In the United States, Native Americans include Alaskan 
Natives. Applying FaSSI allows review of Native American 
traditional medicine in relationship to Hispanic, African, and 
Asian Americans. Though in the US Native Americans 
include Alaskan Natives, it is the people of the lower 48 
states who underscore the historic, cultural, and genetic 
intersections of those most burdened by health disparities. 

 Family: Extended family is a crucial factor in the life of 
Native Americans. Kinships are increased through marriage 
and adoption rituals. Most American Indian households, 
until recently, consisted of at least three-generation families. 
This means that a Native American baby boomer was likely 
in direct contact with elders born at the turn of the last cen-
tury. Elder generations frequently are more deeply tied to 
core cultural practices and values. Family is essential in 
helping people recover from illness, ameliorating pain and 
suffering. Family extends to ancestors and clan relationships. 
It is considered important to have family close at hand when 
one is hospitalized. Strength is drawn from having support of 
signifi cant individuals to reaffi rm identity. Refl ection of the 
role of family in settling suffering and its cousin, grief, is 
seen in some ancient Native American practices of burying 
babies in the home of their bereaved parents. Now, modern 
parents keep the spirits of their babies from wandering too 
far by making photographs [ 41 ]. 

 Spirituality: A medicine man or woman guides the ailing 
person to approaches which allow rebalancing between self, 
nature, and the supernatural. Native religion believes that the 
Great Spirit is manifested by the natural environment and 
kinship relationships. Symptoms of illness, like pain, are 
brought to the attention of a medicine person after trying cus-
tomary local folk remedies, herbs and procedures. These ini-
tial treatments usually derive from the natural environment. 
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If symptoms do not resolve, the person needs both natural and 
supernatural assistance. The medicine people provide this 
combined level of care, being both priest and physician. The 
medicine person uses rituals to communicate with the Great 
Spirit, through nature or supernatural intermediaries [ 42 ]. 
There are many spiritual healing forms in Native American 
culture including the medicine wheel, which is a 10,000-year-
old tool. Each Native American tribe has a variation. The 
medicine wheel of the Lakota people is an example. 

 The Lakota originates from the lands now occupied 
largely by the Dakota states. The home geography infl uences 
the interpretation of the medicine wheel. The medicine wheel 
is a circle divided into four equal quarters. The spokes of the 
wheel each represents direction: north, south, east, and west. 
The center of the wheel represents “self, balance, harmony, 
and learning.” The quarters of the wheel represent parts of 
the self’s natural, spiritual, and emotional universe. It also 
describes races of people. Each quadrant has a color. The 
colors of the quadrants are white, yellow, black, and red. Red 
symbolizes the South, red people, heart, and emotion. Yellow 
symbolizes yellow people, the East, sun, spiritual, and val-
ues. Black represents black people, the West (where the sun 
sets), the earth, the physical, and the action. White stands for 
the North, white people, snow, wind, brain, mental, and deci-
sions [ 43 ]. 

 The medicine wheel clarifi es the direction of imbalance 
and how to change when in pain or suffering. The medicine 
man (woman) interprets the map of the wheel. The symp-
tomatic person may be told to shift toward, for instance, the 
black, which is also toward the physical. This may be the 
case if one is too ethereal, spiritual, or yellow, bringing the 
person back down to earth. The imbalance of illness is 
thought to be physical, emotional, and related to others in the 
human and spiritual environment. This complicated calculus 
of the medicine wheel combines observation of the ill per-
son, with treatments prescribed by the medicine person. 

 Struggle: Diaspora, being separated from homeland and 
culture, is a common theme of struggle. Loss of the integrity of 
Native American traditional medicine preceded damage to the 
psychosocial cultural system of Native Americans. With the 
formation of the Indian Health Services, traditional medicine 
was supplanted. Infectious disease incidence went down, rates 
of disparity states like alcoholism, cirrhosis, suicide, homicide, 
hypertension, cigarette smoking, and diabetes became dispro-
portionately identifi ed with Native communities. 

 The Trail of Tears, a major struggle in Native American 
history, underscores the strength of strong cultures and their 
healing traditions to survive against the odds. Native 
Americans were forced from their homelands in the south-
eastern states by federal troops and driven westward to 
Oklahoma beginning in 1831. The legal justifi cation for this 
march was the Indian Relocation Act. Seventeen thousand 
Choctaw people were among the fi rst relocated, 6,000 of 

who died before reaching the Oklahoma territory. Members 
of fi ve major Native Nations of the southeast were in the 
march. The lands, its sustenance, customs, and families were 
also disrupted and killed in the process of this march [ 44 ]. 

 A Native American baby boomer, in pain, could easily 
has shared a home with a grandparent who personally knew 
a family member who marched the Trail of Tears. Three- 
generational knowledge is easily culturally accessible and 
lays in the base of the current generation’s identity. The 
Indian Freedom of Religion Act, enabling Native Americans 
to practice traditional spirituality, was only passed by both 
houses of congress in 1978. The United Nations Declaration 
of Rights of Indigenous Peoples was passed in 2007 [ 45 ,  46 ]. 

 Icons and Rituals: There is no stronger icon or sets of 
healing practices in Native American traditional medicine 
than the “medicine wheel”. Replicas of medicine wheels are 
seen in many places as adornments on fancy dance costumes, 
braid ties, painted, or as in tradition, laid out with stone and 
pigments. Other icons include medicine hoops, smudging, 
sand painting, replicas of spirit animals, and medicine bags. 
Jewelry is often considered to carry the blessings of those 
from whom it was received. The amount of jewelry worn is 
not simply for adornment but for protection. 

 Notes for Pain Clinicians: Those caring for Native 
American people should ascertain the level of a patient iden-
tifi cation with traditional culture and traditional medicine. 
Icons and language style provide clues. A formal spiritual 
assessment (see HOPE and FICA above) provides an entry 
point for reviewing cultural beliefs. Consultation with tradi-
tional Native American healers may be an appropriate care 
enhancement particularly in refractory pain and in death and 
dying. During clinical critical points, care should be taken to 
not remove cultural icons from a person’s body if possible. 
Maintaining identity is important to healing when in allo-
pathic settings [ 44 ]. Clinics serving larger numbers of Native 
American people may have within the clinic community 
access to traditional healers with whom a practice relation-
ship can be cultivated.  

    Mexican Traditional Medicine 

 Family: Family members, including extended family, are 
responsible for the health of their loved ones. Family con-
tacts the appropriate traditional practitioner on behalf of the 
symptomatic person. In Mexican traditional medicine, this 
person is a curandero (a) or a yerbera (o). The family chooses 
which practitioners to consult fi rst. It is the family that sees 
that other routine herbs and activities have not helped prior 
to consultations. Often, the curandero (a) will not ask the ill 
person about the problem but will refer questions to the fam-
ily members of the ill person. The idea of autonomy of the 
patient, without family inclusion, is anathema. The family is 
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responsible for carrying out the instructions that will facili-
tate cure [ 47 ]. 

 Mexican folk medicine divides illness between hot and 
cold categories. Like Native American medicine, the goal is 
to keep the symptomatic person in a balance between the 
two. Heat from fever and respiratory phloem is treated with 
heat—to draw the heat from the body. A poultice of stewed 
tomatoes might be applied. Key family members are taught 
to prepare and apply the poultice. Many herbs have medici-
nal functions in Latino cultural medicine. These therapies 
are often found in the family kitchen. Garlic for anorexia, 
oregano for dry cough, rose water for fever, linseed for con-
stipation, and aloe vera for burns. Many of these have a sci-
entifi c basis but that is not what drives people to use 
traditional healers. The curandero prescribes and teaches 
family to use these therapies. 

 Family members are charged by the curandero with spe-
cifi c chants or prayers to be said to God for the patient. There 
are therapeutic and preventive instructions called remedios 
(remedies). These are preventive teachings using words or 
parables that instruct and remind the person to use certain 
preventive practices. An example is the phrase “consejos 
sobre la regla, which reminds a woman to not eat spicy foods 
while menstruating.” Menstruating is considered to be hot. 
Spicy foods are also hot, both together would give a pro-
found imbalance in equilibrium. These are verbal sayings 
which the culture spreads generation by generation for pre-
vention of illness. 

 Struggle: In 2006, Hispanic people of the United States 
were estimated to be 44.3 million. In 2000, the same com-
munities were estimated at 35.6 million [ 48 ]. Hispanic is a 
US government term differentiating those Spanish-speaking 
people born in the Americas from those European born. Fifty 
percent of the Hispanic peoples in the United States have lin-
age from Mexico. Before the arrival of Spanish colonialist in 
the 1500s, Mexican people were the indigenous Native peo-
ples of the southern part of North America, including the 
land in the lower portion of the United States. In the early 
1800s, Mexican people fought for their independence from 
Spain and won. In the mid-1800s after the United States- 
Mexico War, the USA seized lands previously owned by 
Mexico. Mexicans living in the United States, who could not 
repatriate to Mexico for fi scal reasons, suffered the diasporas 
effect as many immigrant laborers experience today. 

 The US-Mexico War, ended in proximity to the 
Emancipation Proclamation. Work previously done by the 
exploitation of African slave labor was left undone. This 
period resulted in economic depression of the United States. 
In the period from the late 1800s until the 1930s, Mexican 
workers fi rst became essential to the US infrastructure: 
building railroads, working in foundries, agriculture, and 
mining [ 1 ]. Having known one another in the Mexican- 
Spanish colonial period, Mexican Americans again met 

African Americans in the workplace. From 1880 to 1930, the 
rate of Mexican American lynching in the United States was 
27.4 per 100,000 of population. This statistic is second only 
to that of the African American community during the same 
period, an average of 37.1 per 100,000 population [ 49 ]. 

 Spiritualism: Mexican traditional medicine, heavily infl u-
enced by indigenous Native American medicine, strives for 
balance and harmony. Spiritualism is used in healing and is 
the basis for a patient’s understanding, not scientifi c princi-
ples. Spiritualism in Hispanic culture is a mixture of 
Catholicism, indigenous/Native Mexican culture, and 
African infl uences. The body and the mind are healed at the 
same time as the spirit. Prayers and chants are said to appeal 
to God. They are said by the curandero, the patient, and the 
family. The prayers are also to provide comfort to the patient 
and decrease fear and anxiety. 

 Curanderos direct the symptomatic person’s own inner 
energies toward healing. A curandero may transfer energy to 
the ill person, for example, by laying on of hands. This 
exchange supports the ill person until they garner their own 
energies. The curandero may be exhausted (siento debil) or 
drained by the exercise while the ailing person will be more 
at ease. The energy is delivered to the curandero through 
communication with supernatural intermediaries to God. 
This approach is mostly used when the illness is thought to 
be supernatural, in combination with specifi c physical thera-
pies prescribed by the curandero. The curandero uses ancient 
spiritual practices and references (Mayan, Aztec, origin) and 
Catholic rituals and practices (Virgin of Guadeloupe, saints 
with key domains of infl uence). Mexican traditional medi-
cine presumes that the body and spirit are always connected. 
Unnatural agents such as pharmaceuticals or drugs are dis-
couraged. The body and blood must be clean as well as the 
thoughts pure if the ill person is to heal [ 50 ]. 

 Icons: Many instruments in healing ceremonies are asso-
ciated with Catholicism. They are also used to prevent harm 
to a person while weakened with illness or in daily life. 
Amulets, medals, holy water, and blessed herbs may be worn 
by the sick person. These are reminiscent of the medicine 
bags often found around the neck of Native American peo-
ple. Prayers are placed in sacramental urns in front of can-
dles, usually written on paper or tree bark. Statues of the 
Virgin Mary, the Virgin of Guadeloupe, saints, and crucifi xes 
are icons of respect conferring protection seen in jewelry, 
homes, and vehicles. 

 Notes for Pain Clinicians: Asking the question, “Has a 
curandero’s assistance been sought?” may open a fi eld of 
dialog between a clinician and a Latino patient. Demonstrating 
a respect for a nonscientifi c basis for healing may resonate 
with a patient’s core values. Both traditional Mexican and 
allopathic medicine are often used simultaneously, people 
know when immediate life threatening illness requires one or 
the other. Use of a curandero may evidence that a patient’s 
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belief system signifi cantly includes the supernatural realm. 
Clinicians who see people presenting with icons of their cul-
ture may want to ask, “What does this mean to you?” 
Expressing interest in the meaning of icons demonstrates 
respect for a person’s beliefs, important because respect may 
be under siege for those with persistent pain. Pain clinician 
awareness of the curandero’s treatment, prevention, and edu-
cation plan may be referenced and incorporated in the clini-
cian’s therapeutic approach.  

    African American Traditional Medicine 

 Family: It is diffi cult to separate family and struggle in 
African American history or in response to pain. At slave 
ports in the United States, Africans were forbidden to use 
their language, customs, traditions, and healing practices. 
Families and tribes were dispersed and sold away from one 
another, fracturing culture and family. Slave owners often 
allowed traditional African medicine healers to retain skills 
as means of maintaining the slave work force; sick slaves 
could not work. Slave doctors and midwives acting as both 
healers and spiritual guides became key parts of maintaining 
the extended families created in the slave quarters [ 51 ]. 
These African-born slave healers hid slave illness from own-
ers. This practice of hiding illness and pain protected mem-
bers of slave extended families from being sold away from 
one another, experimented on, or made eunuch [ 52 ,  53 ]. 

 The doctor serving African Americans is at best advan-
tage when considered a member of the extended family. 
Such clinicians demonstrate more “cool” than other clini-
cians. That is, they absorb heat, stress, and emotional charge 
related to illness [ 54 ]. The responsibility of family to protect, 
as in Native American and Mexican communities, is para-
mount. For African Americans, there is historically safety in 
numbers. The skills, education, icons, and appearance of 
African American family members are heterogeneous. 
Capacity to understand and manipulate complex medical 
systems is generally thought better with more fam ily 
participants. 

 Struggle: For Americans of African descent, there are 
multiple diaspora, the fi rst being the uprooting from Africa. 
The second being the profound negative effect of slavery on 
African American family and cultural retention. The third 
diaspora relates to African American unity with Native 
Americans and Mexicans. In the Maroon movement, escaped 
slaves, again separated from their people, preserved some of 
the traditional base of African medicine. The basis of African 
traditional medicine, shared reverence for the earth, similar 
worship styles, and capacity to move agilely over land, 
formed relationships between the Maroon and Native 
Americans. African slaves and Native Americans combined 
families. The March of Tears included 10–18 % of the fi ve 

nations uprooted from the southeast USA to Oklahoma in the 
early 1800s [ 55 ]. 

 Some African slaves were welcomed into Mexico at the 
time of the March of Tears to avoid their recapture. By 1810, 
Mexican slavery was abolished by Mexico’s second presi-
dent, who was of African and indigenous Mexican origin. 
African slaves originally brought to Mexico by Spanish 
colonialist became principle fi ghters for Mexican indepen-
dence [ 56 ]. 

 Spirituality: Because of the multiple diaspora, the African 
origin of African American traditional medicine is less clear 
than that of Native, Hispanic, or Chinese Americans. Much 
of the medical knowledge of African American slaves 
evolved from Yoruba medicine. Traditional Yoruba medicine 
began with the migration of the East African Yoruba across 
the trans-African route leading from the mid-Nile river area 
to the mid-Niger, West African region [ 57 ]. Yoruba medicine 
traditions incorporated and infl uenced many other African 
healing traditions en route to the Atlantic. These traditions 
included Egyptian medicine which became the source of 
western medicine disseminated through the Mediterranean 
to the East (Greece) by the Phoenicians. African cultural 
healing traditions included medicine men who acted as priest 
and physicians, similar to the Native American and the 
Mexican traditions. 

 Yoruba medicine also sees health as harmony with nature 
and the supernatural. Disease is considered to refl ect dishar-
mony [ 58 ]. Evidence of the link between spirit and body is 
refl ected in the persistence of medicine dolls use in the 
Caribbean. The medicine dolls come from Yoruba tradition. 
Pins are stuck in the doll replicas of the patient. The pins 
guide supernatural forces to the points of illness. These 
African healers were trained to use roots, minerals, and plants 
for solutions drunk or applied to the body. Therapies had a 
direct relationship to Yoruba gods or forces. The god forces 
being Okydnare (the self-existent being of one source), 
Orisha (good forces), and Ashe (nature). Additionally, in 
Yoruba medicine, the human physical form has a dual poten-
tial through the evolution of the human spirit to supernatural. 

 This duality of the natural and supernatural is not unlike 
the Christ story refl ected in Christianity. Yoruba spirituality 
likely helped African American culture become tightly 
linked to Christianity. It has been said that the key feature of 
African American Christianity is, “African Americans want 
to be saved and saved by Jesus Christ” [ 59 ]. Suffering is 
related to sharing kindredness with the suffering of Christ 
before resurrection. Pain is sometimes thought to be a pun-
ishment or originating from hard times endured by previous 
generations [ 60 ]. 

 The therapies used in African traditional medicine are 
similar to those in Native, Mexican, and Chinese medicine. 
In Yoruba medicine, the natural world is linked to the spiri-
tual world through the seven major Orisha or good forces. 
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Each Orisha has different capacities corresponding to places 
on the body and their illnesses. Specifi c combinations of 
herbs serve specifi c Orisha. The African Orisha herbs were 
replaced by other fl ora in the Americas with the assistance of 
Native Americans. African folk medicine remnants are com-
mon for self medication of discomfort distressing symptoms 
include chamomile or ginger for abdominal cramping and 
garlic, rose hips, lemon, and honey for cough. These thera-
pies originate from distant knowledge of the Orisha. 

 Okydnare, the self-existent being of one source or life 
force, may be transferred through the laying on of hands, 
prayer, and speaking in tongues to a person to relieve pain 
[ 61 ]. Use of drugs alone will likely be less effective among 
those African Americans with pain disparity inclined to 
embrace folk or integrative medicine practices. In this case, 
touch therapies like massage may improve acceptance and 
effectiveness of medication therapies. 

 Icons: African Americans may wear symbols of African 
heritage. It is common for African American college gradu-
ates to wear kente cloth sashes with their graduation gowns. 
Kente cloth is a multicolored silk and cotton woven cloth 
which originated in eleventh century, West Africa. Different 
colors and patterns have different meanings. Those used at 
graduations, mean new beginnings, often have touching pyr-
amid point shapes symbolizing keys. The neck sash itself is 
a sign of dignity and was original worn by African chiefs. 

 Styles of hair and clothing often derive from the duo 
African and African American origin. Children are named to 
demonstrate African roots. People shake hands with hand-
shakes which communicate kindredness to Africa and a 
belonging to one another. Frequently the same handshake is 
recognized by African born, African Americans, and others 
close to both. 

 Notes for Pain Clinicians: Intact African American cul-
ture is a culture of relationships [ 62 ]. As many family mem-
bers as can fi t into the room may be invited by a patient or 
proxy when clinical information is exchanged. “Dress up” 
for clinic visits is a sign of the patient’s self-worth and 
respect for the clinician. “Dress up” may mask, or even 
improve, the level of discomfort a person is feeling while at 
clinic. Family confi rmation of effective pain management 
while at home should be sought. 

 Negative side effect experience may cause patient resis-
tance to pain management. These may be patients more com-
fortable with self-management programs and integrative 
medicine. In clinical practice, stoicism may present as a 
result from spiritual beliefs but also from distrust. Formal 
spiritual assessment (HOPE or FICA) should be done by the 
pain clinician. Especially for African Americans, the spiri-
tual assessment is an essential part of the pain disparity 
assessment. Acknowledging the history of previous medical 
abuses of African Americans can forge an alliance with the 
patient to try to do better.  

    Chinese Traditional Medicine 

 Family: The traditional Chinese household is three genera-
tional: parents, the eldest son and his wife, their children, and 
unmarried sisters of the eldest son. Commonly, the oldest 
male in the house will control all the family affairs. It is often 
seen with older Chinese American women, will defer to old-
est man in the family in clinical settings. The fi rst born boy 
is historically considered the most important child in the 
household. This practice originated because girl children 
marry and leave the family. When the oldest man in the fam-
ily dies, it is the oldest son who will replace him. The tradi-
tional family structure is still often maintained in rural 
modern China, Hong Kong, and Taiwan and frequently in 
some form in Chinese American families. In families observ-
ing this hierarchy, clinicians may fi nd themselves conferring 
with relatively young men about their elders [ 63 ]. A savvy 
translator of the appropriate Chinese language and the region 
from which the family has come may be needed for pain 
assessment, informed consent, and pain contracts. 

 Struggle: Indentured laborers in the Americas increased in 
direct response to the end of African slavery in the Americas. 
The best understanding of the contact between Chinese, African 
slaves, Native American, and Mexican people in the Americas 
is in chronicles of indentured Chinese laborers’ interactions in 
the Caribbean and especially in Cuba [ 64 ]. This forced dias-
pora continued from the mid- 1800s into the 1900s. During the 
economic depression following the United States Civil War 
and WWI, Asian indentured workers like Mexican workers 
was used as scapegoats for lack of jobs. Chinese workers built 
railroads, farmed, and mined. Chinese Americans were lynched 
as were African Americans and Mexican Americans. 

 The Chinese Exclusion Act specifi cally targeted Chinese 
immigrants to the United States. Many Chinese people were 
forced to return to China in the midst of major Chinese 
upheaval at the rise of World War II. Of the estimated 20 mil-
lion people that died in Asia as a result of that war, half were 
estimated to have been killed in China [ 65 ]. The battle of 
Shanghai in the beginning of World War II is embedded in 
the memory of many American Chinese elders. From 1910 
to 1940, Angel Island in the San Francisco Bay was one of 
the notorious processing and detention centers. Nearly 
60,000 Asian people were detained there. The conditions at 
the detention center lacked sanitation. Infectious disease was 
rampant. The barracks burned on the island, aiding the move-
ment to repeal the Chinese Exclusion Act. 

 Spirituality: Confucianism, Taoism, and Buddhism are his-
torically the three major religions of Chinese people. 
Confucianism is more a way of thinking about the world than a 
religion. There are many Christian Chinese as well. Chinese 
Christianity may be an admixture of values from the major reli-
gions and the old Chinese religions predating the three majors. 
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 Spiritual understanding is tightly linked to Chinese medi-
cine. Chinese medicine is estimated to be approximately 
5,000 years old. It is signifi cant to many Asian cultures 
because of the patterns of Chinese migration and integration 
throughout Asia. The Yellow Emperor Huang Ti took a spe-
cifi c interest in Chinese medicine and learned it in a series of 
dialogs with practitioners. These dialogs were scribed, the 
exchanges becoming the written text of Chinese medicine, 
rare in other traditional medicines [ 66 ]. Chinese medicine 
particularly refl ects many refi ned ideas of Taoism. 

 Taoism is about the balanced relationship between human 
beings and nature. The law of Tao deals with the opposites 
of human beings, ideas, and objects. Opposing energies are 
kept in check by the Yin and Yang. Yin is described as nega-
tive, dark, cold, and feminine. Yang is positive, light warm, 
and masculine. Persistent imbalance results in illness. These 
opposite pairs exist on the condition of each other. Chinese 
medicine also places primary emphasis on the balance of Qi 
(Chi), or vital energy. Opening blocks in these energies uti-
lizing 12 meridians of the body is the basis of acupuncture. 
Most conditions of disease are believed caused by an imbal-
ance in energy manifested by wrong diet or strong displays 
of emotional feelings (drama). Harmony can be restored by 
self-restraint and herbs. Man is also subject to the universal 
laws of nature manifested as fi re, earth, metal, water, and 
wood [ 67 ]. Each of these properties is ascribed to different 
organs of the body. The body and the mind are always inte-
grated, for better or worse. Every organ also is considered to 
encompass properties of taste, emotion, sound, odor, sea-
son, climate, power, and fortifi cation of other structures of 
the body. 

 Dietary therapeutic manipulations are also controlled by 
the balance of Yin and Yang or Hot and Cold. Hot disease is 
treated with herbs or foods that are cold and vice versa to 
restore the balance. Other procedures in Chinese traditional 
medicine include meditation, martial arts, (Tai Chi chuan 
and Kung fu), acumassage, acupressure, and moxibustion 
(burning of artemisia vulgaris or moxa). Moxibustion works 
somewhat like sage in Native American healing, the latter 
being signifi cant in cleansing and the Chinese being opening 
meridians [ 68 ]. The choice of type of therapy is dependent 
on the physical exam of pulses and ways in which the merid-
ians may be altered. 

 Icons: Closely related to pain issues are rituals and icons 
around death. The next life can be altered by disrupting the 
spirit in its transition through drama. The moment of death, 
like life, must be calm and balanced. Transition of the spirit 
is facilitated by the icon of Xi Bo during funerals [ 69 ]. Xi Bo 
yellow and silver squares of paper are folded to resemble 
ancient coins, then fl oated on water, and lit on fi re at the time 
of a person’s funeral. Xi Bo symbolizes money being offered 
to a person who has died so that they can go on their journey 
with the protection of wealth. There are restrictions on who 

may handle Xi Bo. Pregnant women, or those menstruating, 
cannot touch Xi Bo. These women are thought to have a 
power to stop the Xi Bo ability to help the dead in crossing 
into the next life by consumption of the Xi Bo. Use of Xi Bo 
paper is so common that they are found in Chinese grocery 
stores. 

 The most powerful icon in Chinese culture is the mythical 
dragon. The dragon is made of the parts of other animals: 
birds, lizards, and so on. The dragon’s power derives from 
the ability to move from one life form to those whose body 
parts it shares without dying [ 70 ]. 

 Notes for Pain Clinicians: Apparent stoicism or restraint 
in pain expression may result from patient perception of gen-
erations of hardship endured as immigrants. In the setting of 
family and friends, stoicism is not always a pattern; there are 
cultural reasons why clinicians may have diffi culty “seeing” 
pain expression in Asian patients. Excess dramatic expres-
sion is seen to disrupt balance. Showing weakness is cultur-
ally unacceptable for many Asian cultures including Chinese. 
A Chinese patient may refuse an initial pain medication to 
avoid showing weakness or because of fears of imbalance; 
subsequent offers may be accepted after suffi cient strength is 
demonstrated through initial refusals [ 71 ]. Wholeness is 
important in life and death. Clinicians should strive to have 
all the person’s physical parts present for the funeral and 
transition to the next life.  

    Conclusion 

 July of 2011, the Academy of Science, through the Institute 
of Medicine, issued its extensive report,  Relieving Pain in 
America: A blueprint for transforming Prevention, Care, 
Education and Research  [ 72 ]. This report affi rms the impor-
tance of emerging pain science validating a basis for the 
observed effectiveness of some integrative therapies on pain 
perception and neuroplasticity [ 73 ]. It also identifi es pain as 
an overarching disparity related to most other health-care 
disparities. Pain disparity oriented additions to the standard 
pain assessment support integrative medicine. 

 Pain clinicians committed to expanding their cross- 
cultural knowledge are better able to address pain disparity. 
Traditional medicine provides a model for culturally relevant 
patient-centered approaches to pain care. One third of people 
in the United States are estimated to use complimentary or 
alternative medicine [ 1 ]. Ethnic peoples of color are dispro-
portionately affected by epidemic pain disparity. The same 
people rarely are able to access services related to their own 
cultural traditional medicines: complimentary, alternative, 
and integrative medicine. Given broader access, integrative 
medicine with its already fi rm hand on traditional medicine, 
is positioned to decrease pain disparity through culturally 
relevant patient-centered pain care.     
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            Introduction 

 Chronic pain can be unrelenting. Unlike acute pain for which 
therapies could provide relief, chronic pain can seldom be 
cured. Persistent pain often impairs functioning [ 1 – 3 ]. It 
may be surprising but chronic pain patients’ quality of life 
has been found to be lower than those of patients with chronic 
illnesses (e.g., chronic obstructive pulmonary disease) or 
life-threatening diseases (e.g., HIV/AIDS) [ 4 ]. While some 
individuals manage to live fulfi lling lives despite pain, others 
suffer both physically and mentally and go on to develop 
anxiety, depression, and even increased suicidal ideation and 
behavior [ 5 ]. One plausible reason is that, to many chronic 
pain patients, pain is not the only source of distress and dis-
ability. Among the many other concomitant health and emo-
tional problems, sleep (or the lack of it) is a particular area 
with which most chronic pain patients want help. 

 Increasingly, chronic pain patients have voiced their con-
cerns over their interrupted sleep. Aside from pain reduction, 
these patients have repeatedly identifi ed better sleep as one 
of the most important outcomes desired from new forms of 
treatment [ 2 ,  6 ]. This is a justifi ed request because we now 
know that the vast majority of chronic pain patients report 
problems sleeping and more than half of them have insomnia 
of a severity that warrants clinical attention [ 7 – 9 ]. We also 
know that persistent insomnia is linked to many negative 
consequences, including reduced daytime functioning (e.g., 
tiredness, poor concentration, memory, and alertness) and 
increased mood disturbance (e.g., irritability, lethargy) [ 10 ]. 
Consistently, chronic pain patients with sleep complaints 
tend to experience greater levels of physical and psychoso-
cial disability than those who do not report any diffi culty 
sleeping [ 11 ,  12 ]. Leaders in the fi eld are now recommend-
ing that treatments be diversifi ed, such that the focus is not 
only on reducing/managing pain but also on improving phys-
ical and emotional functioning [ 13 ,  14 ]. Given this context, 
greater understanding of sleep disturbance in chronic pain 
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   Key Points 

•     Sleep is essential for well-being, and the lack of it 
compromises both physical and mental health.  

•   Complaints of sleep disturbance have been documented 
in a variety of individuals reporting pain symptoms.  

•   Common sleep disorders detected in patients reporting 
pain symptoms include insomnia, periodic limb move-
ment disorder/restless leg syndrome, and obstructive 
and central sleep apnea.  

•   Experimental studies have produced evidence indicat-
ing a possible reciprocal relationship between pain and 
sleep, such that pain worsens sleep and sleep depriva-
tion/fragmentation increases pain perception. These 
fi ndings highlight the importance of addressing sleep 
disturbance in patients presenting with pain symptoms.  

•   Pain-related sleep disturbance can be effectively man-
aged using pharmacotherapy (e.g., NSAIDs, opioids, 
anticonvulsants, antidepressants, hypnotics) and/or 
psychological therapy (e.g., cognitive behavioral ther-
apy for primary insomnia, pain management program 
based on cognitive behavioral principles).  

•   Clinicians should carefully assess the sleep com-
plaints presented by patients with pain symptoms and 
use the information obtained to devise appropriate 
treatment plans.    
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and the available treatment options will give clinicians the 
competitive edge to offer services that truly address the 
patient’s needs. 

 In this chapter, we will briefl y review the basics of sleep, 
revisiting the importance and structure of sleep and describ-
ing the types/patterns of sleep disturbance commonly 
observed in patients with chronic pain. We will then examine 
the interplay between pain and sleep and provide a brief road 
map for sleep assessment. Finally, we will review the recent 
advances in both pharmacological and psychological treat-
ments for insomnia occurring with chronic pain. The advan-
tages and disadvantages of the existing treatment options 
will be considered, and avenues for future research and treat-
ment development highlighted.  

    Background: Sleep Basics 

    Importance of Sleep 

 Sleep is essential for well-being, and the lack of it compro-
mises both physical and mental health. The exact role of sleep 
is unknown, but it is believed to be necessary for homeostasis 
and to impact protein synthesis, cellular growth and prolifera-
tion, metabolism, and immune function among other biologi-
cal processes. The importance of sleep has been demonstrated 
in animals: serious pathologies and death resulted when sleep 
in rats was disrupted via mild physical stimulus, perhaps 
because of interference with thermoregulation [ 15 ]. 

 One possible benefi t of sleep is that when cerebral energy 
output is reduced, cell resources engage in protein synthesis, 
helping to preserve brain structure and function. Studies in 
rats showed that sleep deprivation causes a reduction in the 
proliferation of cells [ 16 ]. Another possible vital role for 
sleep is that of providing a needed period of energy conser-
vation [ 17 ], perhaps helping to combat the accumulation of 
free radicals. Sleep deprivation has been linked to oxidative 
stress, and recovery sleep has been shown to assist in restor-
ing antioxidant balance [ 18 ]. 

 Sleep’s association with the immune system is apparent in 
the need for more sleep when one is sick. Animals with 
infection increase levels of sleep [ 19 ], and infection levels 
increase when they are deprived of sleep [ 20 ]. Sleep depriva-
tion also leads to elevated levels of immunity-related, infl am-
matory cytokines in rats [ 21 ]. It is believed that the 
dysregulation of the immune system wrought by sleep disor-
ders worsens chronic infl ammatory conditions such as rheu-
matoid arthritis (RA) and fi bromyalgia (FM) [ 22 ]. 

 In humans, cardinal sequelae of sleeplessness include dif-
fi culty concentrating, memory lapses, irritability, fatigue, 
lethargy, and emotional instability. Insomnia is associated 
with an elevated risk of road and work accidents [ 23 ], and 
longitudinal studies indicate that insomnia heightens the risk 

of developing depression, anxiety, and substance-related 
problems [ 24 – 32 ].  

    Sleep Architecture 

 Humans experience two main types of sleep: rapid-eye- 
movement (REM) sleep and non-rapid-eye-movement 
(NREM) sleep. NREM sleep can be subdivided into four 
stages: N1 through N4 sleep (Fig.  16.1 ) [ 33 ,  34 ]. During a typi-
cal night’s sleep, the sleeper may cycle through these stages 
four to six times per night with each cycle lasting, on average, 
60–90 min [ 35 ]. With each subsequent cycle, REM sleep tends 
to lengthen while the time spent in deep sleep lessens. The light 
sleep of stage N1 lasts for 5–10 min, progressing to N2, during 
which body temperature and heart rate decrease. These sleep 
stages are followed by the deep sleep – or slow wave sleep 
(SWS) – phases of N3 and N4. During N3 sleep, delta waves 
alternate with faster waves, while N4 is marked by delta waves 
almost exclusively. During stage N4 sleep, the sleeper can only 
be aroused with vigorous stimulation and, if awakened, does 
not report dreaming. The SWS phases are followed by the 
REM period, during which dreams usually occur, breathing is 
rapid and shallow, heart rate and blood pressure rise, the eyes 
jerk rapidly, and the brain waves return to the levels observed 
during the wakened state (Fig.  16.1 ).  

 The amount of sleep required varies between individuals, 
and the amount of sleep obtained is infl uenced by age, envi-
ronmental demands, and many other biological, psychologi-
cal, and social factors. There is no clear consensus what 
constitutes “normal” sleep, but conventionally, sleep is con-
sidered disturbed if it is characterized by a long sleep onset 
latency (SOL; ≥30 min), long duration of awakening after 
sleep onset (WASO; ≥30 min), short total sleep time (TST; 
≤6.5 h), low-quality/nonrefreshing sleep, or a sleep effi ciency 
(SE; the proportion of time in bed asleep) of 85 % or below 
(Table  16.1 ).

States

Stage 2

Stage 3
Stage 4

Stage 1
Proposed functions

Promotes learning and memory

REM
Phasic eye movement

Loss of muscle tone Active state of brain

Electroencephalogram neutral

Body’s rest and metabolic restoration

NREM

  Fig. 16.1    Sleep stages and function       
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        Scientifi c Relevance to Pain Care 

    Prevalence and Pattern of Sleep 
Disruption in Chronic Pain 

 Complaints of sleep disturbance have been documented in a 
variety of individuals reporting pain symptoms. A large- 
scale community-based survey investigating the prevalence 
of sleeping diffi culties in multiple European countries found 
that 23.3 % of participants who reported experiencing pain 
also reported diffi culties sleeping, while only 7.4 % of par-
ticipants reporting impaired sleep were without pain [ 36 ]. 
In a prospective postal survey of adults in the UK, pain 
reported at baseline was a signifi cant risk factor for develop-
ing insomnia symptoms 1 year later [ 37 ]. These fi ndings are 
consistent with those obtained from the Sleep in America 
Survey conducted in 2003, indicating that the presence of 
bodily pain increased the odds of insomnia by approximately 
twofold in older adults [ 38 ]. 

 Sleep disturbance is a common consequence of acute 
pain; estimates of sleep disturbance experienced during hos-
pitalization postsurgery range between 22 and 61 % [ 39 – 41 ]. 
In these patients, polysomnography (PSG; an instrument to 
measure sleep) has indicated frequent awakenings, shorter 
TST and SE, as well as more frequent transitions between 
the sleep stages with longer duration of N1 sleep, and 
reduced SWS and REM sleep [ 40 ,  42 ]. This disturbance is 
generally short-term, and TST returns to preoperative levels 
within 1 week of hospitalization for the majority of patients 
[ 39 – 41 ]. Similarly, nighttime pain in patients hospitalized 
for burn injuries is associated with frequent awakenings and 

reduced sleep quality and TST. Sleep disturbance was 
reported by 75 % of patients on at least one night during the 
5-day study period [ 43 ]. 

 Sleep disturbance is also a common problem in cancer 
and a number of chronic pain conditions, such as RA, osteo-
arthritis (OA), FM, headache, and musculoskeletal pain con-
ditions. In a review of cancer-related insomnia, the prevalence 
of sleep disturbance in this population was estimated between 
30 and 50 % post-diagnosis [ 44 ]. The insomnia rate only 
dropped slightly (estimated between 24 and 44 %) when 
assessed 2–5 years after treatment [ 44 ] suggesting insomnia 
itself is a chronic problem for this population, although can-
cer pain specifi cally increases diffi culties initiating sleep and 
frequent awakenings [ 45 ]. 

 Confi ning the focus to chronic noncancer pain, as many 
as 90 % of the patients attending tertiary pain clinics have 
complaints with their sleep [ 7 ,  8 ,  11 ,  46 ,  47 ], and approxi-
mately 53 % of these patients have insomnia of a severity 
that warrants clinical attention [ 9 ]. Apparently, the pattern of 
sleep disturbance in these chronic pain patients is largely 
comparable to that of patients with primary insomnia [ 48 ]. 
Common problems cited by chronic pain patients are initiat-
ing sleep and frequent awakenings [ 7 ,  8 ]. Studies using PSG 
have indicated that chronic pain patients have more micro-
arousals, more body movements during sleep, more frequent 
transitions between the sleep stages with increased N1 and 
N2 sleep and reduced N3 and N4, frequent awakenings, and 
lower SE, compared to healthy volunteers [ 49 ,  50 ]. Sleep 
disruption experienced by these patients is also characterized 
by reduced spindle activity at N2 sleep [ 51 ], an increase in 
the rate of cyclic alternating pattern (CAP); [ 52 ] a lack of 
heart rate variability reduction [ 53 ] and an intrusion of elec-
troencephalographic (EEG) activity in the alpha range (8–13 
cps) during NREM sleep [ 54 ]. Although alpha-delta sleep 
was once thought to be a signature of pain-related sleep dis-
turbance [ 55 ], there is now confl icting evidence suggesting 
otherwise [ 56 – 59 ]. It remains open as to whether or not there 
is a neuro-physiological marker of sleep complaints exclu-
sive to the pain population.  

    Primary Sleep Disorders Other 
than Insomnia in Chronic Pain 

 Sleep disorders other than insomnia, including periodic limb 
movement (PLMD) and sleep apnea, have a heightened prev-
alence among patients with chronic pain [ 60 ,  61 ]. PLMD and 
restless leg syndrome (RLS) are closely related movement 
disorders that often disturb sleep onset and maintenance. 
PLMD occurs during sleep with spontaneous movement of 
the lower extremities. RLS occurs during the day or night 
and is associated with an unpleasant sensation in the lower 
extremities somewhat relieved with movement. There is 

   Table 16.1    Abbreviations of sleep architecture   

 Sleep architecture 

  NREM    Non-rapid-eye-movement sleep  composed of four distinct 
stages: N1 and N2 are characterized by lighter sleep, while 
N3 and N4 are regarded as deeper stages of sleep 

  REM    Rapid-eye-movement sleep  follows stage N4 sleep, and 
dreams usually occur during this period. This phase is 
characterized by rapid, shallow breathing, raised heart rate 
and blood pressure, jerky eye movement, and brain wave 
patterns similar to wakefulness. Also known as 
paradoxical sleep 

  SWS    Slow wave sleep : stages N3 and N4 of NREM; N4 
consists almost entirely of SWS 

  SOL    Sleep onset latency : time taken to fall asleep 
  WASO    Wake after sleep onset : time awake following initial onset 

of sleep 
  TWT    Total wake time : cumulative amount of time awake 
  TST    Total sleep time:  cumulative amount of time sleeping 
  SE    Sleep effi ciency  expressed as a percentage of time in bed 

asleep: (total sleep time/total time in bed)  ×  100 % 
  SQ    Sleep quality : a subjective rating of quality of sleep 
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always a strong urge to move with RLS, and it can be the 
genesis of movement and pain at night. Approximately 80 % 
of patients with RLS have PLMD [ 62 ]. The etiology of 
PLMD and RLS is not well understood, but some forms 
appear to be due to a dopaminergic dysfunction. Secondary 
PLMD and RLS have been associated with iron defi ciency, 
folate defi ciency, chronic renal failure, OA, and small-
sensory- fi ber disease [ 63 ]. Pain from OA and dysesthesias 
from small sensory nerve disease are factors that contribute 
to sleep disturbances with patients who have PLMD and 
RLS [ 64 ]. 

 Chronic headaches appear to be strongly associated with 
obstructive sleep apnea (OSA); OSA sufferers are seven 
times more likely to experience chronic headaches (defi ned 
as occurring 15 or more times per month) than people in the 
general population [ 65 ]. The severity of the headaches, which 
tend to occur in the morning, is directly related to the severity 
of OSA [ 66 ]. A strong association also appears to exist 
between FM and sleep apnea. The prevalence of FM in a 
study of 50 patients with sleep apnea was tenfold higher than 
in the general population [ 67 ]. Patients with FM often experi-
ence OSA [ 60 ], and it is possible that OSA plays an etiologic 
role in some cases of FM. In one case study, a woman with 
FM and OSA saw great improvement of her FM symptoms 
after being treated for OSA with nasal continuous positive 
airway pressure (CPAP) [ 68 ]. However, the current research 
on the link between primary sleep disorders and chronic pain 
is thin; the rate and variety of comorbid sleep disorders may 
have been underdetected and/or underreported.  

    Sleep-Pain Interaction 

 We have seen that disturbed sleep and chronic pain fre-
quently go together and that the relationship is often assumed 
to be bidirectional. There are studies showing that the intro-
duction of nociceptive stimuli during sleep can produce cor-
tical arousal [ 69 – 71 ] and that deprivation of sleep – in 
particular, REM sleep and SWS – can heighten pain intensity 
[ 72 – 74 ]. However, as more experimental data accrue, the 
relationship between sleep and pain emerges to be more 
complex than originally thought. 

 On the effect of sleep disturbance on pain, there are con-
fusing fi ndings regarding the relative importance of REM 
sleep and SWS disruption in pain responses. For example, in 
one study of healthy pain-free sleepers, the loss of 4 h of 
sleep associated with REM sleep disruption had a greater 
hyperalgesic effect than the loss of an equal amount of sleep 
that was associated with NREM sleep interruption [ 75 ]. In 
another study [ 72 ], recovery sleep following SWS interrup-
tion, but not REM interruption, increased pain thresholds. 
Contrary to the previous study [ 75 ], this fi nding suggests that 
SWS plays a more important role than REM sleep in deter-

mining the pain tolerance levels. Further, in an elegant study 
designed to tease apart the effect of sleep deprivation from 
sleep fragmentation, healthy controls who were in the sleep 
fragmentation condition demonstrated a signifi cant loss of 
pain inhibition and an increase in spontaneous pain, while 
sleep deprivation did not produce any effect on pain thresh-
olds. This interesting fi nding indicates that the lack of sleep 
continuity, rather than simple sleep restriction, impairs 
endogenous pain-inhibitory function and increases sponta-
neous pain [ 76 ]. 

 Pain is frequently cited by patients as the cause of their 
sleep disturbance [ 8 ], and consistently, pain intensity ratings 
have been found to predict sleep disturbance [ 47 ,  77 ]. 
However, not all studies identify a signifi cant relationship 
between pain severity and sleep [ 78 ], and certainly not every 
pain patient has problems sleeping. A subset of individuals 
with high pain intensity manage to have normal sleep or even 
regard themselves as “good sleepers” [ 7 ,  9 ,  47 ,  78 ]. Although 
there are clinical studies noting pain to be predictive of sub-
sequent poor sleep, the amount of within-subject variance in 
sleep explained by pain was rather small and often became 
nonsignifi cant when other psychological variables (e.g., pain 
attention, presleep cognitive arousal) were statistically con-
trolled for [ 79 ,  80 ]. In fact, evidence is accruing to suggest 
that cognitive behavioral factors common in primary insom-
nia (such as rumination, worry, health- and sleep-related 
anxiety, poor stimulus control, pre-sleep arousal, and dys-
functional sleep beliefs) may be better predictors of insom-
nia severity than pain intensity per se [ 9 ,  81 ,  82 ,  151 ].   

    Clinical Practice 

    Sleep Assessment 

 When a pain patient is complaining of insomnia, there are 
various ways to assess the complaint, such that both the sub-
jective distress of the complaint and the objective character-
istics of the sleep disturbance are captured. Although there 
are sophisticated tests and equipment available for the mea-
surement of sleep, most cases of insomnia are primarily 
diagnosed by clinical evaluation. 

 A  detailed clinical interview  should include a careful 
evaluation of the patient’s sleep history, medical and psychi-
atric history, current and past use of substances, and history 
of treatment for the sleep problem. When asking the patient 
about the sleep history, it is important to gather information 
about the (1) typical sleep-wake schedule; (2) past diagnosis 
of and treatment for sleep/psychiatric disorder(s); (3) nature 
and onset of the current sleep complaint; (4) frequency, 
severity, and duration of the sleep problem; and (5) whether 
or not the sleep problem has daytime consequences or is 
causing signifi cant distress. This should provide information 
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to establish if the patient meets the basic diagnostic criteria 
for insomnia – the three most commonly used classifi cation 
systems are DSM-IV-TR [ 83 ], ICD-10 [ 84 ], and ICSD-2 
[ 85 ]. Moreover, it would be helpful for the clinician to ask 
questions about the following: the patient’s occupation (e.g., 
doing shift work or jobs requiring frequent long haul travel), 
general lifestyle (e.g., leading a sedentary lifestyle; napping 
often; consuming excessive alcohol, drugs, caffeine, and/or 
other stimulants), current and past life stresses that could 
cause anxiety and depression (e.g., pain, bereavement, 
divorce, job loss), bedroom environment (e.g., too hot/cold/ 
bright/noisy, having a bed partner who snores), general 
beliefs about sleep (e.g., “I must have 8 h of sleep a night!”), 
sleep practices (e.g., having a pre-sleep wind-down routine; 
if woken up, staying in bed for hours to try and go back to 
sleep), and their typical response to a poor night’s sleep (e.g., 
feeling annoyed and frustrated; worried about losing control 
over sleep; cutting daytime appointments for fear of not 
being able to function well; going to bed early to catch up on 
sleep, even when not sleepy). This should help establish the 
psychophysiological factors precipitating and perpetuating 
the sleep problems. There are structured interview schedules 
available to guide and assist the assessment of insomnia and 
sleep disorders. Examples of these include the structured 
interview for sleep disorders according to DSM-III-R [ 86 ] 
and the Duke Structured Interview Schedule for the diagno-
ses of DSM-IV-TR and International Classifi cation of Sleep 
Disorder, second edition (ICSD-2) [ 87 ]. The use of these 
instruments, however, requires training and practice. 

 While a thorough clinical interview should form the core 
of the evaluation, a combination of self-report questionnaires 
and a sleep diary (with or without actigraphy) can be used to 
aid the assessment.  Self-report questionnaires  such as the 
Insomnia Severity Index [ 88 ], the Pittsburgh Sleep Quality 
Index (PSQI) [ 89 ], the Mini-Sleep Questionnaire [ 90 ], the 
Uppsala Sleep Inventory [ 91 ], the Medical Outcome Study 
Sleep Questionnaire [ 92 ], and the Dysfunctional Beliefs and 
Attitudes About Sleep Scale [ 93 ,  94 ] have been used to 
assess sleep diffi culties in chronic pain conditions. However, 
it must be emphasized that most of these questionnaires are 
designed to measure sleep quality rather than for diagnostic 
purposes. As such, their scores should be interpreted with 
caution as they are neither suffi cient to establish a differen-
tial diagnosis nor to guide the planning of treatment. 
Moreover, retrospective responses to these sleep question-
naires are often obscured by recall bias and mood state of the 
individual at the time of assessment [ 95 ]. 

 It is good practice to prescribe 2 weeks of  sleep diaries  to 
obtain a more stable picture of the sleep pattern [ 10 ]. Each 
diary entry is essentially a short questionnaire to be com-
pleted immediately after waking to provide information con-
cerning the previous night for sleep onset latency (SOL), 
frequency and total duration of wake time after sleep onset 

(WASO), total sleep time (TST), and sleep effi ciency (SE). 
Depending on the nature of the sleep complaint, sleep diaries 
may also include reports of sleep quality (SQ), pain, use of 
medication and substances, daytime sleepiness, and fatigue 
to provide additional information for assessment and case 
formulation. Although sleep diaries are generally easy to use 
and there have been clinical reports suggesting therapeutic 
benefi ts associated with regular sleep monitoring, care must 
be taken to explain to the patient the rationale and procedure 
of the sleep monitoring so as to enhance adherence. 

 If appropriate, the use of a sleep diary can be comple-
mented by the use of an  actigraph  (also known as an acceler-
ometer), which is a wristwatch-like device to be worn on the 
nondominant wrist to measure and record the intensity and 
duration of physical motion. The rationale behind the use of 
this technology in sleep research is that frequent and intense 
movement during the night is indicative of wakefulness. 
With the aid of an algorithm, data extracted from the acti-
graph can be used to provide objective estimates of basic 
sleep parameters, such as SOL, WASO, and TST. The acti-
graphic measurements of TST, WASO, and SE compare well 
( r   =  0.49–0.98) with corresponding sleep parameters 
recorded by polysomnography [ 96 ]. Actigraphy has shown 
modest agreement ( r   =  0.34–0.44) when compared with 
subjective reports of sleep given by people with musculo-
skeletal pain [ 77 ]. Actigraphy has also demonstrated a high 
degree of stability across nights ( r   =  0.4–0.81) [ 77 ,  97 ]. 
A strong relationship ( r   =  0.64) has also been observed 
between the actigraph measure of TST and the perceived 
sleep quality reported by women with FM [ 98 ]. However, it 
should be noted that actigraphy is recommended to establish 
the sleep-wake pattern over time rather than to generate esti-
mates of sleep parameters as this technology may underesti-
mate SOL and overestimate TST in individuals who manage 
to lie still over long periods. Kushida et al. [ 99 ] recommend 
that sleep diaries and actigraphy should be used simultane-
ously to provide more detailed information regarding sleep. 

 Although  polysomnography (PSG)  is considered the gold 
standard of sleep measurement [ 10 ,  99 ], it is not recom-
mended for routine sleep assessment. PSG can provide 
 information about the architecture of sleep (see “Sleep 
Architecture”) via three measures: electroencephalography 
(EEG: measurement of brain waves/electrical activity), elec-
trooculography (EOG: measurement of eye movement), and 
electromyography (EMG: measurement of facial muscle ten-
sion) [ 100 ]. Coupled with other electrophysiological mea-
sures (e.g., EKG, electrocardiograms, nasal/oral air fl ow, 
oxygen desaturation, leg movement), the clinician could 
extract useful information for the diagnosis of sleep disorders 
such as sleep apnea, PLMD, and RLS (which are described in 
“Primary Sleep Disorders Other than Insomnia in Chronic 
Pain”). However, the use of PSG can be intrusive to the 
patient’s sleep, expensive to conduct, and laborious for the 
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clinician to set up and score the results. These limitations 
are some of the reasons why PSG is often less accessible to 
the general public and the duration of sleep study is usually 
restricted to a short period of time (less than three nights). 
PSG is not indicated unless the pain patient is suspected of 
having primary sleep disorders. A sleep study is recom-
mended, however, when a patient is on high-dose opioids 
(>150 mg), considering the strong association between daily 
opioid dosage and sleep apnea [ 101 ]. A home study is less 
expensive than in-lab PSGs and, in most cases, is suffi cient to 
diagnose sleep-disordered breathing and to differentiate cen-
tral sleep apnea from OSA. Patients with sleep apnea must be 
treated accordingly or have their daily opioid dose decreased, 
after which a repeat sleep study is recommended.  

    Managing Sleep Disturbance in Patients 
with Chronic Pain 

 Sleep disturbance co-occurring with chronic pain can be 
managed using pharmacotherapy and/or psychological ther-
apy. The sections below describe these treatment approaches, 
and Table  16.2  provides a summary of their respective 
mechanisms, advantages, and disadvantages with a view to 
informing clinical decisions (Table  16.2 ).

      Pharmacological Treatment 
 A number of pharmacological treatments are available for 
patients’ sleep disturbances and pain; however, adverse 
effects are frequent, and patients should be monitored 
closely for medication-related effects on sleep pathology 
and pain sensitivity. Pharmacologic treatment options to 
manage pain include nonsteroidal anti-infl ammatory 
drugs, opioids (morphine, oxycodone, methadone, codeine, 
fentanyl, buprenorphine, hydromorphone, dextropropoxy-
phene, and pentazocine), tricyclic antidepressants (ami-
triptyline), and selective norepinephrine reuptake inhibitors 
(duloxetine). Options to manage sleep disturbances include 
hypnotics and related drugs, such as benzodiazepines 
(BZDs-clonazepam) and nonbenzodiazepines (zolpidem, 
zaleplon, and eszopiclone) [ 122 ,  123 ]. Patients treated 
with opioids and BZDs should be cautioned not to take 
more medication than directed, even if pain is uncon-
trolled, because unauthorized escalation of doses could be 
lethal. Opioids and BZD doses should be reduced by 
approximately 20 % if the patient develops a fl u or severe 
respiratory infection. For nocturnal pain, off-label use of 
anticonvulsants and antidepressants is less likely than opi-
oids to depress respiration. 

 Some pharmacologic treatments can impact sleep archi-
tecture, sleep restoration, and pain threshold levels. 
Morphine, for example, has reduced SWS (by 75 %) and 
REM sleep, while increasing N2 sleep, [ 124 ] and in a sepa-

rate study, morphine and methadone increased N2 sleep and 
signifi cantly decreased N3 and N4 sleep ( p   <  0.001) [ 125 ]. 
In contrast, patients with chronic pain from OA showed sig-
nifi cantly lower pain scores from baseline following mor-
phine sulfate as well as increases in TST and SE [ 126 ]. Some 
newer anticonvulsants have been found to have negligible 
impacts on sleep architecture, and some may even improve 
it. For instance, gabapentin and pregabalin were found to 
promote modest increases in SWS without affecting REM 
sleep in healthy adults [ 103 ,  104 ,  127 ,  128 ]. 

 Additional adverse effects must be considered when treat-
ing patients pharmacologically. For example, opioids, par-
ticularly methadone, have been associated with a high rate 
(75 %) of sleep-disordered breathing in patients with chronic 
pain [ 129 ]. Concomitant BZD administration was shown to 
have a signifi cant additive effect on methadone-related cen-
tral sleep apnea. In another study, the prevalence of central 
sleep apnea was found to be 30 % in patients undergoing 
methadone maintenance treatment [ 130 ]. 

 Methadone is not the only opioid associated with alarm-
ing levels of sleep apnea. There appears to be a dose relation-
ship of all opioids to central sleep apnea. A linear relationship 
of opioid dose to central sleep apnea has been reported with 
immediate release and sustained release formulations. Doses 
of 150 mg morphine equivalence have approximately a 70 % 
probability of central sleep apnea [ 101 ]. Hypoxia due to 
hypoventilation has also been observed in patients on chronic 
opioid therapy even without evidence of sleep apnea (Lynn 
Webster, personal communication). 

 Tricyclic antidepressants (TCAs), commonly adminis-
tered for neuropathic pain, concurrently address symptoms of 
insomnia and depression. A meta-analysis of 61 clinical trials 
found that TCAs have demonstrated effectiveness for treat-
ment of diabetic neuralgia and postherpetic neuralgia and to 
some extent for central pain, atypical facial pain, and postop-
erative pain after breast cancer treatments [ 131 ]. Possible 
adverse effects of TCAs include drowsiness, dry mouth, 
blurred vision, constipation, urinary retention, and more seri-
ous heart-related conditions [ 131 ]. Tricyclic antidepressants 
have been linked to increased risk of suicide attempts 
[ 107 ,  108 ] and may reduce seizure thresholds in vulnerable 
individuals [ 132 ]. The newer SNRI formulations (e.g., dulox-
etine, milnacipran, desvenlafaxine) are reported to have much 
fewer side effects and increased tolerability. This is particu-
larly important to elderly patients who tend to be more sensi-
tive to the side effect profi le of many medications. 

 Benzodiazepines (BZDs) are frequently used to treat 
sleep disorders, but their effi cacy for sleep disturbances com-
plicated by pain is unclear, and more research is needed. 
Some studies show improved sleep outcomes, including 
decreased SOL and WASO and increased TST; however, 
many other studies demonstrate either no effect or height-
ened levels of pain compared to controls [ 123 ]. It should be 
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    Table 16.2    Mechanisms, advantages, and disadvantages of the mainstream pharmacological agents and psychological treatments for chronic 
pain patients with concomitant insomnia   

 Treatment  Mechanism  Advantages  Disadvantages 

 Analgesics (e.g., 
NSAIDs, opioids) 

 NSAIDs reduce infl ammation and algesia by 
inhibiting arachidonic acid but have no sedative 
effect. Inhibition of prostaglandin biosynthesis 
is through inhibition of COX-1 and COX-2 
enzymes. COX-1 activation leads to production 
of prostacyclin which is cytoprotective. COX-2 
is induced in infl ammatory cells. The ratio of 
COX-1 to COX-2 determines the likelihood of 
adverse effects. Opioids bind to mu, delta, and 
kappa receptors; effect is to decrease 
presynaptic calcium fl ux, which decreases 
neurotransmitter release. Opioids also increase 
postsynaptic K+ fl ux, resulting in 
hyperpolarization of the neuron, decreasing 
conductance and transmission. The analgesic 
and sedative effects of opioids arise from the 
inhibition of cholinergic, adenosinergic, and 
GABAergic transmission 

 The analgesic effects of NSAIDs 
may reduce nighttime arousal 

 Analgesics may increase awakening 
and alter sleep architecture, 
suppressing SWS and REM sleep 

 The sedative effects of opioids 
hasten sleep onset. 

 Other side effects include nausea, 
vomiting, diarrhea, constipation, skin 
complaints, dry mouth, dizziness, 
headaches, blurred vision, and fl uid 
retention. The more severe 
complications are stomach ulcers and 
kidney/liver failure 
 There is also the risk of addiction with 
prolonged use of opioids [ 102 ] 

 Anticonvulsants 
(e.g., gabapentin, 
pregabalin) 

 Mechanism is not known but appears to involve 
activation of the alpha2-delta protein subunit, 
which decreases Ca+ fl ux and slows 
depolarization of neuronal activity of 
postsynaptic neurons. 

 Demonstrated effi cacy in 
improving pain and functional 
measures, including sleep [ 103 ] 

 Pain relief happens when optimal dose 
is achieved. Optimal doses of these 
drugs vary from individual to 
individual; careful monitoring and 
patient titration are required 

 Increase SWS without 
detrimenting REM sleep [ 104 ] 

 Some patients cannot tolerate these 
drugs well, particularly those who are 
on high doses, causing premature drug 
withdrawals 

 Effective in the treatment of RLS 
and PLMD [ 105 ] 

 Common adverse effects include 
dizziness, peripheral edema, 
somnolence, confusion, headache, 
dry mouth, and constipation 

 Pregabalin is thought to be less 
of a risk for dependence/abuse 
than other classes of medication 
[ 106 ] 

 Tricyclic 
antidepressants 
(e.g., amitriptyline, 
nortriptyline) 

 Inhibit neuronal uptake of norepinephrine and 
serotonin into the presynaptic nerve terminals 
by inhibiting the serotonin and norepinephrine 
transporters at an approximately 1:8 ratio. They 
also block postsynaptic sodium, calcium, and 
potassium channels 

 Some evidence of pain relief  Off-label use only; none of the TCAs 
has been approved by the FDA for 
treatment of DPNP or any type of pain 

 Hasten sleep onset  TCAs alter sleep architecture. 
 Benefi cial for pain patients with 
concomitant mood problems 

 Possible side effects include daytime 
drowsiness, dry mouth, blurred vision, 
constipation, urinary retention, and 
heart conditions 
 TCAs may increase the risk of suicide 
attempt [ 107 ,  108 ] 
 Amitriptyline is a relative 
contraindication for older patients and 
patients with any cardiovascular 
disease [ 109 ] 

 Selective reuptake 
inhibitors (e.g., 
duloxetine, 
venlafaxine, 
milnacipran, 
desvenlafaxine) 

 Prevent serotonin and norepinephrine form 
being reabsorbed into the presynaptic terminals. 
Duloxetine differs from venlafaxine in that it is 
comparatively more noradrenergic. Venlafaxine 
has a 30-fold higher affi nity for serotonin than 
for norepinephrine, while duloxetine has a 
tenfold selectivity for serotonin [ 110 ]. 
Approximate potency ratios (5-HT:NE) are 1:10 
for duloxetine and 1:30 for venlafaxine 

 Lack most of the side effects 
of tricyclic antidepressants and 
monoamine oxidase inhibitors 

 Nausea is the most common side 
effect for most drugs in this class 

 Duloxetine is approved for the 
management of neuropathic pain 
associated with diabetic 
peripheral neuropathy and FM 

 This class of drug is also associated 
with increased blood pressure and 
insomnia [ 110 – 112 ] 
 Cytochrome P450 isoenzymes 
inducers and inhibitors can affect drug 
levels 
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 Treatment  Mechanism  Advantages  Disadvantages 

 Hypnotics (e.g., 
clonazepam, 
zolpidem) 

 Facilitate GABAergic transmission. BZDs and 
other hypnotics (non-BZDs) bind to the gamma 
subunit of the GABA-A receptor, which 
increases chloride ion conductance and 
inhibition of the action potentials 

 Established effi cacy for both 
BZDs and non-BZDs for acute 
and short-term management 

 Potential side effects include daytime 
drowsiness, dizziness, impaired 
memory, concentration, and 
psychomotor performance 

 Fast-acting  There is the risk of tolerance and 
dependence with extended use, and 
rebound insomnia may occur after 
discontinuation [ 113 ] 

 Pain management 
programs 
(multidisciplinary 
programs in 
the US) 

 Treatment delivered by multidisciplinary team. 
Program content varies but generally includes 
psychoeducation on pain, relaxation techniques, 
physical exercises, CT for pain, and behavioral 
pain and stress management strategies; many 
programs also offer sleep hygiene education 

 Moderate treatment effects have 
been achieved for improved 
coping and self-effi cacy 
regarding pain [ 114 ] 

 Treatment effects are generally small 
for reducing pain severity [ 114 ] 

 The group format encourages 
social support and facilitates 
behavioral change [ 115 ] 

 Focus of treatment is largely on 
rehabilitation. Not enough individual 
therapy time for complex cases that 
present with other comorbid anxiety, 
mood, and sleep problems 
 Limited coverage on sleep; only 
minimal improvements on sleep are 
detected in graduates of PMPs [ 116 ] 
 Remission rates in a range of pain and 
functional outcome measures are 
between 18 and 33 %, with 1–2 % of 
the patients reliably deteriorate during 
the period of treatment [ 117 ] 

 CBT for insomnia  Treatment delivered both individually or in 
groups by trained psychologists or behavioral 
sleep medicine specialists. Content varies but 
generally include psychoeducation on sleep, 
sleep hygiene, relaxation training, CT for sleep, 
sleep restriction, stimulus control, paradoxical 
intention, biofeedback, and imagery training 

 Highly effi cacious and cost- 
effective; recommended for 
chronic insomnia [ 118 ] 

 Improved sleep does not necessarily 
bring about a reduction in pain 
[ 119 – 121 ] 

 Durable treatment has been 
achieved in core sleep parameters 
when CBT-I is directly applied to 
treat pain-related insomnia 
[ 119 ,  120 ] 

 Remission rates in individuals with 
pain-related insomnia are between 
16 and 57 % [ 119 – 121 ] 
 Further refi nement is required to 
address sleep-interfering processes 
specifi c to chronic pain patients [ 48 ] 
 The initial stage of CBT-I involves 
cutting down time resting in bed and 
the introduction of mild sleep 
deprivation. This may aggravate pain/
discomfort for some individuals 
 The use of sleep restriction therapy 
involves getting out of bed and going 
to another room when woken from 
sleep. This may be diffi cult for 
patients who have restricted mobility 

   NSAIDs  nonsteroidal anti-infl ammatory drugs,  COX  cyclooxygenase enzyme,  K+  potassium cation,  GABA  gamma aminobutyric acid,  SWS  
slow wave sleep,  REM  rapid eye movement,  Ca+  calcium cation,  RLS  restless leg syndrome,  PLMD  periodic limb movement disorder,  TCAs  
tricyclic antidepressants,  FDA  food and drug administration,  DPNP  diabetic peripheral neuropathic pain,  BZDs  benzodiazepines,  CT  cognitive 
therapy,  PMPs  pain management programs,  CBT-I  cognitive behavioral therapy for insomnia  

noted that prolonged use of BZDs has been associated with 
increased risk of hip fractures in the elderly [ 133 ], although 
some research shows that prior risk factors such as depres-
sion and antidepressant use often precede a new BZD pre-
scription in older adults [ 134 ]. It appears that newer BZDs 
and the non-BZDs may offer enhanced safety and greater 
effi cacy as related to sleep outcomes, but data are limited 
with relation to pain management [ 123 ,  135 ].  

    Nonpharmacological Treatment 
 Although pharmacological management of insomnia is com-
monly used as the fi rst-line treatment for pain-related sleep 
disturbance, clinical experience tells us that many patients 
prefer not to have another tablet for sleep, not only because 
of the adverse effects mentioned above but also for fears 
of potential drug interaction, tolerance, and dependence. 
While pharmacotherapy can have a favorable risk-benefi t 
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profi le in many individuals, evidence in support of its effi -
cacy and safety beyond 6–12 months is currently thin [ 113 ]. 
Long- term hypnotic medication is usually not indicated for 
the type of insomnia experienced by chronic pain patients, 
which often is as chronic as the pain itself and requires a dif-
ferent approach of management. 

 While most cases of insomnia in chronic pain were pre-
cipitated by the onset of pain, the relative importance of pain 
as a maintaining factor decreases as the insomnia persists. 
Factors perpetuating the insomnia proliferate as the patient 
develops compensatory strategies to cope with the pain (e.g., 
resting in pain, inactivity, ruminating about the pain) and the 
sleep loss (e.g., extending bedtime, daytime naps, drinking 
large amounts of tea and coffee to stay alert during the day). 
Similar to what is happening in primary insomnia, these per-
petuating factors tend to be cognitive behavioral in nature 
and are often amenable to psychological treatments grounded 
on the cognitive behavioral principles. Multidisciplinary 
pain programs, which are sometimes called pain manage-
ment programs (PMP), and cognitive behavioral therapy for 
primary insomnia (CBT-I) are obvious alternatives to phar-
macological treatments. These two forms of treatment will 
be reviewed in this section with a particular focus on their 
effectiveness for pain-related insomnia. 

  Pain management programs  ( PMPs ) – frequently referred to 
as multidisciplinary pain programs in the United States – are 
usually delivered to groups of patients and cover three main 
areas. Patients are taught about the physiology, psychology, 
and function of pain and shown how to utilize relaxation 
techniques and coping skills. Components of PMPs typically 
have a strong behavioral focus, encouraging patients to get 
back in action, pace their activities, set goals, and direct their 
activities towards achieving those goals. Some PMPs also 
include cognitive treatment components that focus on 
identifying and challenging negative thoughts and beliefs 
about pain and on managing the psychological effects of 
pain and stress. Although sleep is often discussed in the form 
of sleep hygiene education in many standard PMPs, it is not 
normally included as an outcome measure in treatment 
studies [ 136 ]. There are, however, some notable exceptions 
that have investigated the effect of PMPs on sleep. 

 A randomized, controlled trial (RCT) conducted by 
Redondo et al. [ 137 ] compared cognitive behavioral therapy 
(CBT) versus a physical exercise program in 40 women with 
FM. The CBT comprised eight sessions, each 2.5 h long and 
1 week apart, providing information about FM, teaching 
behavioral techniques for pain management, and advising on 
sleep and resting. Despite success in improving patients’ 
ability to cope with pain and their daily functioning, sleep 
did not improve when rated posttreatment or at the 6-month 
and 1-year follow-up. Similarly, there was no signifi cant 
improvement in sleep in patients assigned to the physical 
exercise program. 

 Gustavsson and von Koch [ 138 ] led an RCT comparing a 
group program of pain and stress management against indi-
vidual physiotherapy in 37 patients seeking treatment for 
chronic neck pain. The pain and stress management program 
involved 7 weekly sessions, each lasting 1.5 h, which taught 
anatomy, etiology, and physiology concerning neck pain and 
developing strategies for managing pain and stress, including 
applied relaxation training. It should be noted that relaxation 
training is also commonly incorporated in CBT-I; although 
not specifi cally instructed to do so, participants in Gustavsson 
and von Koch’s study could have used the relaxation tech-
niques to reduce sleep-interfering somatic and cognitive ten-
sion at night. However, those who completed the treatment 
( n   =  29; 78 %) reported no signifi cant improvement in their 
sleep after completing the treatment or at the 20-week fol-
low- up [ 138 ]. 

 Becker et al. [ 139 ] randomly assigned 189 patients seek-
ing treatment for chronic pain to one of three groups: treat-
ment at a multidisciplinary pain center, treatment from a 
general practitioner (GP), or a 6-month wait-list group. After 
6 months, those patients treated by the multidisciplinary pain 
team reported a small improvement in their sleep as well as 
reduced pain intensity and improved psychological well- 
being. However, the clinical signifi cance of the improvement 
in sleep was not discussed. 

 Ashworth et al. [ 116 ] investigated the within-group effect 
of a PMP on unhelpful sleep beliefs as well as sleep quality in 
42 chronic pain patients. The PMP was delivered in a group 
format and consisted of 12 weekly sessions. The Pittsburgh 
Sleep Quality Index (PSQI) [ 89 ] and the Dysfunctional 
Beliefs and Attitudes about Sleep Questionnaire (DBAS) [ 93 , 
 94 ] were administered to evaluate improvements in sleep. No 
improvements were reported for self-reported TST, estimated 
SE, or dysfunctional beliefs about sleep. However, patients 
did report shorter SOL and improved satisfaction with sleep 
quality, and reduced use of medication and daytime dysfunc-
tion. There was no control group in this study, and thus the 
reported benefi ts in sleep might have been infl ated. 

 Although these studies can be commended for including 
sleep as an outcome measure, they (with the exception of 
Ashworth et al. [ 116 ]) mostly relied upon single-item ratings 
of sleep, and none used more detailed sleep diaries or objec-
tive measures of sleep, which are more reliable measures of 
sleep improvement and are commonplace in sleep research. 
Based on the fi ndings reported above, it appears that only 
minimal improvements can be obtained in sleep when the 
focus of the treatment is on better managing pain. One pos-
sible explanation for this is that the insomnia experienced by 
these pain patients, though triggered by pain, is predomi-
nantly perpetuated by factors that are not addressed by indi-
vidual pain clinicians or multidisciplinary programs. 

 With the growing understanding of pain-related insomnia 
as a problem in its own right, colleagues in the fi eld have pro-
gressed to use CBT-I to specifi cally address sleep problems in 
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chronic pain. CBT-I involves teaching patients about the sci-
ence of sleep and the factors that affect it, collaborating with 
the patient to improve sleep effi ciency using strategies such as 
sleep restriction (reducing time spent in bed to increase physi-
ological sleep pressure) and stimulus control (reestablishing 
the association between the bed/bedroom and sleep). Cognitive 
elements of the therapy address sleep- specifi c worries and 
beliefs, especially those that instigate sleep-related anxiety 
(e.g., “if I can’t sleep I won’t be able to function tomorrow”), 
and safety-seeking behaviors (e.g., spending excessive time in 
bed and napping during the day to make up sleep) that further 
aggravate the sleep problem. 

 There is an emerging body of research investigating the 
effectiveness of  CBT-I for treating pain-related insomnia , 
and four RCTs have been published during the past decade 
involving patients with chronic nonmalignant pain. 

 Currie et al. [ 119 ] conducted the fi rst RCT to examine the 
effectiveness of CBT-I to treat pain-related insomnia. Sixty 
patients with chronic musculoskeletal pain were randomly 
allocated to either CBT-I ( n   =  32) or wait-list control. The 
CBT-I consisted of 7 weekly 2-h sessions delivered in a group 
format by six psychology doctorial students/interns with pre-
vious training in CBT interventions. The content of the treat-
ment included psychoeducation about sleep and good sleep 
hygiene, relaxation training, cognitive therapy, sleep restric-
tion therapy, and stimulus control. Sleep, pain, and mood were 
assessed at baseline, posttreatment, and after 3 months using 
2-week sleep diaries, actigraphy, PSQI [ 89 ], Multidimensional 
Pain Inventory Pain Severity Scale (MPI-PS) [ 140 ], and Beck 
Depression Inventory (BDI) [ 141 ], respectively. Participants 
receiving CBT-I reported signifi cantly improved SOL, WASO, 
and SE as measured by the sleep diaries and greater sleep 
quality measured by the PSQI posttreatment compared to the 
control group. Within- group analysis also indicated a signifi -
cant reduction in movement monitored by actigraphy post-
treatment compared to the baseline assessment. These 
improvements were maintained 3 months posttreatment with 
16 % of patients achieving improvements that were clinically 
as well as statistically signifi cant (SOL and WASO <30 min, 
SE  >  85 %, and PSQI  <  6). CBT-I, however, had no signifi -
cant impact upon pain severity or mood. 

 Edinger et al. [ 120 ] compared CBT-I ( n   =  18) with basic 
sleep hygiene education ( n   =  18) and usual care ( n   =  11) for 
treating patients with FM. The CBT-I was delivered by expe-
rienced clinical psychologists to patients following an indi-
vidual format in 6 weekly sessions, the duration of which 
varied between 15 min and 1 h. The CBT-I consisted of psy-
choeducation about sleep, sleep restriction therapy, and stim-
ulus control. Sleep was assessed using sleep diaries, 
actigraphy, and Insomnia Symptom Questionnaire (ISQ) 
[ 142 ]. Pain was assessed using the McGill Pain Questionnaire 
(MPQ) [ 143 ] and the Brief Pain Inventory (BPI) [ 144 ] while 
mood was assessed using the Profi le of Mood States (POMS) 

[ 145 ] and the mental health composite score of the Medical 
Outcomes Survey 36-Item Short-Form Health Survey (SF- 
36) [ 146 ]. Posttreatment patients who received CBT-I 
reported shorter SOL, longer TST and SE, shorter SOL 
recorded by actigraphy, and lower ratings on the ISQ (indi-
cating improved sleep) compared to patients receiving usual 
care, and these differences remained at 6-month follow-up. 
These improvements in sleep were considered by Edinger 
et al. [ 120 ] to be clinically signifi cant for 57 % of the CBT-I 
group (TST  ≥  6.5 h, TWT  <  60 min, and SE  ≥  85 %, 
which is consistent with that defi ned in the CBT-I literature). 
Signifi cant improvements were also observed in mood but 
not in pain. 

 Jungquist et al. [ 121 ] evaluated the impact of CBT-I on 
sleep disturbance and pain severity and pain interference. 
Nineteen patients with chronic neck or back pain individu-
ally received 8 weekly sessions of CBT-I from a CBT-trained 
nurse. The sessions lasted between 30 and 60 min and 
included sleep hygiene education, cognitive therapy, stimu-
lus control, and sleep restriction. Sleep was measured using 
sleep diaries and the Insommia Severity Index (ISI) [ 88 ]; 
pain was assessed using the MPI-PS, [ 140 ] the Pain Disability 
Index (PDI) [ 147 ], and a daily pain rating; mood was mea-
sured using the BDI [ 141 ]. Posttreatment patients reported 
signifi cant improvements compared with controls in their 
self-reported SOL, WASO, SE, and overall ISI score. These 
improvements reached clinical signifi cance for 42 % of the 
group according to the criteria (SOL and WASO  <  15 min) 
of Jungquist and colleagues [ 121 ]. However, the improve-
ments in sleep did not translate to signifi cant improvements 
in pain and mood. 

 Vitello et al. [ 148 ] evaluated the effi cacy of CBT-I on 
sleep disturbance and pain in 23 older adults with OA. The 
study follows their parent RCT [ 149 ], which compared 
CBT-I with an attention control condition in older adults 
with insomnia comorbid with a variety of chronic illnesses 
and found signifi cant group differences posttreatment for 
sleep (CBT-I showed greater improvements) but not pain, as 
measured with MPQ [ 143 ]. This is a secondary analysis 
focusing on the within-group effect in a subgroup of OA 
patients to examine the durability of sleep improvements and 
to gauge the extent to which improved sleep can reduce pain. 

 The CBT-I consisted of 8 weekly sessions delivered in a 
group format by two clinical psychologists, each session 
lasting 2 h. The sessions involved teaching good sleep 
hygiene practice, relaxation training, cognitive therapy, stim-
ulus control, and sleep restriction. Outcome measures 
included 2-week sleep diaries, short-form MPQ [ 143 ], and 
bodily pain subscale of the SF-36 [ 146 ], which were taken at 
baseline, posttreatment, and 1-year posttreatment. Patients 
who received CBT-I reported improved SOL (effect 
size  =  0.55), WASO (effect size  =  0.72), and increased SE 
(effect size  =  0.88) posttreatment compared to baseline. 
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At 1-year follow-up, all improvements in sleep were main-
tained, and TST had also increased signifi cantly (effect 
size  =  0.46). Although the focus of the study was to examine 
the effi cacy of CBT-I for reducing pain, only a small improve-
ment was reported on the SF-36 measure (effect size  =  0.31) 
and was not confi rmed when measured with the 
SF-MPQ. Further, the gain on the SF-36 was not maintained 
when assessed 1-year posttreatment. 

 It appears that CBT-I originally developed for the treat-
ment of primary insomnia can be successfully applied to 
treat pain-related insomnia. The pre-posttreatment effects for 
sleep are encouraging, ranging from 0.55 to 2.15 for SOL, 
0.72–1.45 for WASO, 0.21–0.99 for TST, 0.88–2.01 for SE, 
and 0.76–3.25 for SQ [ 119 – 121 ,  148 ]. In terms of clinical 
signifi cance, between 16 and 57 % of the patients achieved 
remission at posttreatment, and it appears that those treat-
ments that adopted the individual format produced a higher 
remission rate than those that adopted the group format. 

 The knowledge that sleep deprivation/fragmentation 
increases pain perception has raised the hope that improve-
ments in sleep could result in a signifi cant improvement in 
pain. Unfortunately, the reciprocal relationship between 
sleep and pain is not as apparent in the therapeutic context as 
in the experimental setting. The results from the above- 
reviewed RCTs indicate that sleep improvement does not 
necessarily bring about a therapeutic effect on mood and 
pain [ 119 – 121 ]. The only RCT where an improvement in 
pain was observed reported inconsistent results from the 
SF-36 pain items and the SF-MPQ, and the result was 
obtained from a secondary analysis that specifi cally looked 
at the within-group change that will provide larger effect 
sizes than between-group comparisons [ 150 ]. Although it is 
encouraging to know that CBT-I, if well designed and exe-
cuted, could have some positive impact on a patient’s pain 
complaint, CBT-I per se is not suffi cient to provide meaning-
ful pain relief for patients suffering from chronic pain. 

 Taken together, PMPs incorporating just the sleep hygiene 
component of CBT-I typically do not produce any major ben-
efi t to pain patient’s sleep. Although CBT-I directly applied to 
treat insomnia is effi cacious in alleviating sleep disturbance, 
its therapeutic effect is not strong enough to prompt a discern-
able reduction in pain intensity or pain- related interference. 
The respective limitations of PMPs and CBT-I have led us to 
think that a hybrid form of psychological treatment that com-
bines the most potent treatment components of PMPs and 
CBT-I to simultaneously address sleep and pain may be able 
to produce better outcomes. Given the intractable nature of 
chronic pain and the demonstrated inconsistent relationship 
between sleep and pain, the focus of such treatment should 
not be on using sleep to achieve pain reduction. Instead, we 
think that using better sleep as a means to improve the 
patient’s daytime functioning, activity level, and overall qual-
ity of life may be more a meaningful goal.    

    Future Directions 

 We have only just begun to understand more about the impact 
of acute and chronic pain on sleep and the reverse impact of 
sleep disturbance on pain perception and tolerance. There are 
still many basic and clinically relevant questions to be 
answered. More effort will be required to delineate the mech-
anisms through which sleep and pain interact, both at the 
physiological and psychological levels. We know from exper-
imental studies that the presentation of painful stimuli could 
have an arousal effect on healthy volunteers. However, scant 
evidence suggests that an increase in pain has the same effects 
on individuals who have already been experiencing pain for 
some time. As such, it would be important for future research 
to further examine these pain-sleep interaction pathways 
using clinical pain patient samples. In characterizing the 
impact of sleep disturbances on pain responses, recent addi-
tions to the literature indicate that the suppression of SWS 
and REM sleep may have differential effects on pain percep-
tion and that it may be sleep disruption, rather than sleep 
deprivation, that is contributing to the increased pain com-
plaints. Developing an experimental model of sleep fragmen-
tation that closely approximates the intermittent sleep pattern 
seen in patients with acute or chronic pain may allow future 
research to better study the impact of sleep disruption in dif-
ferent contexts. And of course, more research is required to 
understand the elevated rates of several sleep disorders (e.g., 
RSL, PLMS, OSA) in subgroups of pain patients. 

 Currently, there are a number of methods available to 
manage sleep disturbances concomitant to chronic pain. 
Each has its own advantages and disadvantages, and clini-
cians need to weigh the risks and benefi ts of each approach 
when planning treatment for their patients. Although both 
pharmacotherapy and nonpharmacotherapy have demon-
strated effi cacy in reducing insomnia symptoms, neither has 
consistently demonstrated that improved sleep is associated 
with a signifi cant reduction in pain. Perhaps, the relationship 
between sleep and pain is not completely reciprocal in a ther-
apeutic context. Most RCTs investigating the effect of CBT-I 
on sleep and pain complaints only had a short follow-up 
duration. Future RCTs with longer follow-up periods should 
provide an answer if time is what is needed for the effect of 
improved sleep on pain to be seen. Also, it is unclear what 
neuromechanisms underpin the transition from acute to per-
sistent insomnia in chronic pain. It would be interesting to 
see whether the application of CBT-I could reverse some of 
these biological changes after treatment. Well-designed, lon-
gitudinal imaging studies may shed new light on the neuro-
plasticity of the brain. 

 Hybrid treatment that incorporates the most potent com-
ponents of existing pain and sleep treatments to simultane-
ously address pain and insomnia may be the way forward if 
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the therapy goal is to achieve signifi cant improvement in 
both pain and sleep domains. Hybrid treatment could be an 
integration of psychological treatments of different focus 
(e.g., PMPs  +  CBT-I) or a combination of both pharmaco-
logical and nonpharmacological treatments (e.g., pregabalin 
plus CBT-I). More research will be needed to inform the 
design, structure, format, sequence, and duration of such 
treatment.  

    Summary and Conclusion 

 Chronic pain and insomnia are two of the most common 
forms of health problems in today’s society. Each of them is 
a debilitating health condition in its own right. When both 
are presented in the same patient, pain and sleep interact to 
produce a condition that is even more  challenging for the 
patient to self-manage and for health-care professionals to 
treat. Existing evidence indicates that the standard unidimen-
sional approach of treatment is insuffi cient. Research and 
clinical efforts are now focusing on better understanding the 
pain-sleep interaction and developing more effective strate-
gies to deal with both pain and insomnia symptoms simulta-
neously. A more integrative treatment approach with diverse 
clinical targets is likely to be the model of effective pain 
management in the future.     
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            Introduction 

 Managing a loved one’s pain is one of the most diffi cult and 
anxiety-provoking responsibilities facing caregivers. Pain 
management by caregivers requires information, skills, sup-
port, and compassion. Too often, caregivers fi nd that they are 
overwhelmed by this formidable responsibility and unsure of 
where to turn for help. 

 In my own case, my late daughter Katherine Hallisy was 
diagnosed at 5 months of age with bilateral retinoblastoma 
and faced fi ve recurrences of her cancer before her death 
in February 2000 at the age of ten. Kate’s cancer was 
 aggressive and accompanied by episodes of chronic pain. 
An above-the-knee amputation led to both physical and 
unrelenting “phantom” pain. Radiation years earlier to Kate’s 
right orbital area eventually led to a non-operable tumor in 
her skull and proved to be one of our most formidable pain 
management challenges. I learned that while each pain expe-
rience is personal and subjective, in many ways, it is shared 
by the entire family and each caregiver.  

    Pain and Patients 

 The fear of pain is a major concern for cancer patients [ 1 ] 
and for any individual facing a serious or prolonged illness. 
It is not just the physical burdens of pain that are problem-
atic. The nonphysical manifestations of pain including anxi-
ety, personality changes, feelings of helplessness, a sense of 
frustration, sudden anger, and guilt can be devastating for the 
patient’s sense of well-being and for their relationships with 
those around them. 

 Patients and their advocates and caregivers are given 
numerous details about a diagnosis and proposed treatment 
plan, but may receive little information early on about the 
“pain control plan.” Those facing serious illness and their 
caregivers need to feel confi dent that they have been given 
enough information to assess pain levels, training in how to 
competently manage pain, and assurances that they will have 
access to the best resources and pain specialists. Those who 
are taught to view pain as a normal and often inevitable pro-
cess will not be blindsided and unprepared if pain becomes a 
challenging issue. I have had many caregivers express their 
deep-rooted fear that the patient will experience pain that 
becomes impossible to control and patients often fear 
 untreatable pain more than death itself. These feelings may 
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   Key Points 

•     Witnessing a loved one in pain is a signifi cant source 
of fear and anxiety for caregivers, even if they seem to 
be coping well.  

•   Caregivers are often expected to assume  complicated 
medical duties without proper training or emotional 
support.  

•   There are many reputable sources of information and 
support for patients and caregivers, and they need to be 
made aware of appropriate networks.  

•   The siblings of an ill child may have an especially dif-
fi cult time adjusting to the changes in their lives, and 
their unique situation needs to be acknowledged and 
addressed.  

•   Caregivers often experience extreme exhaustion and 
feelings of isolation, and their own interpersonal rela-
tionships may suffer – including their relationship with 
the patient.  

•   Many caregivers experience a signifi cant loss of con-
trol when the patient enters the hospital, and their 
knowledge and expertise may not be recognized or 
utilized.    
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be impossible to avoid, but addressing them openly and early 
in the course of treatment may alleviate a great deal of anxi-
ety for both patients and caregivers.  

    Pain and Caregivers 

 Pain is ever changing, diffi cult to manage, and physically 
and mentally debilitating for both patients and their caregiv-
ers. Acting as a caregiver for a patient with severe or chronic 
pain is one of the most stressful and demanding roles a per-
son can accept. Research studies confi rm that caregivers of 
cancer patients who are in pain have signifi cantly higher lev-
els of depression and anxiety [ 2 ]. Aside from the obvious and 
understandable levels of fear, being a caregiver thrusts peo-
ple into physically demanding roles that they are often not 
trained for or emotionally prepared to handle. 

 Caregivers are often asked to assume intricate medical 
duties such as assessing pain levels accurately, administering 
and monitoring powerful medications, and communicating 
with teams of highly trained medical personnel including 
oncologists, pharmacists, and nurse practitioners. In my per-
sonal situation, I was given a brief tutorial on drawing blood 
from Kate’s central line, fl ushing the line with heparin, and 
changing the dressing around the central line, and then I was 
expected to assume these duties at home on my own. I was 
also responsible for watching for signs of infection and blood 
clots. Even as a health-care professional, I was overwhelmed 
and fearful that I would make a critical mistake that could 
jeopardize my daughter’s health. 

 Managing my daughter’s central line often meant that I 
was the one causing her physical and emotional pain. We 
both knew that the line went directly into a vessel near her 
heart, and we felt the stress associated with changing the 
dressing or tugging on the skin. It was impossible to have a 
dressing change that was painless and that did not cause 
moments of intense stress. It is even more diffi cult to deal 
with the patient’s pain when it is your actions that are causing 
the distress. No matter how many times you tell yourself that 
you are only doing what must be done, this is a predicament 
that caregivers are not prepared for and often face alone. 

 Caregivers may not fully comprehend the true scope of 
their responsibilities, especially when they lead to emotional 
dilemmas. Health-care professionals need to provide care-
givers specifi c information about the requirements of their 
duties, but they must also prepare people for the many psy-
chological components that are a part of tending to the ill.  

    Seeking Information and Support 

 When my daughter was diagnosed with cancer in 1989, there 
were few resources available to fi nd current information about 
retinoblastoma. I was not familiar with the Internet or medical 

information search companies, so I went to our local medical 
school bookstore and looked at pediatric textbooks that con-
tained data and statistics that were outdated and frightening. 

 Fortunately, patients and their advocates now have access 
to cutting-edge resources for facts and support when facing 
illness. There are an ever-growing number of people who are 
willing to take the time and expend the effort to learn about 
their symptoms, diagnosis, tests, and medications. There are 
some physicians who discourage their patients from doing 
their own research and admonish them to “stay off the 
Internet.” Once a patient shows any interest in seeking their 
own facts, it would be helpful for professionals to be sup-
portive of these efforts and to guide people to reputable 
sources of information. 

 The government offers many sites appropriate for the 
public, including Healthfi nder.gov, MedlinePlus, Agency for 
Healthcare Research and Quality (AHRQ), and the Centers 
for Disease Control and Prevention (CDC). Patients can be 
advised to look for web sites that contain the HONcode 
which guarantees that the site abides by standards for reli-
able health information. 

 Another excellent resource is Planetree Health Resource 
Centers for information and support. Planetree offers “health 
links” which is a list of the best sites for health information, 
and some Planetree centers will conduct a literature search 
and assemble an information packet on a specifi c illness for 
a reasonable fee. This is a good resource for people who do 
not want to spend time doing research or who aren’t savvy 
with computers. Some Planetree centers offer lecture series 
and links to online support groups as well.  

    Choosing a Doctor/Changing Doctors 

 What I look for in a physician has evolved over the last two 
decades. When Kate was fi rst diagnosed, her pediatrician 
gave us a referral to an oncologist, which we accepted with-
out question. I didn’t know how to research his background, 
to ask for any other referrals or second opinions, or to set up 
a brief meeting to see if he seemed to be a “good fi t” for our 
daughter and our family. I have learned over the years that 
thought and research is needed before  establishing  relationship 
with a physician. Extra care should go into choosing a doctor 
with whom patients are likely to have a long-term relation-
ship such as internists, oncologists, or pain specialists. 

 I have now set the bar high, and my requirements for a 
good doctor-patient relationship must include excellent com-
munication and access, a sense of warmth and compassion, 
absolute truth and transparency, and a feeling of trust. If any 
of these are lacking, I know I need to make a change. We had 
the experience of realizing that we needed to leave the care of 
Kate’s oncologist after 8 years of working together, so I have 
lived through the thought process and the emotional aspects 
of changing doctors during a complicated treatment plan. 
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 In 1998, we came to the unexpected and immediate con-
clusion that we needed to fi nd a new oncologist for Kate. 
Kate had a bad reaction to one of her three chemotherapy 
drugs, and the decision was made by all to discontinue the 
medication. We hoped to continue her regimen with the 
remaining two drugs, knowing that it was less than ideal. 
Even though all the tests had shown no cancer anywhere in 
Kate’s body at the time, the tumor board and our oncologist 
decided to invoke a “futile care” policy and stop all chemo-
therapy. Our oncologist called me at the end of my work day 
with no advance warning to inform me that the hospital 
would be stopping treatment because the cancer “will 
undoubtedly come back.” I was supposed to be comforted by 
his comment “Don’t worry – we will be sure you have lots of 
pain medicine.” I was alone, stunned, and panic stricken, and 
I had to drive home and break the news to my husband. I had 
never felt so abandoned by a physician or another human 
being in my life. 

 There had been times along the way that we weren’t 
happy with this doctor’s level of communication or his 
demeanor, but we made the mistake of brushing these intui-
tive feelings aside. Now in my work as a patient advocate, I 
routinely advise people to heed these internal warning sig-
nals and to search for a provider who includes them in 
thought processes, rationales, and the decision-making pro-
cess. Patients may come to their physicians with misgivings 
about a specialist or other provider, and I suggest that doctors 
listen carefully to the patient’s concerns and encourage them 
to fi nd a new practitioner if they are unhappy in any way.  

    Pain and Family Caregivers, Including Siblings 

 Many patients suffering from illness and chronic pain are cared 
for at home by relatives. While family members may seem like 
the logical choice to be caregivers, they often face unique chal-
lenges and stresses. The services of outside caregivers may be 
a fi nancial burden, and families often want their loved ones to 
be cared for in their own familiar home environment. 

 Children caring for parents have their own families, careers, 
and other responsibilities in addition to the many hours spent 
providing care for loved ones. Vacations, hobbies, relation-
ships, and travel plans may all have to be altered or abandoned 
to make time for the patient. Many caregivers are elderly 
spouses who may have their own health issues and physical 
limitations. Many family members are so emotionally involved 
in the situation that it can become diffi cult to notice subtle 
changes in the patient’s condition. Certainly, fatigue and 
worry can impair a family member’s ability to assess pain 
 levels and to deliver quality care on a consistent basis. 

 Other family members are impacted by the experiences of 
the caregiver, including spouses, friends, coworkers, and sib-
lings who may all notice a decline in the caregiver’s attitude, 
health, and demeanor. Children of caregivers may be adversely 

affected by the stressful situation their parent is facing, and 
siblings of an ill child may have an especially diffi cult time 
adjusting to the changes and the disruption in their household. 

 I have had the unfortunate and life-altering experience of 
being a sibling of a critically ill child and the parent of a 
daughter facing a life-threatening illness. I watched my par-
ents become consumed with making complex medical treat-
ment decisions when my late sister was diagnosed with a 
congenital cardiac defect that necessitated a complicated 
open heart surgery. At 7 years old, I desperately wanted to 
understand what was happening and I sensed that the prob-
lem with her heart posed a risk to her life. When I asked my 
mother point-blank if my sister could die, she broke down in 
tears and couldn’t form an answer. I wanted to know the truth 
about the situation, but I immediately knew that I had asked 
the wrong question. 

 Siblings see their lives change overnight, and they may 
feel that they are losing touch with their parents both physi-
cally and emotionally. Siblings need and want to know the 
truth, but they want to ease their parent’s burden even more, 
so they internalize their fears and their questions remain 
unanswered. Siblings often tell me that they felt removed 
from their sibling’s illness and that they had to fi nd their own 
ways of dealing with the stress of seeing their brother or sis-
ter in pain. Ten years after their sister’s death, my own two 
sons react very differently to the memory of Kate’s experi-
ence with cancer. My younger son who was six at the time 
remembers more of Kate’s exuberant personality and the fun 
things they did together like playing games on her bed. My 
older son who was twelve at the time says he “prefers not to 
think about” the doctors, hospitals, and the episodes of 
extreme pain he witnessed. His sister’s illness and the result-
ing consequences still make him angry and frustrated. He 
was just old enough to have the memory of the suffering 
leave a permanent imprint on his psyche. Editor’s note: I 
would highly recommend eye movement desensitization and 
reprocessing (EMDR) for the caregiver’s older son, even this 
far removed in time. This process clears out long-term poten-
tiation in the brain and is the most potent and very fast treat-
ment for PTSD symptoms. It is a good tool, but also requires 
a good therapist to do it successfully. There is an EMDR 
Guild which lists all certifi ed practitioners in her area. 

 My sons did not assume medical duties, but they minis-
tered to their sister by being her legs when she was healing 
from her amputation, watching movies and playing games at 
her bedside and sharing stories about school and friends to 
keep her updated on the outside world. Brothers and sisters 
often play important roles in the life of their sibling, but may 
do so with the great burden of mystery and worry. Parents 
naturally want to protect their other children from the hard-
ships of illness which is why it is important for professionals 
to be prepared to offer guidance or referrals long before 
 siblings have sequestered their emotions or are struggling to 
cope with a new and stressful family dynamic.  
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    Challenges to Caregivers’ Relationships 

 The stresses to interpersonal relationships often begin so 
subtly that it can be diffi cult to realize that they are happen-
ing. Friendships, marriages, parental roles, and coworker 
relationships can all suffer when a person takes on caregiv-
ing responsibilities. Being a care provider often demands 
every free moment and can leave people with little or no time 
for maintaining or sustaining relationships. 

 The stress-fi lled environment of pain control duties can 
make a person short-tempered, lonely, and defensive. It 
becomes too easy for the caregiver to feel isolated and over-
whelmed and to think that “no one understands” [ 3 ]. 
Caregivers often stop allocating time for themselves and 
their relationships and may even come to view them as 
unnecessary intrusions into their duties. Again, medical pro-
fessionals can caution people about this phenomenon right 
from the beginning and encourage people to nourish their 
personal relationships. The reality is that small steps may be 
in order and caregivers may need to choose one or two peo-
ple that they will work at staying in contact with. Caregivers 
can also ask a few people to commit to reaching out and 
making regular contact with them, which takes the responsi-
bility off their shoulders. 

 Caregivers need to realize that they will experience an ever-
changing range of emotions and communicate to their loved 
ones that they should expect a wide variance in their demeanor. 
Conversations with friends or relatives can run the gamut from 
stoic and forced to prolonged venting sessions about the chal-
lenges facing the caregiver. Naturally, some friends will fi nd 
these conversations diffi cult, and they will struggle to fi nd the 
right words of support. In time, the calls and visits may dwin-
dle. Professionals can encourage  caregivers to be open and 
honest about their feelings and to tell people right up front that 
they are having a bad day or that they just need someone to 
listen when they want to talk about their problems. Some 
friends and family will be better at certain roles than others, so 
caregivers should try to establish a small group of “go-to” 
people who can help them through these ups and downs. 

 It’s important for caregivers to be reminded to take the 
time to nurture their relationship with the patient. Caregivers 
who are feeling isolated and exhausted will not be able to 
hide these emotions from the patient, who will share in the 
deleterious effects on their relationship and worry that they 
are pushing their loved one to the breaking point. It is impor-
tant for caregivers to remember what their relationship with 
the patient was like before illness intervened and to try to 
have moments every day when they set their role as a care-
giver aside and interact with the patient as simply a friend, 
spouse, or child. 

 Professionals should have current information available 
for caregivers about new social networking and communica-

tion models such as CarePages.com, CaringBridge.org, or 
LotsaHelpingHands.com. Caregivers and patients can pro-
vide online updates for friends and family to stay informed 
about the patient’s condition and about any ways that they 
may be able to contribute and assist. These sites have the 
capability to set up meal delivery schedules, blogs, photos, 
message boards, and monetary donations. These sites are 
powerful tools for caregivers to stay connected to their sup-
porters and to feel like they are keeping people updated with-
out taking precious time away from the patient. 

 Caregivers must be told up front that they need to work at 
becoming accustomed to asking for help from those around 
them and that a strong and capable caregiver recognizes that 
they will occasionally need assistance. We must update the 
defi nition of a good caregiver from someone who takes on a 
superhuman role all on their own to someone who is strong 
enough to realize that they cannot possibly be 100% every 
hour of every day.  

    Caring for the Caregiver 

 Just as each illness has a unique progression and path, each 
caregiver faces challenges that can be diffi cult and life- 
altering. Caregivers may routinely face ongoing stress, sleep 
deprivation, lack of exercise, compromised nutrition, and 
insomnia. On a much more serious level, caregivers may 
struggle with debilitating depression, alcohol or substance 
abuse, impaired job performance, fears about fi nancial issues, 
a sense of isolation, and posttraumatic stress disorder. 

 Caregivers may comprehend that they have to take care of 
themselves, but making this a reality can feel next to impos-
sible. We were told that many marriages do not survive the 
serious illness of a child. Apparently, even our marriage was 
hanging in a life-or-death balance, which was another con-
cern to add to our ever-growing list. While I appreciated the 
admonishment to take care of my marriage (and still value it 
to this day), I would like to see caregivers receive specifi c 
ideas for keeping their relationships on the right track. 
Simple suggestions such as taking 15 min each day to talk or 
simply be alone together, keeping a notebook or journal to 
share thoughts, sending text messages, or choosing an upbeat 
song as your inspiration and listening to it together can make 
a big difference. I would like to see providers consult with 
therapists to compile lists of small steps to maintain friend-
ships and marriages to distribute to caregivers and then fol-
low up at visits to see if they are taking time away from their 
duties to care for themselves. 

 Providers should ask if the caregiver has formed a “care-
giving plan” to help cope with the realities and the responsi-
bilities of the situation. The doctor should remind the 
caregiver that providing care to the patient could go on much 
longer than anticipated and that additional caregivers may be 
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needed at some point. Caregivers need to fi nd out if any 
friends or family members are able to help, how any costs 
will be managed, and if any public or private resources or 
assistance are available to them. 

 I would advise caregiver’s right from the beginning to 
think about their “support team” and to choose one or two 
small things they will do for themselves each day. 
Professionals can weave this thought process into the initial 
conversations to stress the importance of caring for the care-
giver. A support team can help provide nutritious meals or 
make trips to the grocery store, they can sit with a loved one 
while the caregiver walks around the block for 15 min, and 
they can watch for signs of fatigue and depression that the 
care provider may not recognize. 

 It can quickly become diffi cult to respond to every inquiry 
or to thank every person who shows kindness. It quickly 
becomes a time management challenge and yet another 
source of stress. In time, it just seems easier to have calls go 
straight to voice mail or to ignore requests for updates. The 
evolution of Internet updates and patient information web 
sites is important because friends and family can be updated 
regularly by one entry, and patients and caregivers can feel 
good about their ability to communicate and stay connected 
to others. The above mentioned CarePages, CaringBridge, or 
LotsaHelpingHands are excellent resources for sharing 
information with others. In addition, social media such as 
Facebook and Twitter are excellent means of disseminating 
and sharing information on a large scale. 

 Caring for a person experiencing symptoms of pain may 
lead to feelings of loneliness and isolation. Some friends and 
visitors will not be able to sustain a relationship in the face of 
such basic human suffering. It is often just as distressing for 
visitors to see the toll the disease is taking on the patient as it 
is for the caregiver. Caregivers may unconsciously begin to 
isolate themselves from outsiders if they become over-
whelmed by the time and energy required to provide con-
stant updates on the patient’s condition, if they fear 
assessment of their skills, or if they feel that others, including 
their doctors, are making judgments about their decisions.  

    The Power of Human Touch 

 It is common for the home environment to develop an insti-
tutional feel because it can function like a mini hospital. And 
just like what happens in a hospital, the caregiver may be in 
and out of the patient’s room dozens of times a day to check 
on the person, to bring meals, or to administer medications. 
The caregiver may be so busy with duties that they do not 
recognize the physical disconnect that is developing between 
them and the patient. 

 Studies have shown that the human touch can relieve 
stress and may even diminish the perception of pain [ 4 ]. 

 Touching, hugging, stroking, and even massage therapy 
send a powerful message to the patient that they are not 
“damaged” or frightening to others. Humans crave touch – 
especially as a means of comfort and solace. Studies also 
show that interacting with and petting animals can lower a 
patient’s blood pressure and relieve stress simply from the 
benefi cial effects of touch [ 5 ]. Caregivers should be reminded 
to utilize massage, acupressure, holding hands, stroking the 
forehead, or spending time with pets as a means of relieving 
stress for both themselves and the patient and as a potentially 
powerful tool to alleviate pain.  

    Assessing Pain Levels 

 Evaluating and responding to the patient’s pain is a formi-
dable task. In reality, only the patient truly knows what level 
their pain is at, but caregivers are always on alert and watch-
ing for the subtle signals that the patient is uncomfortable. 
The patient’s tone of voice, anxiety level, facial expressions, 
sighing, and restlessness can all be signs of escalating pain. 
It is important that caregivers realize that pain is now consid-
ered the “fi fth vital sign” and that it is just as important to 
monitor and treat pain symptoms as it is fever or high blood 
pressure. 

 If the patient is able, it is always a good idea to involve the 
individual in assessing the amount of pain. Instead of 
announcing “I’m going to give you more pain medication,” 
the caregiver can say “I’m noticing that you are frowning and 
you seem restless. Are you having any pain?” This way, the 
patient will not receive a dose of pain medication that they 
may not need, and they will retain a sense of control over 
their pain management. 

 When pain medication is being given through a pain 
pump, caregivers face additional challenges. Caregivers are 
always instructed not to press the button for the patient, but 
sometimes by the time a patient wakes up from a narcotic- 
induced sleep, they are already in signifi cant pain. Should 
the caregiver press the button? Not press the button? These 
are the types of real-life dilemmas that caregivers face many 
times a day and ones that take their toll on their confi dence 
and challenge their sense of morality. Practitioners can help 
by acknowledging that caregivers may run into ambiguous 
situations and that they should feel comfortable bringing up 
these confl icts and asking for help. It will help caregivers to 
be reminded that each person and each situation is unique 
and that commonly accepted rules may need to be adjusted. 

 Caregivers should be informed that when possible, they 
should include the patient in assessing pain levels and watch 
for trends or patterns in the signs that precede an episode of 
pain. The patient will feel less helpless, and the caregiver 
will become more skilled at recognizing the sometimes 
 subtle indicators of distress. Caregivers need to know that 
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sometimes the rules may need to be changed along the way 
and that they should never feel that they are doing something 
wrong or feel the need to be secretive or to hide their pain 
control decisions from providers.  

    Administering Pain Medications 

 Caregivers develop a respect and appreciation for the power 
of narcotic drugs to relieve pain, but at the same time they 
have a deep sense of fear and anxiety associated with these 
powerful medications. When you are administering pain med-
ications, the sense of total responsibility and accountability 
can be overwhelming. Caregivers routinely fear noxious side 
effects, oversedation, reduced respirations, and addiction. 

 What caregivers may fear even more is running low on 
pain medications (especially on weekends or over holidays), 
the phenomenon of “breakthrough” pain, and pain control in 
the middle of the night when they feel particularly alone and 
vulnerable. Establishing procedures to address these valid 
concerns will make the task of administering medications 
much easier for caregivers. Caregivers need to establish a 
written system or log to monitor pain medication amounts so 
that they don’t run low. Caregivers need to know that break-
through pain is a common occurrence and that a plan for 
handling this special pain situation must be in place long 
before it happens. Caregivers must have an effi cient and reli-
able method to contact a professional during the day, nights, 
weekends, and holidays if they encounter a problem. 

 All caregivers should be advised to have a medication log 
that they use to keep a record of all medications, dosages, 
times given, and any side effects or other observations. 
Caregivers need to be instructed to document potentially 
important observations. Was there breakthrough pain and 
additional medication needed? Was the patient overly anx-
ious at any time? Were there any new side effects? Is the 
patient having regular bowel movements and are they being 
noted? Medication administration records are a vital tool in 
hospitals, and we need to reinforce this procedure to caregiv-
ers. A written record will reduce the stress of trying to rely 
on memory and worries about overdosage of medication and 
will facilitate communication with physicians and other pro-
viders. Caregivers need to know that administering medica-
tions for pain control is an important job and that written 
notes will make this task easier for them. 

 Caregivers must be encouraged to keep these logs, and pro-
fessionals can underscore their importance by asking that they 
bring them to offi ce visits or have them available during phone 
consultations. The most effi cient system would involve profes-
sionals dispensing these forms in their offi ces or via computer 
download. Examples of Internet sites that can be of assistance 
in this effort are   www.mymedicineschedule.com     and   www.
PartnersAgainstPain.com    . MyMedicineSchedule.com is a free 

web site that allows patients to “build personalized medication 
schedules,” and the site can even send e-mail reminders to 
refi ll prescriptions. PartnersAgainstPain.com offers “pain 
diary” forms, medication schedules, and pain assessment 
charts. This type of computer technology is an effi cient means 
of helping caregivers manage medication delivery schedules. 

 Record keeping is a proven method for reducing errors, 
monitoring patient progress, and communicating effectively. 
I would like to see patients and caregivers benefi t from these 
advantages and feel a sense of control and empowerment 
when managing complex drug regimens at home.  

    Side Effects and the Fear of Addiction 

 The side effects of strong pain medications are alarming for 
caregivers. Nausea, vomiting, loss of appetite, weakness, weight 
loss, constipation, changes in personality, delirium, night ter-
rors, and oversedation cause caregivers great concern on a daily 
basis. It can seem like a full-time job to entice a person who has 
no appetite to eat enough food to keep themselves nourished. 
Nausea and vomiting are uncomfortable and lead to an 
almost immediate loss of appetite, weight loss, and weakness. 
Constipation can be an extremely challenging problem and 
always carries a risk of infection and bowel obstruction. Bad 
dreams, a complete change in personality, delirium, and seda-
tion can change the patient into someone who is almost unrec-
ognizable to the caregiver. Caregivers discover quickly how 
much is at stake and realize how little room there is for error. 

 The fear of the patient becoming addicted to narcotics is a 
common and ongoing worry for caregivers. The fact is that 
many chronic pain patients will become addicted to narcotics 
at some point in their course of treatment [ 6 ]. When 
I expressed my concerns about my daughter’s reliance on 
narcotics, I was told by our fi rst oncologist “Don’t worry 
about it.” Telling a patient or a concerned caregiver not to 
worry is pointless and ineffective. In hindsight, I would have 
preferred to hear “Of course dependence is always a concern, 
but for right now our primary goal is to manage the pain. 
Addiction, if it happens, can be dealt with later.” 

 This response acknowledges the fear and focuses on the 
task at hand. Simply telling a caregiver not to worry will only 
compound the anxiety because the message they will hear is 
“Your loved one is desperately ill and will likely never come 
off of narcotics.” Even if this is the reality and even if the 
caregiver is fully aware of the poor prognosis, they will con-
tinue to experience stress about addiction. Providers need to 
educate caregivers about the phenomenon of tolerance and 
explain that it is normal to experience an increase in the 
amounts of pain medication over time. When a caregiver is 
stressed about an increase in dose, they should be reminded 
of the fact that those experiencing real and ongoing pain will 
likely need more medication over time [ 7 ]. 

J. Hallisy

http://www.mymedicineschedule.com
http://www.PartnersAgainstPain.com
http://www.PartnersAgainstPain.com


225

 It is important for providers to address side effects, toler-
ance, and addiction early in the treatment plan and to assure 
caregivers that they are valid concerns. Ideally, the patient or 
caregiver express a fear or concern, they are encouraged to 
voice their questions, the provider answers inquiries both 
truthfully and with compassion, any fears are acknowledged, 
and a clear plan is formed to assist the caregiver in dealing 
with their immediate challenges.  

    When Pain Escalates 

 It may be an inevitable part of disease progression to have 
steadily increasing pain levels. Escalating pain is worrisome 
to the caregiver, frightening for the patient, and more diffi -
cult to manage. Increasing the dose of pain medicine may be 
medically indicated, but it often causes great angst for both 
patients and caregivers. 

 Changing the amount of pain medication mandates a dis-
cussion with the physician and patients, and caregivers may 
have an underlying fear that they are giving the impression 
that they are giving up or are becoming resigned to the inevi-
table. Care providers are always concerned that the patient 
may not be completely honest about escalating pain levels 
because they don’t want to worry the caregiver. Patients may 
not want to experience more sedation or other side effects. 
As patients sense that their prognosis is becoming more 
guarded, they often want to “be in the moment” and alert 
enough to interact with loved ones. 

 Physicians may become frustrated by or question the 
patient’s or the caregiver’s resistance to using more medica-
tions, but when you take the above fears into account, it 
becomes easy to understand confl ict at this stage. Doctors 
must be prepared to address these fears and to have the 
potentially diffi cult conversations with both patients and 
caregivers. This is a time for compassionate truth and hon-
esty. I always appreciated our oncologist’s candor when he 
told us that my daughter’s escalating pain concerned him and 
that he was going to order a scan or a blood test to check for 
disease progression. My fear was acknowledged and out in 
the open, and I was actively taking steps to address the 
underlying cause. 

 A doctor who senses reticence to pain medications can 
simply confront the issue head on and ask “Does increasing 
the pain medication make you worry that the illness is pro-
gressing?” or “Tell me what worries you about the pain medi-
cations we are using.” This will address the issue directly and 
take the pressure off the patient and the caregiver who may be 
struggling to voice their concerns. Doctors should acknowl-
edge that escalating pain levels cause real fear, that it is a fear 
that the doctor sees in many patients, and that it could indeed 
be an indication that the patient has moved into a new phase 
of their illness. Facing and sharing fears diffuse their ability 

to run rampant and cause feelings of helplessness. It has been 
my experience that patients have more fear about the topics 
their doctors leave unspoken.  

    Losing Control in the Hospital 

 Pain management in the hospital setting can be more chal-
lenging and anxiety-provoking. The caregiver is no longer at 
the helm of the ship and may feel a profound loss of control. 
Patients are rarely as comfortable or relaxed in the hospital 
as they are at home, and levels of pain medications may need 
to be increased as an inpatient. Both patients and caregivers 
will experience disruptions in their daily routine, sleep depri-
vation, and increased stress levels while hospitalized. 

 When my daughter was hospitalized, we continued to uti-
lize her regular programmable pain pump, but I no longer 
had the ability to administer immediate “bolus” injections 
like I did at home. Kate would have to ask for additional 
medication, the nurse would have to fi nd a second nurse to 
confi rm the dose, and then the key to unlock the narcotics 
drawer had to be tracked down in order to retrieve the medi-
cation. Often, there would only be one nurse on the fl oor, 
especially during meal times. The delivery of much-needed 
pain medication was delayed by many minutes, which 
allowed Kate’s pain to escalate to a point that the additional 
dose was not always adequate to completely eliminate her 
pain. This was a problem we completely avoided at home, 
but the policies and procedures of a hospital can be a hin-
drance to effi cient and timely pain relief. It seemed surreal to 
have to watch my child needlessly suffer when we were in a 
major medical center surrounded by staff and medications. 

 It was always much more effective to have a pharmacist 
available to consult at the bedside and to have access to staff 
members who were trained in pain relief. It is vital for some-
one to keep a close watch on the dosing schedule and to 
anticipate the need for additional medications. Providers 
should take the time to ask the patient and the caregiver what 
their normal schedule and routine is like and, hopefully, a 
medication log is being used at home that can be shared with 
the hospital staff. The caregiver needs to be involved because 
they are the expert on the patient’s daily needs, and the staff 
should let caregivers know that they need their input and 
assistance. I would like to see doctors and hospitals routinely 
acknowledge the efforts and their expertise of caregivers and 
use this resource for everyone’s benefi t.  

    End-of-Life Pain Issues 

 Once a patient’s medical condition progresses to the 
point  that active treatment is not indicated, the need 
for excellent pain relief is more essential than ever. 
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Caregivers are just as dedicated and focused on providing 
pain control at the end of life, but it may cause an increased 
amount of fear and anxiety. 

 If hospice care is initiated, the caregiver may experience a 
loss of control and they may feel that they are losing touch 
with the patient’s regular physician. The hospice team mem-
bers will be making decisions and guiding pain control meth-
ods which may make the caregiver feel confused and even 
abandoned by the doctor. It would be ideal for the patient and 
the caregiver to know that they can call on the original doctor 
for support and brief consultations. Caregivers will feel 
much more comforted by a person that they know, and the 
physician can reinforce the hospice pain management plan. 

 Another pressing concern will be the issue of respiratory 
depression and overdose. The end of life may require greater 
amounts of pain control medications [ 8 ]. The patient’s pain 
may not only be due to the progression of their illness, but 
from bed sores, weight loss, dehydration, or agitation. 
Caregivers experience great anxiety about administering a 
potentially lethal amount of medication. It is a stressful 
conundrum – you want to see a loved one out of pain, but you 
don’t want to feel responsible for hastening their death. 
These moments are the ones that can leave a family in peace 
or cause regrets and angst for years. 

 When a physician is informed that one of his or her 
patients has passed, it would be ideal to send a card or a note 
to express their condolences about the patient’s death and to 
acknowledge the hard work and dedication of the caregiver.  

    Conclusion 

 Pain control issues are only one of the many challenges facing 
caregivers, but they are often the most diffi cult. Practitioners 
play a major role in assisting and supporting caregivers, and 

they have the power to transform the caregiving experience 
with information, education, and compassion. Perhaps the 
most important goal is to acknowledge that caregiving is a 
diffi cult job each and every day, but that it is also one of the 
most rewarding and selfl ess actions a person can take. 

 I never heard a doctor or nurse simply state that caring for 
a terminally ill child was an excruciatingly diffi cult task, but 
that it is also a calling to which I had been chosen. It would 
have made a remarkable difference for Kate’s providers to tell 
me that they had all the confi dence in the world in my abilities 
and that we were doing a wonderful job as a family caring for 
our daughter and sister. Caregivers need to hear the words.     
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            Introduction 

 When Dr. Albert Ray asked if I would be willing to write a 
textbook chapter about pain from a patient’s perspective, I 
said “Yes” without hesitation. While I have no degree in 
medicine, I have been a lifelong academic in the study of 
chronic pain. 

 My scholarship began at the age of 17 when a baffl ing 
series of health crises led to a diagnosis of systemic lupus 
erythematosus in my senior year of high school. It marked 
the beginning of intense, personal research into my disease 
and the world of pain it brought along with it. While it was 
never the fi eld of study I would have voluntarily chosen, it 
has been a rich education, nonetheless. 

 Dr. Ray and I met through the  National Pain Foundation.  
I had been honored by that organization at their  Triumph 
Dinner  in San Francisco where I received the 2008  Triumph 
Award,  given to an individual living with pain who has made 
a signifi cant difference in the lives of others. It was a won-
derful honor, a Cinderella moment in my life, and I believe 
such a dinner and award marked a sea change in the way 
chronic pain is acknowledged and addressed. 

 First, it indicates a general consensus that chronic pain is 
real, even though it can’t be captured, photographed, or 
pinned down. And it shows that we are seeing chronic pain 
as its own category, not treating it as something that tags 
along with rheumatoid arthritis, lupus, Temporomandibular 
Joint Dysfunction (TMJ) and Physician Assistant (PA), neu-
rological disorders, and the rest. Chronic pain can stand on 
its own, regardless of its origins. 

 The  Triumph Award  says to me that we are not just physi-
cal beings, not just systems. That we are complex individuals 
and attention must be paid not just to our bodies but also our 
minds, spirit, and emotions. Our illness is not our identity. Its 
failure to leave the body isn’t a failure on the part of the 
“patient,” doctor, or medical community. 

 The award also recognized that as a person living with 
chronic pain, you can look at the life you have today and 
accept it, even embrace it. You can refuse to give in. You can 
abandon your fear, cherish the moment, and embrace your 
life. Of course, it is not the life you wanted, but it is life none-
theless. I owe a huge debt of gratitude to the doctors and 
everyone in the medical community who pulled me through 
and saved my life. 

 I love a challenge, and I certainly got one. Sometimes, 
that challenge is getting up in the morning. But with pain and 
fatigue, you have to manage. You go to work, you cook din-
ner for your family, you may run a company (as I do with my 
husband), you hang onto your integrity, and you do the best 
you can. And then you do more. 

 I believe the  Triumph Award  legitimized living with 
chronic pain. 

      Patient and Caregiver’s Perspective 

           Heidi     J.     Stokes    
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   Key Points 

•     Each patient is unique and multidimensional. Chronic 
pain invades all areas of our lives—physical, emo-
tional, spiritual, and fi nancial.  

•   Pain is abstract. No words, symbols, or a smiley face 
chart can begin to explain it.  

•   Living with chronic pain is a “life”—but not the life 
anyone dreamed of or desires.  

•   Patients living with chronic pain have trouble discern-
ing “emergency pain” from chronic pain.  

•   Doctors excel at providing heroic medicine, but often 
get bored and frustrated when dealing with patients 
with chronic pain.  

•   Americans are led to believe that there is a pill or 
procedure to fi x everything.  

•   A compassionate, competent, doctor is a rich blessing 
to patients and to the world.    
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 I’m saying this because the reality of pain is not sharable. 
There is no Vulcan mind meld. I can tell you my pain, but 
you can’t measure it, and you may not even believe me. You 
may think I’m there for the drugs. You may think I am a big 
baby. It happens all the time.  

    Smiley Faces Pain Chart 

 We seem stuck in preschool when dealing with pain. In doc-
tor’s offi ces right now, we are still pointing at numbered 
 emoticons—round smiley faces that turn to frowns and then 
tears—to rate our pain level. You don’t know how badly I 
wanted to have a pain tolerance test—hook my skull up to elec-
trodes and put my hand in a vice—so we could both know what 
my pain tolerance is and what my pain level means. So I will be 
believed, perhaps even respected, for what I am battling daily. 

 My pain began as result of a rampaging immune system 
that attacked my blood, liver, brain, heart, lungs, and kid-
neys: systemic lupus erythematosus .  A teenager alone in a 
hospital room far away from family and friends, I asked a 
doctor how long I had to live. He said if the disease contin-
ued to progress—4 years. I believed him. My own godmother 
lost her daughter at age 14 to lupus. Back in 1977, lupus 
patients with blood, heart, liver, brain, muscle, and joint 
involvement didn’t live long after their initial diagnosis. 
Perhaps the fact that it took most patients-years to get an 
accurate diagnosis contributed to that high mortality. In fact, 
my doctors had to do an about-face from searching for an 
infectious agent or parasite, to looking at lupus. 

 Lupus is like a roller coaster. In the fi rst year, I kept track 
of the times I was in the hospital—seven. After that, it wasn’t 
quite as important. I’ve had joint pain and swelling, fever, 
enlarged spleen, hepatitis, encephalitis, pleurisy, pericarditis, 
myocarditis, nephritis, and gastritis—a long, long list. At 
this point, I haven’t been in a hospital in years.  

    A New Source of Pain 

 But if the crushing fatigue and body aches and pains of lupus 
were not enough, a rare reaction to the drug Compozine took 
things to a much higher number on the smiley face chart. 

 While hospitalized at age 22, this time for gastritis, an 
injection of Compozine triggered violent spasms in my jaw, 
face, and mouth. My eyebrows froze in a freakish look of 
surprise. I couldn’t speak, and my tongue became ridged and 
pointy. Then my jaw started sliding back and forth with such 
force that it dislocated. I was terrifi ed. When the nurse came 
into my room, she took one look at me and ran out of the 
room yelling. Looking at myself in the mirror, I thought, hey, 
maybe I’m actually  possessed . Maybe that’s what this has 
been about from the beginning! 

 The nurse came back with a doctor, not a priest, and gave 
me a shot of Benadryl. The news spread across the hospital 
about my reaction, and in moments my room was crowded 
with nurses, doctors, and orderlies all wanting to take a peek 
at the spectacle. They had heard of this reaction, but no one 
had witnessed it fi rsthand. I felt like I was in the zoo. After 
the shot, the nurse did tell me what was going on. She said I 
had a rare drug reaction and I would get better. About 8 h 
later, the whole ordeal repeated. My jaw started to skate back 
and forth, and this time I heard snaps and pops. After more 
Benadryl brought things back to normal, my jaw remained 
permanently locked shut. I now drank my meals through a 
straw, and suffered agonizing headaches, before eventually 
receiving bilateral jaw implants. 

 The good news was the surgery was successful. After 2 
weeks, I could open my mouth, and after about 6 months I 
could even eat pizza! While I could not move my jaw from side 
to side, I could fi nally open and close my mouth. The bad news 
was that the surgery triggered a severe lupus fl are leaving me so 
ill that for a time, I was dependent on a walker. Things went 
very well with the implants, until they were recalled by the 
FDA. They were discovered to be causing severe bone erosion. 
The FDA ordered the removal of all implants, with no alterna-
tives waiting in the wings. I had the implants for 9 years, and 
after the fi rst year adjustment period, I was satisfi ed with them. 
Then they pulled them out, leaving me with my current bone-
on-bone arrangement. I can open my mouth wide enough for a 
White Castle slider, but not a hotdog. I haven’t bitten into an 
apple in 25 years. The headaches are horrible. On the smiley 
face chart, the face would be wrinkled and cursing. A visit to 
the dentist is a torture—let’s not even go there. 

 In those early years of disease and pain, I was a novelty. 
Lupus wasn’t that common, and I was visited, poked, and 
prodded by many physicians. My case was unique and inter-
esting. Doctors love the heroic aspects of their profession: 
saving a life, pulling you away from death’s grip, and placing 
you back, once again, into the living. 

 I found doctors were extremely attentive when the bells 
and beeps were going off and organs and body systems were 
compromised. But after the heroics are over, and you are no 
longer sick enough to be in the hospital (but not well enough 
to really participate in your own life), you, as a patient, 
become less important, perhaps even dull. Pretty soon, it’s 
just “hang on and I’ll see you in 6 weeks.” 

 Eventually, I realized there is no magic wand, no heroic 
trek to fi nd the source for healing. Life isn’t a television 
drama where the mysterious disease process that has you by 
the throat is discovered and pounced on by a genius team of 
attractive experts with a diagnosis and cure found within the 
hour, even accounting for commercials. This was a hard les-
son to learn as an optimistic Midwestern American who 
grew up (with television) in the most technologically 
advanced and wealthy country in the world. 
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 In the fi rst years, I honestly believed the doctors were 
holding out on me that they did not care that I was living in a 
deeply compromised and often hopeless state. Or maybe 
they didn’t believe the fact that I was suffering? It was a 
strange time. Well-meaning people suggested diets, vita-
mins, coffee enemas, and such. I had a religious person sug-
gest that I must have unrepented sin in my life. This 
almost-dying thing, this pain, was my fault. I was being pun-
ished, and I needed to atone, or confess . . ., something. I 
remember asking this person why she was wearing glasses. 
Perhaps, it was only a minor sin. I did, however, play it safe 
that night and prayed an extra long prayer listing anything 
and everything I could think of that might have played a role. 

 But my faith has been a strong lifeline for me. Even 
though I have a wonderful husband, son, parents, sister, and 
dear friends, faith has kept me centered. “Faith is something 
that we hope for and certain of what we do not see.” One day 
I will be well, if not in this world, the next. 

 But now, back to Earth. Let me tell you a little more about 
how a person reacts to being ill and in chronic pain.  

    This Can’t Be Happening 

 I decided at some point in this lingering three-way relation-
ship between me, pain, and my doctor that the problem must 
be in a failure to fully communicate with my doctor. I 
believed the problem was a lack of clarity. I would go to my 
appointment with a detailed list of questions and carefully 
detailed symptoms. I expected that one day, soon my doctor 
would comprehend my situation, slap his forehead, and say, 
“Yes! But of course! You need to take  this  medication! It is 
all too clear!” 

 Then would follow the perfect prescription for a pain-free 
life. 

 But during the visit, I would realize this wasn’t going to 
happen. I would feel the golf ball-sized lump in my throat, 
and I would blink very carefully so the tears wouldn’t fl ow 
down my cheeks. If the doctor was male, as he often was, I 
also needed to be very careful not to make him think I was 
some sort of out-of-control emotional woman, a lingering 
stereotype. 

 I would leave the doctor’s offi ce devastated—without 
hope. 

 How can I live this way? How am I going to get back into 
my life and complete my plans? How on Earth can anyone 
live like this? But I did, and years continued to pass. Holding 
out for hope of a cure or relief was diffi cult. The very doctor 
that changed my life pulled me out of the woods and kept me 
out of the hospital—ultimately became unhelpful. At one 
time, I wanted to kiss his feet; now I wanted to kick him in 
the shin. I was too upset and too controlled to have a heart to 
heart with him. I hoped and believed he would help me—that 

he would understand—and the blood tests would reveal 
something new. Perhaps, I would be placed on some sort of 
new treatment. 

 Of course that didn’t happen. I waited, and waited, and I 
felt myself putting my life on hold. My real identity had 
nothing to do with illness or pain. I was an extrovert, an ath-
lete, a musician (percussionist), an artist, a friend, a daugh-
ter, and a sister. I was Annie Oakley in my high school 
production of  Annie Get Your Gun . “Anything you can do, I 
can do better!” 

 Lupus made my life, that “real life,” stop. My high school 
friends didn’t know how to relate to me because we no lon-
ger had anything in common. They were in school with 
dances and homecoming, and I was being tutored at home in 
my pj’s, my face a huge moon from prednisone, my hair fall-
ing out. Besides a concoction to make the pain and fatigue 
manageable, I needed a book, a manual, some sort of leg up 
on this situation. 

 Pain and illness are such great disappointments, both to 
you and those around you. You want so much to go back to 
that lovely “old you.” That healthy 16-year-old with her 
whole life ahead of her. Her future? Limitless. You are wait-
ing, waiting for it as the years go by, and then you realize, 
this is it. I must give her up. I must redefi ne my life. I must 
even redefi ne joy. 

 Sometimes, I just sit in my offi ce with an ice pack on my 
head and a heating pad on my neck, and everyone knows I 
do. I just make sure I take the ice pack off before I see clients. 
And I have to be aware that pain is often conveyed in my 
voice and is interpreted as irritation. I must make a special 
effort in maintaining my voice and carriage. I can be abrupt 
without knowing it. I become annoyed with people who 
can’t immediately get to the point. 

 If I can’t control my pain or manage it, everything, and I 
mean everything, becomes compromised. I’m more prone to 
mistakes. Concentration can be diffi cult. When you wake up 
in the morning really achy and sore, you don’t feel you can 
just pop out of bed and start moving. It feels like it’s going to 
kill you. You may panic knowing you have a full day ahead 
and you can hardly crawl out of bed. You can always think of 
tomorrow, like the song in  Annie . It will be better tomorrow. 

 So, I wake up every day to some level of chronic pain and 
fatigue. It is part of my life, and I know now there is no per-
fect prescription. The doctors have only so many weapons at 
their disposal. You break a bone, you get a cast. You come 
down with strep throat, you get penicillin. But chronic pain 
and fatigue are still murky and not particularly intellectually 
stimulating for either the doctor or patient. 

 Yes, there are a host of drugs out there, but none of them 
can totally erase discomfort and all have their side effects. 
Opiates work to ease pain and bring sleep and can give you a 
few hours of reprieve, but they begin to lose their effective-
ness, and doctors are increasingly fearful of prescribing them. 
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 Today, I treat pain with a combination of ice packs, heat, 
breathing, stretching, and water exercise with deep muscle 
Botox injections—which are godsend—muscle relaxants 
and drugs used to treat diabetic neuropathy. I have a fairly 
wide range of other medications to manage lupus. It is a long 
and boring list.  

    Different Types of Pain 

 But there is still a lesson that I have had trouble absorbing 
during this education, one that began after I had been living 
with pain for years. Just when I thought I was managing my 
illness very well—that I really knew what I was doing—I 
found I had more learning to do. 

 It was because I had become so used to pain that I found 
myself in serious trouble. The lesson involved the difference 
between acute pain, get to the doctor pain, and chronic pain. 
As an example, one day at work, I felt something wet trick-
ling down my neck, it was blood. After a hasty urgent care 
visit, it was determined I had ruptured my eardrum. I was 
referred to an ear, nose, and throat specialist who read me the 
riot act. 

 “Didn’t it hurt?” 
 “Yes, it hurt like heck.” 
 “Why didn’t you come in? You could have damaged hear-

ing in that ear!” 
 “I just thought it was jaw pain.” 
 He sent me to a new age counselor who talked about how 

we need to be in touch with our bodies. Whatever, I supposed 
I did learn a few tips. 

 It was a little more serious when I was giving birth to my 
son. Labor had been going on for hours, and I had entered a 
new pain level. Agony. 

 “I’ve never been in this kind of pain in my life,” I told the 
nurse fl atly. 

 “Yes,” she said. 
 Only when the fetal monitor showed my son’s heart stut-

tering and stopping did I get an immediate C-section. Things 
were not going well in the natural birth department. 

 “Why didn’t you say anything?!” the nurse asked me the 
following day. 

 I said, “I did! I told you I had never had that kind of pain 
before”. 

 She said, “Yes, you told me. However, you were articu-
late, and should have been screaming!” 

 “Not being a baby” could have cost me my baby. Even 
today, I don’t regard myself as an expert on distinguishing 
acute pain from chronic pain. This is one of my husband’s 
greatest fears. He is sure that one day I will have a heart 
attack or stroke and I will not know it is an emergency. I will 
think it is just a new addition to the same old, same old world 
of chronic pain. I agree it is a concern.  

    My Prescription for Doctors 

 During the years that it took me to become an award-winning 
“scholar” of pain, I have had the opportunity to observe 
many, many doctors. Today, I am able to distill those count-
less hours and conversations to help you know how your 
patients see you and what they need from you. Here it goes. 

 Even before you enter the exam room, stop, read the chart, 
and collect your thoughts. When you step in, take the time to 
make eye contact and maybe smile (it’s zero on Wong-Baker 
chart if you need a reference). I honestly fi nd that a simple 
smile has a major effect on reducing anxiety. 

 The appointment is only 15 min in your back-to-back 
schedule, but it holds an entirely different level of impor-
tance for us. We have been waiting weeks for these few min-
utes. We have taken time off work, battled traffi c, searched 
for a parking place, and waited, reading old magazines, in 
your waiting room. Then we sit in a little exam room all by 
ourselves, maybe in a less than fl attering robe, waiting for 
your entrance and eventual verdict. 

 We have come prepared, maybe we’ve even rehearsed 
what we would like to say to you, but when you come in and 
smile, actually see us and acknowledge the situation, angst 
can dissolve, and a real connection can take place. 

 Like it or not you’ve become a major fi gure in our lives, 
and our contact with you sometimes feels like our lifeline—
it all comes down to those few minutes. There we are, some-
thing is wrong with us, and we feel miserably vulnerable. It’s 
awful! 

 When I talk to you, for goodness’ sakes look at me. I 
know you are rushed and the pressure is extreme, but we 
need you to be attentive. I want to know that you compre-
hend my situation and recognize the compromised life I have 
to live. I don’t want sympathy, but a little compassion can go 
a long way. Be honest and open, and don’t be afraid to say, “I 
am not sure,” or “I don’t know.” Do say, “I am willing to do 
my best to help you out.” 

 Discuss possible treatments; let us know that there are 
other approaches or options, even if it is something we might 
not like. Sometimes simple things are lifesavers. For years, I 
didn’t know ice took down infl ammation. I just thought it 
numbed the pain, and I don’t like to be cold. Once, when I 
was getting a cortisone shot in my shoulder, the PA told me 
what movements to avoid and what movements would be 
easy and helpful. It was a surprise, like the ice, and so sim-
ple. I wish I had known years before. 

 There are a lot of resources out there online and a lot of 
goofy ranters. If you know of a book, a web site, or a support 
group that you respect, please write it down for us. And if we 
are taking too much of your time that day, see if you can 
arrange a follow-up visit or let the nurse know that we need 
to schedule a longer visit next time. 
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 In my years of study, I have seen arrogant doctors that 
have no business working with patients. I have also seen doc-
tors who began the healing process as soon as they came 
through the door, simply through their very presence. 

 You are in a healing profession. You are giving service. 
Remember the oath you took to do no harm. Poor interac-
tions can seriously jeopardize the therapeutic relationship 
that we need to get better, or even just stay the course. 

 If you are the go-to doctor for my disease, but you don’t 
listen to me or extend any hope, you are going to be giving 
me only half of what I need. If you can’t make headway with 
a patient, please suggest another doctor for a second opinion. 
I understand there are diffi cult, irate, and demanding patients. 
But you have the home court advantage when they are sitting 
in your offi ce, possibly in a fl imsy hospital gown, wondering 
if their backside is showing. 

 Believe me, these people are feeling helpless and isolated. 
They probably don’t know the terminology. They are in your 
world, not theirs, and everything is new. It’s not just the 
patient that needs you; our families, employers, and friends 
all depend on you to help patch us together, so we can par-
ticipate in life and community again. A good, kind, compe-
tent doctor is one of the richest, deepest, life-changing 
blessings a patient can have. Wow, what a gift you can be to 
this world.  

    Take a Vacation? 

 And last, here is something you might not think about. Your 
patient is likely under fi nancial stress. It costs a fortune to 
have a chronic illness. Relaxing vacations? Not likely. Help 
with the housework? I wish. Weekly massage? Forget it. I 

don’t even want to see a parking meter or a pay ramp when I 
come to see you. 

 As for taking time off work, that’s the source of our health 
insurance. No work, no insurance. We may have taken off a 
day without pay to see you or used another vacation day for 
our illness. The inconvenience is extraordinary. 

 Note that the burdens of chronic pain are also fi nancial. 
Your patients have mortgage payments, car payments, and 
staggering medical bills. They live with the same stresses 
you and others have, but must perform under constant duress, 
and often with frightening uncertainty about their futures. 
For instance, I have to run a business AND be a wife and 
mother. That’s at least two full-time jobs while living with 
chronic pain. 

 I hope this story, from a nonacademic is helpful in your 
work with patients. If revealing my life with pain helps a new 
generation of doctors empathize and better treat tomorrow’s 
patients, then my struggle is worth something. 

 It’s been 33 years since those fi rst terrifying and lonely 
days of early diagnosis—I’m still here! I have learned, and 
grown, and taken responsibility for my new life. I have found 
excellent doctors, and we have developed ways to under-
stand and productively work with each other. We are even 
starting to adequately rate pain by not only viewing its level, 
but also measuring how it affects our day-to-day life. 

 It has been quite an education, and I am honored to be 
able to pass along what I have learned. 

 I will always be grateful to those doctors who have stuck 
by me through thick and thin and problem-solved my various 
needs with diligence, care, expertise, and sometimes even a 
sense of humor. You are a gift to my family and me: Dr. 
James Reinersten, Dr. Eric Schned, Dr. John Schousboe, Dr. 
James Swift, and Dr. Tom Hainlen.    
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            Introduction 

 Older adults (commonly defi ned as those  ≥  age 65) are not 
simply a chronologically older version of younger patients. 
Homeostenosis, that is, progressive restriction of an aging 
organism’s capacity to respond to stress because of diminu-
tion of its biological, psychological, and social reserves, 
underlies the distinction of old from young [ 1 ]. As pain is a 
stressor that commonly accompanies aging, the provision of 
safe, clinically effective, and cost-effective pain care to older 
adults requires awareness of these specifi c aging-related 
changes [ 2 ]. The main goals of this chapter are to (1) educate 
the pain practitioner in basic principles of aging needed to 
guide the evaluation and treatment of older adults, (2) pro-
vide clinical case examples to illustrate the advantages of 
treatment that is guided by these principles as compared with 
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   Key Points 

•     Degenerative skeletal disease is a normal part of aging; 
imaging should not be used to guide care in the major-
ity of older adults with chronic pain.  

•   Pain is common, but it is not a normal part of aging; 
the majority of older adults are motivated to get better, 
and their pain and associated disability should be 
treated as aggressively as in younger patients.  

•   The older adult with chronic pain should not be treated 
as a chronologically older version of a younger patient 

with chronic pain; they should be treated as an older 
adult fi rst and a patient with pain second.  

•   Successful pain management for the older adult 
requires differentiating the patient’s weak link(s) from 
their  treatment target(s).  

•   Non-pharmacological pain management strategies 
should be prioritized for older adults in an effort to 
limit medication- associated toxicities that are more 
 common and dangerous than those experienced by 
younger patients.  

•   All older adults should undergo formal screening of 
their cognitive function; the older adult with dementia 
requires an approach to pain evaluation and manage-
ment that is distinct from that used for cognitively 
intact patients.  

•   Primum non nocere: Opioid analgesics and pain itself 
can both cause harm (e.g., falls, cognitive dysfunc-
tion); the potential risks associated with treatment 
must be weighed against the risks of no treatment.    
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traditional pain care and why traditional pain care may actu-
ally harm these patients, and (3) offer specifi c therapeutic 
guidelines for the treatment of nociceptive, neuropathic, and 
widespread pain in older patients.  

    Background 

 America is aging at a rapid pace. In 2000, approximately 
35 million people (12.4 % of the total population) were  ≥  age 
65, and in 2050, this number is anticipated to rise to an esti-
mated 86.7 million (20.6 % of the total population) [ 3 ]. 
Those  ≥  age 85 represent the most rapidly growing segment 
of the population. Of all chronic health conditions that limit 
activity and heighten the risk of disability in older adults 
(e.g., dementia, diabetes mellitus, cardiovascular disease), 
painful musculoskeletal disorders such as arthritis and low 
back pain are the most common [ 4 ]. Pain practitioners are, 
therefore, ideally positioned to impact the lives of older 
adults in a profound way.  

    Scientifi c Foundation 

 The purpose of this section is to present scientifi c data that 
negate commonly held beliefs about older adults that have lead 
to the undertreatment of pain in this vulnerable population. 

  Myth #1 
 Pain is a normal part of aging. 

 Reality #1 
 Although degenerative skeletal disease is a normal part of 
aging, chronic pain is not. Additionally, chronic pain can 
lead to serious health consequences for older adults.  

  Discussion : While pain is common in older adults, it is not 
normal. A key principle of aging is as follows:  Many fi ndings 
that are abnormal in younger patients are common in older 
people and may not be responsible for a particular symptom  
[ 5 ]. Using low back pain (LBP) as an example, data demon-
strate clearly that degenerative disease of the lumbar spine is 
nearly ubiquitous in those age 65 and older [ 6 – 8 ] and that 
magnetic resonance imaging (MRI) evidence of moderate to 
severe lumbar spinal stenosis occurs not uncommonly in 
those who are asymptomatic [ 9 ]. Although large epidemio-
logical studies that focus exclusively on older adults are 
lacking, existing data suggest that fewer than half of these 
individuals experience LBP and an estimated 14 % experi-
ence associated functional decline [ 10 ]. Degenerative dis-
ease of the appendicular skeleton also is common. For 
example, asymptomatic hip osteoarthritis occurs in over half 
of older women [ 11 ]. 

 Further, older adults with chronic noncancer pain may 
experience numerous adverse consequences such as impaired 
physical function, depression and anxiety, social isolation, 
sleep and appetite disturbance, impaired neuropsychological 
performance, an increased burden of medical comorbidity, 
and excessive utilization of health care resources [ 10 ,  12 – 23 ]. 
Community-dwelling older adults with chronic pain also 
have signifi cantly worse self-rated health (a powerful predic-
tor of morbidity and mortality) than those without pain [ 24 ], 
suggesting that unrelieved pain may be associated with 
enhanced mortality. 

  Myth #2 
 Older adults do not feel pain as much as younger patients; 
thus, conditions associated with pain in younger patients 
may not be associated with pain in older adults. Thus, pain 
treatment does not need to be aggressive in these 
individuals. 

 Reality #2 
 Laboratory data do not support diminished ability of older 
adults to perceive pain. Some data point to their diminished 
ability to regulate (through top-down inhibition) peripheral 
nociceptive stimuli, and this suggests that practitioners 
may need to provide even more aggressive analgesia to 
older adults.  

  Discussion : Histopathological and biochemical studies indi-
cate decreased density of myelinated and unmyelinated 
peripheral nerve fi bers [ 25 – 27 ], and an increased number of 
degenerated fi bers are associated with aging [ 28 ]. Selective 
age-related impairment of myelinated nociceptive fi ber func-
tion also has been demonstrated [ 29 ,  30 ]. 

 Additional evidence points to age-associated central 
changes in signifi cant neurotransmitters. In the dorsal horn 
of the rat, progressive age-related loss of serotonergic and 
noradrenergic neurons has been demonstrated [ 31 ,  32 ]. 
There is a decline in the concentration and turnover of cate-
cholamines, gamma-aminobutyric acid (GABA), and opioid 
receptors [ 33 – 35 ] in the limbic system and a lower density of 
serotonin receptors [ 36 ]. Aging-associated biochemical 
changes are also evident in the cerebral cortex in general 
[ 37 – 44 ] and in the prefrontal cortex in particular [ 45 ]. Thus, 
older adults may have an inadequate quantity of key pain- 
modulating neurochemicals. 

 Laboratory studies of pain threshold and tolerance have 
been performed exclusively on healthy individuals. The 
application of these data to patients in pain is unknown. 
Somatosensory thresholds for non-noxious stimuli in healthy 
older adults increase with age, while results associated with 
noxious stimuli have been variable and dependent upon the 
type of stimulus applied [ 30 ]. One of the most carefully 
designed studies comparing pain threshold and tolerance to 
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pressure, heat, and ischemic stimuli in young and old humans 
demonstrated no signifi cant age-associated differences in 
response to heat or pressure and signifi cantly lower tolerance 
and threshold to ischemic stimuli in old versus young [ 46 ]. 

 Age differences in temporal summation (i.e., enhance-
ment of perceived pain intensity when noxious stimuli are 
delivered repetitively above a critical rate), a correlate of 
wind up in animals, also have been examined in the labora-
tory, with fi ndings summarized as follows: (1) Older adults 
appear to have enhanced temporal summation to heat but not 
pressure as compared with younger individuals [ 47 ]. (2) 
Older adults have enhanced temporal summation in response 
to electrical stimulation compared to younger adults [ 48 ]. 
These fi ndings suggest that older adults may have reduced 
capacity to downregulate their nervous system response to 
pain after an initial period of sensitization [ 49 ]. 

  Myth #3 
 As with younger chronic pain patients, treatment of psycho-
logical dysfunction (e.g., depression, anxiety, poor coping 
skills) is the most important aspect of chronic pain treatment 
for older adults. 

 Reality #3 
 For the majority of older adults with chronic pain, identify-
ing and treating the numerous physical pain contributors 
(i.e., the appropriate treatment targets) holds the key to opti-
mizing symptomatic relief. The law of parsimony (Occam’s 
razor)  should not  guide treatment, and the “weakest link” 
may not be the treatment target.  

  Discussion : Although older adults with chronic pain tend to 
have more physical limitations than younger patients, in gen-
eral, they are more psychologically robust, with better cop-
ing skills and mental health, less fear avoidance, and a greater 
sense of life control [ 50 ]. While large population- based stud-
ies have not been performed, preliminary data indicate an 
estimated one in three older adults with chronic nonmalig-
nant pain seen in a tertiary referral center’s interdisciplinary 
pain clinic has a high burden of psychological dysfunction 
[ 17 ]. For these individuals, the practitioner should consider 
prescribing interdisciplinary pain rehabilitation that includes 
psychological treatment. Two-thirds of the older adults in 
this sample did not have high levels of psychological dys-
function and would not, therefore, require such treatment. 

 Our research and clinical experience suggests that for the 
majority of older adults with chronic pain who do not have 
signifi cant psychological dysfunction, ascertaining the 
numerous biological/physical contributors to the patient’s 
pain syndrome and their pain-associated functional limita-
tions holds the key to prescribing effective treatment. More 

often than not, the older adult with chronic pain has numer-
ous contributors to pain, even when the patient reports pain 
at a single site. A related key principle of aging is as follows: 
 Because many homeostatic mechanisms are often compro-
mised concurrently, there are usually multiple abnormalities 
amenable to treatment and small improvements in each may 
yield dramatic benefi ts overall  [ 5 ] .  We recently published a 
case series of older adults with postherpetic pain and comor-
bid myofascial pain [ 51 ]. These patients had been treated 
with numerous neuropathic pain medications that resulted in 
side effects and/or suboptimal pain relief. Signifi cant 
 symptomatic improvement occurred only after the myofas-
cial component of their pain was treated. 

 Another example of multiple pathologic contributors to 
single-site pain is chronic low back pain. We have demon-
strated that 82% of older adults with chronic low back pain 
have multiple potential sources of pain including myofascial 
pain (95.5 %), sacroiliac joint pain (83.6 %), hip disease 
(24 %), and fi bromyalgia syndrome (19.3 %) [ 52 ]. Further, 
while 25 % of these individuals reported neurogenic claudi-
cation, 50 % of them also had other spinal/leg pathology that 
might have accounted for their low back and leg pain. 

 These data should be considered in the context of studies 
that have demonstrated substantial rates of failed back sur-
gery syndrome in those who undergo decompressive lami-
nectomy for the treatment of lumbar spinal stenosis [ 53 ,  54 ]. 
The effect on low back/leg pain is unknown of addressing 
associated pathology (e.g., fi bromyalgia, hip joint arthritis) 
instead of or in addition to surgically treating the degenera-
tive lumbar disease. Until the answer to this question is 
ascertained, the most clinically effective and cost-effective 
treatment(s) for these patients will remain elusive. 

 A related key principle of aging is as follows:  Presentation 
of a new disease depends on the organ system made most 
vulnerable by previous changes, and because the most vul-
nerable organ system  (“ weakest link ”)  often differs from the 
one newly diseased, presentation is often atypical  [ 5 ]. 
Consider, for example, the hospitalized older adult who 
develops acute confusion (i.e., delirium). The most common 
causes of delirium in hospitalized older adults are adverse 
drug reactions and infections [ 55 ]. Rational evaluation and 
treatment of these patients is guided by a search for poten-
tially offensive medications and/or infections such as a uri-
nary tract infection or pneumonia. Unless there are focal 
neurological fi ndings, brain imaging is not indicated because 
while the brain is the “weakest link,” it is not the treatment 
target. Similarly, for older adults with low back pain, the 
lumbar spine may be the weakest link and successful treat-
ment might lie in identifying and treating conditions outside 
of the spine itself. An illustrative case is presented later in 
this chapter ( Case 1  below). 
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  Myth #4 
 Treating pain in older adults will reduce the risk of disability. 

 Reality #4 
 While quality of life can be improved by treating pain in 
older adults, effective strategies to reduce the risk of disabil-
ity are elusive. Preliminary data indicate that brain-targeted 
as opposed to body-targeted treatment may represent the 
“missing link.” Additional research in this area is needed.  

  Discussion : While treating pain is essential for improving 
quality of life and diminishing its interference with perfor-
mance of daily activities [ 23 ], treating pain as a physical 
symptom does not appear to reduce the risk of future depen-
dent living status, that is, disability. Large studies examining 
the effi cacy of physical therapy for the treatment of chronic 
low back pain (CLBP) in older adults have not been per-
formed. Preliminary evidence suggests that lumbar spine- 
focused physical therapy for these patients does not improve 
pain or physical function [ 56 ,  57 ]. Those who undergo 
decompressive laminectomy for lumbar spinal stenosis expe-
rience less pain, but not signifi cantly improved function [ 58 ]. 

 We have gathered several sets of data that support the 
potential role of the brain in generating pain-related disability 
in older adults with CLBP. Specifi cally, evidence supports the 
following: (1) Neuropsychological performance mediates the 
relationship between pain and physical function [ 13 ]. We have 
shown in older adults with CLBP that the modest relationship 
between pain severity and disability is no longer signifi cant 
when neuropsychological performance (NP) is statistically 
controlled (i.e., after NP is removed from the relationship). 
This implies either that NP mediates the relationship between 
pain and disability or that NP and disability share common 
pathways in the brain. (2) Older adults with CLBP, as com-
pared with older adults who are pain-free, have structural 
brain changes in the middle corpus callosum, middle cingu-
late white matter, and gray matter of the posterior parietal cor-
tex as well as impaired attention and mental fl exibility [ 59 ]. 
(3) Older adults with CLBP that is self- reported as being dis-
abling have more severe changes in brain morphology than 
older adults with CLBP that is not disabling, and the duration 
of chronic pain is associated with the severity of changes in 
brain morphology [ 60 ]. The exact cause of the brain changes 
and the extent to which these changes are reversible or modifi -
able is not known. (4) Mindfulness meditation, a treatment 
directed at altering the brain’s perception of/reaction to pain, 
reduces pain’s interference with performing daily activities 
[ 61 ]. Additional research in this area may be at the cutting 
edge of developing treatments that not only reduce pain 
but reduce the risk of disability for older adults with CLBP. 
Given the suboptimal outcomes associated with lumbar 
 spine-focused treatments, such research is critically needed. 

  Myth #5 
 Opioids should be used with extreme caution if at all in 
older adults. 

 Reality #5 
 Opioids and pain itself are associated with multiple potential 
deleterious effects. If opioids are prescribed, the adage “start 
low and go slow” should guide treatment. Meticulous, ongo-
ing follow-up is the only way to answer, “Do the benefi ts of 
opioids outweigh their risks?”  

  Discussion : As with all medications, risks and benefi ts must 
be balanced. Opioids may result in a number of deleterious 
side effects in older patients. As noted in the  introduction to 
this chapter, as people age, there is progressive restriction in 
their physiological reserve capacity (i.e., homeostenosis). 
This can take many forms that include decline in neuropsy-
chological performance [ 62 ], sarcopenia and reduced mobil-
ity [ 63 ,  64 ], changes in analgesic pharmacokinetics and 
pharmacodynamics [ 65 ], and social isolation. When opioids 
are used, therefore, the practitioner must be vigilant for side 
effects for which older adults may be at increased risk such 
as falls, hip fracture, and delirium. And because older adults 
have enhanced pharmacodynamic sensitivity to opioids [ 66 , 
 67 ], the patient and his caregiver must be educated about 
these risks, even when low doses are prescribed. 

 That being said, risks associated with opioids must be bal-
anced with the risks associated with pain itself. As summa-
rized in Table  19.1 , many of the deleterious effects associated 
with opioids are identical to those associated with pain. 
Older adults with chronic low back pain have more impaired 
balance [ 68 ] and, therefore, a greater risk of falls than those 
who are pain-free. While delirium is a potential side effect of 
opioids, it is also a potential side effect of pain, especially for 
hospitalized older adults or those in nursing homes. A study 
of 541 older adults who underwent hip fracture repair dem-
onstrated that better pain control on higher doses of intrave-
nous morphine was associated with a lower risk of 
postoperative delirium [ 69 ]. Others have shown that cancer 
patients who require long-term opioids may experience 
improved neuropsychological performance as a result of 
more effective pain management [ 70 ,  71 ].

    Myth #6 
 Treatment of pain in older adults with dementia should be 
guided by the same basic principles as for those who are cog-
nitively intact. 

 Reality #6 
 Older adults with dementia are not simply a cognitively 
impaired version of those who are cognitively intact. An evi-
dence base to guide treatment of pain in older adults with 
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dementia is lacking; there is no substitute for thoughtful imple-
mentation and critical observation of empirical interventions.  

  Discussion : Just as aging is associated with extreme heteroge-
neity in the deterioration of biological, psychological, and 
social reserves as well as physical function, so too is dementia 
a heterogeneous process. The most common form of demen-
tia is Alzheimer’s disease (AD) and the vast majority of data 
regarding pain, and dementia applies to this condition. 

 A number of studies that have been done with pain-free 
older adults in the laboratory highlight that those with 
Alzheimer’s disease have altered pain processing as 
 compared with cognitively intact individuals. Functional 
brain imaging suggests that those with AD experience 
enhanced attention to painful stimuli as compared to those 
without AD [ 72 ]. Others have demonstrated that AD patients 
self-report pain intensity of acute stimuli (e.g., pressure, 
venipuncture) similar to that of cognitively intact individu-
als, but that their facial expressions associated with these 
stimuli are more exaggerated and nonspecifi c [ 73 ,  74 ]. Data 
also suggest that other behavioral manifestations of pain, 
such as guarding, bracing, and rubbing, also may be nonspe-
cifi c in those with AD [ 75 ], that is, these “pain” behaviors 
may be an expression of the disordered movement that 
occurs in association with dementia, even in the absence of 

pain. Additional research in this area is clearly needed so that 
pain can be accurately detected in patients who have  dementia 
and others with communication impairment. 

 Evidence also suggests that older adults with dementia 
may have blunted treatment expectancy [ 76 ]. It has been 
well-established in the pain literature that treatment expec-
tancy is synergistic with pharmacodynamic analgesic effi -
cacy [ 77 ,  78 ]. That is, the absence of belief in treatment 
effi cacy negatively impacts treatment outcomes, even in those 
who are cognitively intact. If, in fact, patients with dementia 
have reduced treatment expectancy, these individuals may 
require larger analgesic doses to achieve desirable treatment 
outcomes. The reader should be aware that controlled studies 
of this hypothesis have never been undertaken and are needed. 
Until scientifi c evidence exists, the practitioner should be 
aware of the differences in pain processing between older 
adults with and without dementia and approach treatment 
prescribing accordingly.  

    Application to Clinical Practice 

 The key to optimizing treatment outcomes for older adults 
with chronic pain is to start with comprehensive assessment. 
The purpose of this assessment is threefold: (1) to identify all 

   Table 19.1    Opioids in older adults: balancing risks and benefi ts   

 Symptom/side effect  Associated with opioids  Associated with pain  Management/monitoring approach 

 Depression  X  X  Consider treating depression as fi rst step and observe effect on pain 
 Anxiety  X  X  Consider treating anxiety as fi rst step and observe effect on pain 
 Agitation  X  X  Consider referral to psychiatry to determine cause and most 

appropriate treatment of agitation 
 Mobility diffi culty/falls  X  X  Falls risk should always be screened in the older adult with chronic 

pain. If balance impairment is evident, an assistive device should 
be recommended along with referral to physical therapy for 
instruction in proper use. If opioids are considered, education 
regarding the risk of falls is essential for all older adults. If opioids 
are considered for the older adult with baseline mobility 
impairment, the practitioner must refer to physical therapy in an 
effort to optimize balance  prior  to prescribing opioids 

 Delirium  X  X  Patients with dementia have a heightened risk of delirium with 
opioids and with pain. A cognitive function screen should be 
considered an essential vital sign for older adults 

 Constipation  X  Discussion about starting a stimulant laxative at the fi rst sign of 
constipation should occur at the time that the opioid is prescribed 

 Urinary retention  X  Especially important to educate the older male with benign prostatic 
hypertrophy and baseline voiding symptoms about this risk 

 Respiratory depression  X  More common in high doses 
 Sleep disturbance  X  X  Although nocturnal pain may prompt prescription of an opioid at 

bedtime, patients should be educated about their potential 
deleterious impact on sleep 

 Diminished appetite  X  X  As with other symptoms, the patient should ascertain the relative 
risks and benefi ts 

 Increased utilization 
of health care resources 

 ?  X  Our clinical experience suggests that drug-seeking behavior is 
unusual in older adults in the absence of poorly treated pain 
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     Table 19.2    History and physical examination for the older adult with persistent pain: the essentials   

 History [ 79 ] 
 Answers to the following questions will help to ascertain the older adult’s pain signature and, therefore, key treatment outcomes. 
  1. How strong is your pain (right now, worst/average over past week)? 
  2. How many days over the past week have you been unable to do what you would like to do because of your pain? 
  3. Over the past week, how often has pain interfered with your ability to take care of yourself, for example, with bathing, eating, dressing, 

and going to the toilet? 
  4. Over the past week, how often has pain interfered with your ability to take care of your home-related chores such as going grocery 

shopping, preparing meals, paying bills, and driving? 
  5. How often do you participate in pleasurable activities such as hobbies, socializing with friends, and travel? Over the past week, how 

often has pain interfered with these activities? 
  6. How often do you do some type of exercise? Over the past week, how often has pain interfered with your ability to exercise? 
  7. Does pain interfere with your ability to think clearly? 
  8. Does pain interfere with your appetite? Have you lost weight? 
  9. Does pain interfere with your sleep? How often over the past week? 
 10. Has pain interfered with your energy, mood, personality, or relationships with other people? 
 11. Over the past week, how often have you taken pain medications? 
 12. How would you rate your health at the present time? Excellent, good, fair, poor, or bad? 
 Past history/review of systems: This portion of the history will identify key medical, psychological, and social comorbidities that may 
impact treatment response. 

 Medical comorbidities  Relationship to treatment 

 Constipation  If present at baseline, a stimulant laxative should be prescribed (e.g., senna) at the same time that an opioid is 
started 

 Lower extremity edema  May be exacerbated by a nonsteroidal anti-infl ammatory drug 
 Hypertension 
 Congestive heart failure 
 Peptic ulcer disease 
 Renal insuffi ciency 

 Gabapentin and pregabalin can contribute to lower extremity edema 
 Renal insuffi ciency should be kept in mind when dosing various analgesics (see Tables  19.4  and  19.5 ) 

 Obesity  Some medications may contribute to weight gain, such as gabapentin, pregabalin, and tricyclic 
antidepressants 

 Sleep disturbance  While pain may disrupt sleep, opioids are also associated with disruption in sleep architecture 
 Diffi culty walking/falls  While pain itself can contribute to weakness, diffi culty walking, and falls, older adults can have mobility 

diffi culty independent of pain. In these individuals, care must be taken to avoid medications that can 
themselves contribute to mobility impairment, for example, opioids, pregabalin, gabapentin, and tricyclic 
antidepressants 

 Memory loss  As noted in the text, pain itself can cause decrements in multiple domains of neuropsychological 
performance. With effective pain treatment, memory may improve. Practitioners must be aware, however, that 
many pain medications may contribute to confusion, for example, opioids, pregabalin, gabapentin, tricyclic 
antidepressants, and others (see Tables  19.4  and  19.5 ) 

  Psychological factors  
 Depression  Untreated depression and/or anxiety can impair top-down inhibition; thus, the older adult with comorbid 

depression and/or anxiety must be treated for these disorders as part of pain treatment  Anxiety 
 Coping skills  Poor coping skills (e.g., tendency to catastrophize) can inhibit the effi cacy of pain treatment. While most 

cognitively intact older adults seem to cope well with chronic pain, the minority who do not should be 
referred for cognitive behavioral therapy as a part of pain treatment 

 Self-effi cacy  Physical therapy reduces fear avoidance beliefs (i.e., fear of moving because of concerns about exacerbating 
pain) in older adults [ 57 ]. Older adults with a history of falls may exhibit fear of falling, may have low 
confi dence in mobility, and may have low self-effi cacy (i.e., lack of confi dence in their ability to engage in 
certain behaviors to affect desired outcomes). For these individuals, referral to a pain psychologist and 
physical therapist should be part of pain treatment 

 Confi dence in mobility 
 Fear of movement 

 Treatment expectancy  Treatment expectancy must be established at the outset of pain evaluation. Patients who believe that treatment 
will work will likely improve (i.e., placebo effect). Those who believe that treatment will not work will likely 
not improve (i.e., nocebo effect) 

  Social factors  
 Social/caregiver support  Social isolation can interfere with the older adult’s ability to distract themselves from their pain and, 

therefore, intensify their pain experience. This may be especially problematic for the older adult with 
dementia. 

 Financial status  The practitioner should always consider the older adult’s fi nancial resources when prescribing treatments. 

(continued)
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 Medical comorbidities  Relationship to treatment 

 Physical examination 
 1. Vital signs 

 (a) Cognitive function 
 Mini-Cog [ 92 ,  93 ]: Examiner gives the patient three unrelated words to remember. Then, she/he gives the patient a blank piece of 
paper and asks them to draw a clock with the hands pointing to a specifi c time. Then, the patient is asked to recall the three words. 
Patients who are able to recall all three words have a low likelihood of dementia. Those who recall zero words have a high 
likelihood of dementia. For those who recall 1–2 words, the examiner should assess the accuracy of the clock-drawing test. If there 
are gross errors, the patient should be referred for evaluation of possible dementia. 

 (b) Mobility 
 (c) Traditional vital signs 

 2. Functional performance 
 (a) Balance 

 Modifi ed postural stress test ([ 94 ]; see Fig.  19.4 ): Examiner stands behind the patient with hands on sides of pelvis and states, “I am 
going to pull you backwards gently and try to throw you off balance…Do not let me…Are you ready?” Then, the examiner pulls the 
patient toward himself gently. If the patient is able to resist easily, try pulling a little more forcefully and observe response. The older 
adult whose balance is easily perturbed has decreased postural control and may be at heightened risk for falls. 

 (b) Basic functional tasks – chair rise, ability to pick up object from fl oor, ability to place hands behind neck and waist (movements 
needed for dressing), and manual dexterity (e.g., ability to button and unbutton clothing, tie shoes) 

 3. Comprehensive identifi cation of pain comorbidities 
 (a) Knee/hip arthritis in patients with low back pain 
 (b) Shoulder disease in those with neck/upper back pain 
 (c) Myofascial pain in all patients, including those with neuropathic pain [ 51 ] 

 4. Comprehensive routine physical examination 

treatment targets, (2) to establish the patient’s unique pain 
signature that should be used to determine the effi cacy of 
treatment, and (3) to identify key comorbidities that could 
constrain various treatment options. Table  19.2  outlines the 
essential components of a comprehensive history [ 79 ] and 
physical examination for the older adult with chronic pain 
that is designed to address each of these three goals.

   Below is a series of real cases that actualize how to inte-
grate principles of aging into the practice of pain medicine 
and illustrate how to comprehensively identify treatment tar-
gets, establish the older adult’s pain signature (i.e., the way(s) 
that the patient manifests pain such as reduced appetite, 
 diffi culty walking, and confusion) [ 79 ], and identify poten-
tially limiting comorbidities. 

      Case 1 

 An 82-year-old woman presented with low back pain for 
many years that had started insidiously and had lead to 
increasing functional limitations. She reported 7–8/10 sharp/
burning daily pain that she experienced bilaterally, below the 
waist, and was worsened by standing, lifting, walking, and 
bending. There were no red fl ags. She had undergone numer-
ous treatments without benefi t including acupuncture, chiro-
practic, traction, physical therapy, aqua therapy, multiple 
epidural corticosteroid injections, and inpatient pain rehabili-
tation. She took prn naproxen for pain relief. Musculoskeletal 
examination revealed mild kyphoscoliosis, tenderness to pal-

pation of both sacroiliac regions, and bilateral piriformis taut 
bands and trigger points. Neurological examination revealed 
symmetrical refl exes, 5/5 strength throughout, shortened 
stride length, and an anxious affect. The initial working diag-
noses were (1) sacroiliac joint syndrome, (2) myofascial 
pain, and (3) anxiety for which physical therapy, sacroiliac 
joint injections, and gabapentin were prescribed. 

 One month later, she had experienced no pain reduction 
or functional improvement. A more detailed history 
 uncovered the development over the past year of change in 
her voice (softening), handwriting (smaller), posture 
(increased forward fl exion), and facial expression (less ani-
mated). A more detailed physical examination uncovered 
mild cogwheeling of her right arm. A neurology consultation 
was obtained to address the possibility of Parkinson’s dis-

Table 19.2 (continued)

Spondylosis

Muscle tone

Posture

LBP

SIJ
syndrome

Parkinson’s
disease

Myofascial
dysfunction

  Fig. 19.1    Synthesis of  Case 1 . For details, see text.  LBP  low back pain, 
 SIJ  sacroiliac joint       
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ease. The consultant felt that there were “no full-blown 
Parkinsonian signs or symptoms,” but the presence of her 
masked facies, diminished blink, minimal asymmetrical cog-
wheeling, Myerson’s sign, and tendency to retropulse 
prompted a trial of levodopa/carbidopa 25/100 bid. 

 One month later, the patient reported average 4/10 pain 
(∼50 % reduction from baseline), improved posture, and bal-
ance as well as walking capacity and fl exibility. 

  Discussion : The synthesis of this case is presented in 
Fig.  19.1 . The treatment targets for this patient were her 
Parkinson’s disease and her myofascial pain. Her pain signa-
ture was comprised primarily of decreased physical function. 
Her impaired gait was also the primary comorbidity of 
 concern. This placed her at heightened risk of falls. Had opi-
oids been prescribed, the practitioner would have had to be 
especially vigilant for worsening mobility. Prior to prescrib-
ing such medications, the patient would have had to be edu-
cated about the risk of falls and hip fracture.  

 This case highlights the fact that PD is not infrequently 
associated with pain. Forty to fi fty percent of patients with 
PD have pain that is not explained by other obviously painful 
disorders [ 80 ,  81 ]. Fifteen percent have pain as their present-
ing symptom (e.g., unilateral shoulder pain) [ 82 ]. Twenty- 
fi ve percent have pain that precedes motor symptoms [ 83 ]. 
Patients may report muscle cramps or tightness, typically in 
the neck, paraspinal, or calf muscles; painful dystonias; joint 
pain; neuropathic pain; or less commonly, generalized pain 
[ 84 ]. Oral and genital pain syndromes that are similar to 
symptoms occurring in patients with tardive dystonia and 
akathisia from neuroleptics also have been described in 
patients with PD [ 85 ,  86 ]. The underlying pathogenesis of 
pain in PD can be central, peripheral, or mixed. Sensory 
thresholds to experimentally delivered painful stimuli are 
reduced in PD [ 87 ]. Unlike peripherally generated pain, such 
as that experienced by our patient, central PD pain that is 
associated with abnormal nociceptive input processing is not 
affected by dopamine administration [ 88 ]. 

 Perhaps most importantly, this case illustrates that suc-
cessful treatment of the older adult with low back pain 
requires identifying the proper treatment targets (Parkinson’s 
disease [PD]) rather than simply treating the weak link (axial 
spondylosis). Had this patient elected to go forward with spi-
nal surgery, the likely outcome, as compared with the actual 
outcome, is depicted in Fig.  19.2 . In this fi gure, the “existing 
approach” represents common practice and the “proposed 
approach” is what we recommend.   

      Case 2 

 An 82-year-old woman presented with low back pain and 
right leg pain for two years with documented central canal 
stenosis on MRI. She had worked full time in a dress shop 

and was forced to retire 2 years ago because the company 
was downsizing. She said that her pain started at that time 
and had gotten progressively more severe. Her pain was 
made worse by prolonged standing or walking, and she was 
having increasing diffi culty performing heavy housework. 
Her pain was made better with rest and heat application. 
She denied fever, chills, weight loss, and change in her 
bowels or bladder function. She reported poor balance and 
multiple near falls at home. She lived alone. She was 
becoming increasingly fearful of leaving her home. 
Medications at the time of presentation, all of which had 
been prescribed to treat her pain and pain-associated anxi-
ety, included gabapentin, oxycodone CR, celecoxib, trama-
dol/acetaminophen, olanzapine, escitalopram, and 
lorazepam. Physical examination revealed poor balance, 
dementia (memory problems and very impaired clock-
drawing test) [ 89 ], kyphoscoliosis, and tenderness of the 
right sacroiliac joint/lumbar paraspinal musculature/tensor 
fasciae latae/iliotibial band. Because of extreme guarding 
behavior, strength testing was invalid. 

Existing approach

MRI Screening H&P

No red flags

Analgesics + PT

Spinal stenosis

No response

Minimally invasive Rx

No response

Low back pain
+/− leg pain

Proposed approach

Surgery targeting
“weak link”

≥30% failed back
surgery syndrome

More detailed H & P
to identify “treatment

targets”

Enact newly targeted
treatment(s)

Pain reduction +
functional improvement

  Fig. 19.2    A comparison of two approaches for the management of 
older adults with low back +/− leg pain. The approach commonly used 
(existing approach) focuses on imaging to direct treatment. Because the 
predictive value of abnormal imaging has not been critically examined 
in older adults and because abnormalities occur commonly, with or 
without pain, this approach frequently results in failed treatment. The 
proposed approach relies on a comprehensive history and physical 
examination to guide treatment that often targets multiple pain contrib-
utors.  H&P  history and physical examination,  MRI  magnetic resonance 
imaging,  PT  physical therapy       
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 Because of polypharmacy, high falls risk, and social iso-
lation, the patient was admitted to a nursing home for detoxi-
fi cation. All of her medications were discontinued with the 
exception of regularly scheduled acetaminophen and prn tra-
madol. She reported minimal pain and her balance improved 
markedly. It was recommended that her family strongly con-
sider placing her in an assisted living facility. They chose to 
seek other opinions from pain practitioners. Immediately fol-
lowing discharge, the patient’s pain complaints escalated and 
multiple other pain regimens were attempted including a 
morphine pump trial, all of which failed. She was eventually 
placed in an assisted living facility where she did well. 

  Discussion : The synthesis of this case is presented in 
Fig.  19.3 . As noted earlier in this chapter, to prescribe 
 effective treatment, the practitioner must differentiate the 
weak link from the treatment target(s). In this case, chronic 
pain was the weak link and fear/social isolation the treatment 
targets. Her pain signature consisted of pain perseveration 
and signifi cant utilization of health care resources. The main 
potentially treatment-limiting comorbidities were her 
dementia and balance frailty.  

 One of the fi rst discussions that we have with patients in 
chronic pain revolves around treatment expectations. 
Specifi cally, patients with chronic pain need to understand 
that it is realistic to expect partial but not complete pain 
relief. Treatment of the older adult with dementia is compli-
cated by the fact that information provided in treatment 
counseling sessions may not be remembered and ongoing 
reinforcement may be necessary. Such reinforcement is often 
successful when the patient has an involved and supportive 
caregiver (and one who does not catastrophize about the 
patient’s pain) and health care providers who are willing to 
communicate a consistent message. In this patient’s case, 
inconsistent messages were delivered (i.e., although it was 
clear that the patient’s fear and social isolation in the setting 
of dementia were primarily responsible for her suffering, the 
patient’s family insisted that her pain was responsible and 
more aggressive pain treatment was sought). 

 While many patients with dementia can report pain 
 reliably [ 90 ,  91 ], the meaning of these reports must be 
 ascertained in order to prescribe effective treatment. Is the 
patient’s pain reporting a manifestation of perseveration (that 
occurs not uncommonly in patients with dementia)? Or, is 

the patient’s pain reporting a more general signal of distress? 
Or, is the patient’s pain reporting an indication of pain- 
related suffering? If there is pain-related suffering, then pain- 
specifi c treatment must be implemented. In the case of our 
patient, her pain reporting appeared to be a manifestation of 
both perseveration and a more general signal of distress (i.e., 
anxiety surrounding social isolation and dementia). Thus, 
while treatment did involve analgesics, providing a support-
ive environment was the primary therapeutic element. 

 This case highlights the need to screen for dementia at the 
time of the initial history and physical examination. One of 
the most effi cient and effective screening tools is the Mini- 
Cog, described in Table  19.2  [ 92 ,  93 ]. It takes no more than 
2–3 min to perform. If this testing uncovers the possibility of 
dementia, the patient should be referred to a geriatrician for 
further evaluation. Older adults with and without dementia 
often have mobility diffi culty and a risk of falling; thus, a 
balance screen should also be included as part of the baseline 
assessment. A modifi ed postural stress test [ 94 ] can readily 
be done in the offi ce and is described in Table  19.2  and 
shown in Fig.  19.4 . If this test reveals poor balance, a referral 
to physical therapy should precede any intervention that 
could further impair balance (e.g., opioid prescription).   

     Case 3 

 An 85-year-old man with advanced Alzheimer’s disease pre-
sented, along with his wife of 60 years and their daughter, for 
treatment recommendations to address “persistent reporting of 
pain” in his lower back. His primary care provider was con-
cerned because the patient’s pain ratings had not changed 
despite numerous analgesic prescriptions. Most recently, he 
had been prescribed fentanyl that had been titrated to a dosage 
of 100 mcg/72 h and resulted in hospitalization because the 
patient became semicomatose. When the dosage was decreased 
to 50 mcg/72 h, his mental status returned to baseline and he 
continued to report pain so a pain clinic consult was requested. 

 At the time of the evaluation, he was sitting in a wheel-
chair, appeared very comfortable, smiled throughout most of 
the interview, and had no pain complaints. His history was 
unreliable because of advanced dementia. His wife reported 
that the patient had low back pain for many years. She was 
asked, “Do you think your husband is suffering from his pain, 

Dementia

Social isolation

+

+

Pain

+

Fear

Pain
perseveration

Exaggerate
Pain behaviors
and reporting

Ineffective/
harmful Rx

  Fig. 19.3    Synthesis of  Case 2 . 
For details, see text       

 

19 Pain Medicine in Older Adults: How Should It Differ?



242

or is he just talking about it?” Without hesitation, she replied, 
“Oh…he’s just talking about it.” Together, we decided that 
the most appropriate treatment would include tapering him 
off the fentanyl and have him participate in a local day care 
program for socialization and distraction. His family was 
educated about the fact that patients with chronic low back 
pain cannot be made pain-free and that the main goal of treat-
ment is preservation and/or improvement in function to the 
extent possible. She understood and fully supported the plan. 

  Discussion : The synthesis of this case is presented in Fig. 
 19.5  and reinforces the complexities of pain evaluation and 
management in older adults with dementia. In this patient, 
chronic pain was the weak link and pain perseveration 
the treatment target. Pain perseveration was also the major 

component of his pain signature. The main potentially 
treatment- limiting comorbidity was his dementia (i.e., 
increased risk of falls and/or delirium with opioids). As 
opposed to the patient in   Case 2   whose pain reporting 
refl ected pain perseveration as a general signal of distress, 
this patient’s pain reporting was a simple representation of 
pain perseveration that was treated with distraction. Often, 
this type of perseveration behavior in older adults with 
dementia is more a problem for the caregiver (i.e., it is stress-
ful to observe the perceived suffering of a loved one, contrib-
uting to caregiver burden) than for the patient, and treatment 
strategies should keep this in mind.  

 This case also highlights the importance of patient- 
centered or patient/caregiver-centered decision making. 
In busy offi ce practices, it may be diffi cult to take the extra 

  Fig. 19.4    Modifi ed postural stress test. The highest level postural 
response (i.e., associated with the best balance) is shown on the far 
left, where there is no obvious movement in response to attempted per-
turbation. The lowest level “timber response” is shown on the right, 

where the patient makes no effort to recover upright stance. This 
response is highly unusual and typically indicates severe supratentorial 
dysfunction. The middle two photographs depict intermediary 
responses.       
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  Fig. 19.5    Synthesis of  Case 3 . 
For details, see text       
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time required to engage in these discussions. Not doing so, 
however, may lead to unnecessary morbidity, as was the case 
with this patient.  

     Case 4 

 A 67-year-old man presented with low back and left leg pain 
for 10 months. He had injured his back nearly 50 years earlier 
associated with heavy lifting. He was treated conservatively 
and his pain abated within 1–2 months. Ten months ago, he 
experienced the insidious onset of sharp/burning pain in his 
left lower back with occasional radiation to the left leg (lat-
eral aspect) that was getting progressively more severe. He 
reported occasional weakness and numbness of the left leg 
and progressively more restricted walking tolerance. At the 
time of presentation, he ambulated with a walking stick and 
could go one-half block before he had to stop because of 
pain. He reported multiple falls because his leg “gave way.” 
His pain was worsened by lying prone and trying to straighten 
his leg while lying supine. It was made better by lying on his 
side and assuming a fetal position. He denied fever, chills, or 
change in his bowels/bladder. 

 A lumbar MRI performed 2 months following the onset of 
his pain revealed diffuse lumbar spondylosis and moderate 
central canal stenosis. Treatment had included (1) physical 
therapy for lumbar spinal stenosis that resulted in no 
improvement in his pain or function; (2) tramadol that was 
ineffective; (3) gabapentin that caused nausea, vomiting, and 
a 15-lb weight loss; and (4) hydrocodone/acetaminophen 
that was associated with moderate pain relief. Spinal surgery 
was recommended, but he declined. His only signifi cant 
medical comorbidity was hypertension. 

 Notable on physical examination was blood pressure 
178/96, ¾ in. leg length discrepancy, mild scoliosis, mild left 
piriformis tenderness, and an antalgic gait with favoring of 
the left leg. His gait was slow but steady when performed 
with his walking stick. Examination of the left hip revealed 
<15° painful internal rotation. Right hip exam was normal. 
Neurological exam revealed symmetrical lower extremity 
refl exes and 5/5 strength throughout with the exception of 
the left hip fl exors and left quadriceps that were 4/5. When 
the patient was lying supine and asked to raise his left leg, he 
did so by picking it up with his hands. Hip x-rays revealed 
marked joint space narrowing of the superior and inferior 
aspects on the left and no abnormalities on the right. Based 
on these fi ndings, he was instructed to continue regularly 
scheduled hydrocodone/acetaminophen and he was referred 
to physical therapy specifi cally directed toward the left hip. 
If these strategies are ineffective, he will be referred for 
intra-articular hip injection. If he is refractory to all noninva-
sive and minimally invasive treatments, he will be referred 
for consideration of a total hip replacement. 

  Discussion : The synthesis of this case is shown in Fig.  19.6 . 
The treatment target was his hip osteoarthritis. His pain sig-
nature consisted of severe self-reported pain and diffi culty 
walking. His signifi cant comorbidities included hyperten-
sion and diffi culty walking/falls. Because his symptoms 
were initially attributed to the lumbar spine, he underwent an 
unnecessary lumbar MRI and was prescribed medications 
that resulted in signifi cant adverse events, physical therapy 
that was ineffective, and a referral for spinal surgery that 
would likely not have relieved the “pain generator.”  

 This case is presented to highlight the important contribu-
tion of hip osteoarthritis to low back pain. The hip-spine syn-
drome was fi rst described in 1983 and refers to symptoms 
that exist in the setting of concurrent degenerative pathology 
in the hip and spine [ 95 ]. Three types of hip-spine syndrome 
were postulated: (1)  simple  when history and physical exam-
ination clearly indicate whether the hip or the spine is the 
primary source of pain; (2)  complex , when both the hip and 
the spine are responsible for pain; these cases are said to 
require ancillary investigations such as nerve root infi ltration 
and intra-articular blocks of the hip joint to disentangle the 
primary source of pain; and (3)  secondary , when altered hip 
function (e.g., fl exion deformity with advanced OA) directly 
changes spinal biomechanics that cause low back pain. The 
contribution of hip OA to CLBP also is supported by more 
recent data. Specifi cally, total hip replacement surgery for 
patients with severe hip pain and advanced OA on x-ray 

Low back pain + leg pain

Lumbar MRI

Lumbar physical
therapy + gabapentin

Spinal stenosis

Inefficacy + morbidity

Lumbar surgery recommended;
patient refused

Newly targeted Rx

Comprehensive history and
physical examination

  Fig. 19.6    Synthesis of  Case 4 . For details, see text.  MRI  magnetic 
resonance imaging       
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reduces low back pain and improves overall spine function 
[ 96 ]. In patients with low back pain, diminished hip range of 
motion predicts poor outcomes following spinal manipula-
tion [ 97 ] and after lumbar percutaneous electrical nerve 
stimulation (unpublished data). Preliminary data suggest that 
patients with self-reported hip OA respond less favorably to 
decompressive laminectomy for the treatment of lumbar spi-
nal stenosis (LSS) than those without hip OA [ 98 ]. 

 It is likely that many older adults have hip-spine syn-
drome that is both complex and secondary in which both the 
hip and spine are pain generators, but altered hip function 
causes abnormal spinal biomechanics and low back pain, 
that is, altered hip function adds insult to injury. Although 
severe hip fl exion deformity may be absent, we hypothesize 
that underlying lumbar spondylosis makes the lower back 
vulnerable and, therefore, more modest alterations in hip 
function may be needed to cause low back pain. So, the lum-
bar spine is the weak link and the hip is the treatment target. 
Well-controlled studies are needed to test this hypothesis. 
Until defi nitive answers are available, practitioners must 
approach the older adult with low back and/or leg pain using 
a broad perspective to avoid unnecessary “diagnostics” and 
misguided/potentially harmful treatments. Table  19.3  high-
lights key history and physical examination differences 
between pain generated by lumbosacral degeneration and 
that associated with hip OA. It should be noted that hip x-rays 
alone cannot be used to make a diagnosis of clinically mean-

ingful hip OA. Fewer than 50 % of patients with  radiographic 
evidence of hip OA report pain [ 11 ]. A defi nitive diagnosis of 
hip OA should be based on a combination of clinical exami-
nation and x-ray fi ndings [ 99 ,  100 ]. Thus, careful examina-
tion of the hip should be a routine part of evaluating all older 
adults who present with low back and/or leg pain.

        Treatment Guidelines 

 The overarching goal of treatment for the older adult with 
chronic pain is to optimize function and quality of life 
while minimizing the potential for adverse effects associ-
ated with treatment. To accomplish this goal, an integrative 
stepped- care approach that combines non-pharmacologi-
cal and pharmacological modalities is recommended. 
Specifi c recommendations for treating older adults with 
nociceptive pain, neuropathic pain, and widespread pain 
are  provided below. 

    Nociceptive Pain 

 Figure  19.7  depicts an integrative stepped-care approach for 
the treatment of nociceptive pain. Topical preparations, cog-
nitive behavioral therapy, interdisciplinary pain treatment, 
and complementary and alternative modalities (CAM) may 

   Table 19.3    Differentiation of lumbosacral from hip-generated low back/leg pain   

 Feature  Lumbosacral  Hip  Comments 

 Pain location  Above pelvis; if comorbid spinal 
stenosis, pain may involve 
buttocks and/or legs 

 Most common referral patterns 
are buttocks, groin, and thigh 

 If sacroiliac joint syndrome (SIJS) complicates hip 
disease, SI pain can coexist with buttocks/groin/thigh 
pain 

 Leg pain  Present if comorbid spinal 
stenosis or knee/hip disease 

 Often  Radiculopathy pain typically extends the entire leg. 
Although hip pain can be referred to the lower leg and/or 
foot, most commonly it involves the buttocks, groin, and 
thigh 

 Groin pain  Absent  Often  SI pain can be referred to the groin, so if SIJS 
complicates lumbosacral pathology, groin pain can 
occur 

 Movements that 
aggravate pain 

 Spinal extension  Leg extension  If comorbid SIJS, side lying and/or fl exion may worsen 
pain  Hip internal rotation 

 Movements that 
alleviate pain 

 Spinal fl exion  Hip fl exion  If spine and hip disease co-occur, response to 
movement patterns may be atypical  Hip external rotation 

 Posture  Spinal fl exion  Leans forward, with fl exion 
at the hip 

 When spine or hip disease is mild, there may be no 
obvious postural abnormalities 

 Associated 
symptoms 

 Paresthesias, radiculopathic 
pain, lower extremity weakness 

 Lower extremity weakness  If spine and hip disease co-occur, symptoms can 
overlap 

 X-ray fi ndings  Poor predictive validity for pain  Poor predictive validity 
for pain 

 Degenerative disease of the lumbar spine exists in  >  90 
% of older adults without low back pain [ 8 ], and spinal 
stenosis is not uncommon in older adults [ 9 ] 
 53 % of women with radiographic hip OA report no 
pain [ 11 ]. A defi nitive diagnosis of hip osteoarthritis 
should be based on ACR criteria [ 99 ] 
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be used at any step, either alone or in combination. The indi-
vidual steps shown in Fig.  19.7  are arranged from treatments 
associated with relatively low risk (step 1) to those associ-
ated with high risk (step 7).  

 At the foundation of treatment are education, weight loss, 
exercise, and other physical therapy approaches (including 
assistive devices). Sometimes, these approaches are alone suf-
fi cient to accomplish desired outcomes. For the older adult with 
fi bromyalgia who is capable of participating in aerobic exer-
cise, no further treatment may be needed. For the patient with 
kyphosis related to vertebral compression fractures and associ-
ated lumbar strain, a four-wheeled walker often is very effective 
for reducing pain and improving mobility. Education should be 
targeted at ensuring realistic treatment expectations (i.e., pain 
reduction but not elimination and improved function despite the 
persistence of pain) and quelling any pain-associated fears 
(e.g., becoming crippled and/or losing independence because 
of pain, having cancer associated with pain). 

 To avoid risks associated with systemic medication, injec-
tions should be considered for the older adult with pain in 
one or two joints, for example, knee osteoarthritis (OA). 
Trigger point injections can be an effective adjunct for treat-
ing myofascial pain syndromes [ 101 ]. There is no strong evi-
dence to guide the prescription of spinal injections for older 
adults with chronic low back pain (CLBP). In general, injec-
tion therapies should be viewed as a tool to enhance compli-
ance with rehabilitation efforts, which represent the mainstay 
of nociceptive pain treatment. For older adults with diabetes 
mellitus, patients should be instructed to monitor their blood 
sugar carefully following corticosteroid injections. 

 Systemic pharmacologic treatment of mild to moderate 
nociceptive pain should start with regularly scheduled 
 acetaminophen because of its relatively safe side effect 
 profi le and few drug-drug or drug-disease interactions. 
Acetaminophen exerts its analgesic effect by weak, revers-
ible, nonspecifi c cyclooxygenase inhibition, and, therefore, 
prostaglandin synthesis. It has no anti-infl ammatory or anti-
platelet effect and uncommonly causes gastrointestinal (GI) 

bleeding or nephrotoxicity [ 65 ]. An overdose of 10 g can 
cause liver failure and death. Hepatic injury can occur with 
lower doses when the patient drinks alcohol heavily or is tak-
ing hepatic enzyme inducing medications (e.g., rifampin, 
carbamazepine, phenytoin, phenobarbital). Preexisting liver 
disease, malnourishment, fasting, or dehydration can also 
increase the risk of liver injury. Table  19.4  provides dosing 
guidelines, pharmacokinetics, key drug-drug and drug- 
disease interactions, and important adverse effects associ-
ated with acetaminophen and other medications used for 
nociceptive pain. To avoid breakthrough pain, it is important 
to dose analgesics around the clock [ 102 ].

   When acetaminophen does not provide adequate analge-
sia or when an anti-infl ammatory effect is needed, a nonac-
etylated salicylate such as salicylsalicylic acid should be 
considered [ 103 ]. As with all nonsteroidal anti-infl ammatory 
drugs (NSAIDs), these drugs primarily promote analgesia 
via reversible inhibition of cyclooxygenase-2 that in turn 
blocks prostaglandin-associated sensitization of peripheral 
nociceptors [ 104 ]. Nonacetylated salicylates have a superior 
safety profi le compared with other NSAIDs. They rarely 
cause GI bleeding. This is of particular clinical importance 
as adults over the age of 60 have a 3–4 % risk of bleeding 
while taking NSAIDs as compared to 1 % of the general 
population [ 65 ]. The nonacetylated salicylates also do not 
interfere with platelet function. Since many older adults are 
taking a daily aspirin for underlying diabetes or coronary 
artery disease, this latter benefi t is also clinically relevant. 
These drugs can be combined with opioids if needed. 

 If a nonacetylated salicylate fails to relieve pain ade-
quately, traditional NSAIDs or weak opioids can be consid-
ered. Because of the serious adverse events associated with 
NSAIDs, we advise that they be used only for brief periods in 
the setting of infl ammatory disorders (e.g., a 7-day course of 
ibuprofen for an acute fl are of gout or pseudogout). NSAIDs 
cause gastrointestinal bleeding, ulceration, and perforation. 
Additionally, because of renal prostaglandin inhibition with 
associated renal artery vasodilatation, NSAIDs promote fl uid 

Surgery

Strong opioids

Other NSAIDs, weak opioids

Non-acetylated salicylates

Acetaminophen

Injections

Education, exercise, weight loss, assistive devices

Topical preparations,
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interdisciplinary pain Rx,
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  Fig. 19.7    Stepped-care approach 
for the treatment of nociceptive 
pain.  CAM  complementary and 
alternative medicine,  NSAIDs  
nonsteroidal anti-infl ammatory 
drugs (Reprinted from: 
Weiner and Cayea [ 178 ], with 
permission from Debra Weiner 
and IASP Press)       
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retention and may worsen or precipitate congestive heart fail-
ure, hypertension, and renal injury; cognitive dysfunction 
also may occur [ 65 ]. Although an NSAID can be combined 
with misoprostol or a proton-pump inhibitor to reduce the 
risk of gastrointestinal bleeding, we avoid the chronic use of 
NSAIDs in older adults whenever possible. 

 Recommended weak opioids include codeine and hydro-
codone. The latter is more potent than codeine (10 mg of 
hydrocodone is equivalent to 60–80 mg of codeine). Like all 
opioids, they work by binding to mu receptors in the central 
nervous system. Their half-life is prolonged in patients with 
chronic kidney disease. Generally, older adults have an 
increased pharmacodynamic sensitivity to opioids [ 66 ,  105 ] 
and are more likely to experience the adverse effects of 
 constipation, sedation, nausea, urinary retention, and cogni-
tive impairment [ 106 ]. They are also more at risk for falling, 
especially if they have preexisting mobility impairment [ 107 ]. 
Because constipation with chronic opioid use is very com-
mon, practitioners should anticipate this and advise use of a 
stimulant laxative such as senna to patients at the fi rst sign of 
constipation (e.g., 2–3 days without a bowel movement). 

 While opioids may be required at night, sleep quality may 
be affected by their nighttime use. Opioids both suppress 
rapid eye movement (REM) sleep and reduce total time spent 
in stage 4 (e.g., slow wave or “deep”) sleep [ 108 – 110 ]. If 
sedation or daytime fatigue develops, initiation of methyl-
phenidate (usually at starting doses of 2.5 mg daily or twice 
daily) can be considered, although large, well-controlled tri-
als are lacking. The novel wake-promoting agents – modafi nil 
and armodafi nil – are treatment options for fatigue associ-
ated with chronic pain and the sedation commonly encoun-
tered with opioid pharmacotherapy. These agents may have 
safer side effect profi les than central nervous system stimu-
lants, but care must be taken when prescribing for older 
adults because of potential cardiovascular and elimination 
concerns. Our recommendations, based on clinical experi-
ence, are to initiate treatment with half the recommended 
starting dose (50 mg/day for modafi nil; 25–50 mg/day for 
armodafi nil). Close attention should be paid to increases in 
blood pressure and heart rate with all of these agents. 

 Opioids also can cause hypogonadism because they bind 
to hypothalamic receptors and limit the production of 
gonadotropin- releasing hormones [ 111 – 117 ]. Estrogen and 
testosterone production is secondarily reduced resulting in 
hypogonadism [ 118 – 124 ]. While opioid-induced hypogo-
nadism occurs in both sexes, it is more commonly recog-
nized in men. The symptoms of hypogonadism in older 
adults include impotence in men and diminished libido in 
both men and women. Symptomatic improvement is seen 
after hormone supplementation [ 125 ]. Rat studies indicate 
that low testosterone is associated with increased pain sensi-
tivity [ 126 ]. Preliminary evidence also suggests that hypogo-
nadism may limit the anti-nociceptive properties of opioids 

[ 127 ]. At this time, there are no human studies demonstrating 
the effect of hypogonadism on pain sensitivity. 

 Tramadol is a weak mu opioid receptor agonist and blocks 
the reuptake of norepinephrine and serotonin. It has a similar 
side effect profi le as the typical opioids. Tramadol should be 
used cautiously or not at all in patients taking other seroto-
nergic medications because of its potential to contribute to 
serotonin syndrome. Typically used in neuropathic pain, this 
drug is described in more detail below. 

 If weak opioids are ineffective, a strong opioid should be 
considered. Among older adults, oxycodone, the combina-
tion of oxycodone/acetaminophen, and morphine are all used 
commonly. Long-acting preparations of oxycodone and 
morphine are appropriate in equianalgesic doses for long- 
term use. Alternative agents such as hydromorphone and fen-
tanyl also can be considered. Although methadone has a long 
and variable half-life, it can be a very effective analgesic 
[ 128 ]. Meperidine and pentazocine should not be prescribed 
in the older adult because of enhanced toxicity. For the 
patient who benefi ts from opioids but has limiting side 
effects, an intrathecal opioid pump might be considered. 

 While many complementary and alternative modalities are 
not covered by third-party payers, the evidence base for their 
effi cacy in older adults is growing. Data indicate that lumbar 
percutaneous electrical nerve stimulation is effective for the 
treatment of chronic low back pain (CLBP), although the 
minimally effective dose of electrical stimulation has not been 
determined [ 56 ,  57 ]. Preliminary data indicate that mindful-
ness meditation reduces pain interference with daily activities 
in older adults with CLBP [ 61 ]. Periosteal stimulation has 
short-term benefi ts in reducing pain and improving function 
in older adults with chronic knee pain and advanced osteoar-
thritis [ 129 ]. Tai Chi and hypnosis may help improve osteoar-
thritis-associated pain and functional limitations [ 130 ,  131 ]. 
Given the toxicities associated with pharmacological manage-
ment of chronic pain in older adults, additional research is 
needed to expand the scope of proven complementary and 
alternative modalities that have a favorable risk profi le [ 132 ]. 

 Practitioners should be aware that vitamin D defi ciency is 
not uncommon in older adults and can contribute to pain, 
wasting, weakness, and gait instability/falls [ 133 ,  134 ]. Over 
the years, the recommended serum vitamin D level has var-
ied. Recent studies suggest that 25-OH vitamin D levels 
between 30–32 ng/mL are optimal to prevent fractures and 
secondary hyperparathyroidism [ 135 – 140 ]. For patients with 
vitamin D levels below 20 ng/mL, we recommend supple-
mentation with 50,000 IU once weekly for 3 months and 
then serum levels should be rechecked. If the level is normal, 
the patient should be placed on 1,000 IU daily for mainte-
nance. If the vitamin D level is between 20 and 30 ng/mL, 
patients may be supplemented with 1,000 IU daily. Other 
studies recommend more aggressive vitamin D supplemen-
tation with 50,000 IU biweekly for 3 months in patients with 
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levels below 10 ng/mL. Supplementation with 50,000 IU 
once weekly for 3 months is recommended for those with 
levels between 10 and 32 ng/mL [ 135 ]. 

 Vitamin D supplementation is well tolerated in older 
adults and may have considerable benefi ts. Vitamin D and 
calcium supplementation may reduce hip and non-vertebral 
fractures and fall risk [ 141 – 143 ]. A recent study of statin- 
associated myalgia demonstrated symptomatic improvement 
after vitamin D supplementation in defi cient patients [ 144 ]. 
Other studies have demonstrated improvement of nonspe-
cifi c muscle pain after vitamin D supplementation in defi -
cient patients [ 145 ]. In one case series, chronic back pain and 
failed back surgery syndrome improved after vitamin D sup-
plementation [ 146 ], although studies have had confl icting 
results. Despite contradictory data on the relationship 
between vitamin D levels and fi bromyalgia pain [ 147 ], we 
routinely measure vitamin D levels in these patients and sup-
plement if insuffi cient levels are found.  

    Neuropathic Pain 

 An algorithmic approach to the treatment of neuropathic 
pain is depicted in Fig.  19.8 . Monotherapy with an antide-

pressant or anticonvulsant is the standard-of-care fi rst-line 
approach for generalized neuropathic pain. For severe pain, 
an opioid alone or combined with another drug may be nec-
essary. Topical preparations and peripheral nerve blockade 
are effective for localized symptoms and may be combined 
with systemic treatments. Those with intractable symptoms 
may benefi t from interventional treatments such as spinal 
cord and peripheral nerve stimulation.  

 Table  19.5  contains guidelines for dosing, pharmacoki-
netics, key drug-drug and drug-disease interactions, and 
important adverse effects associated with medications used 
to treat neuropathic pain. Gabapentin and pregabalin have no 
signifi cant end-organ toxicities and are safe for long-term 
use in older adults. When initiating and/or titrating these 
medications, practitioners must be vigilant for the develop-
ment of sedation, confusion, and/or gait unsteadiness. 
Starting with a low dose and titrating, these medications 
slowly can help to avoid these side effects. Weight gain and 
peripheral edema also occur not uncommonly.

   Secondary tricyclic antidepressants (TCAs) are well stud-
ied for the treatment of neuropathic pain and provide effec-
tive analgesia at approximately 30–50 % of the antidepressant 
dose [ 148 ]. In general, caution should be exercised when 
prescribing this class of medications for older adults. 

Painful neuropathy

Focal symptoms

Trigeminal
neuralgia

Carbamazepine

Gebapentin if CBZ not
tolerated

Add baclofen

Focal neuralgias
(i.e. PHN/occipital neuralgia)

Lidocaine patch
gabapentin
pregabalin

SNRIs
TCAs

Capsaicin
alternative compounded topicals

(e.g., amitriptyline, lidocaine, gabapentin,
clonidine, ketamine)

Spinal cord stimulation
Deep brain stimulation

Peripheral nerve
stimulators

+/− Opioids
peripheral nerve blocks

TENS

+/− Opioids

2nd line anticonvuslants (i.e.,
lamotrigine, oxcarbazepine,

zonisamide)

Gabapentin
pregabalin

TCAs, SNRIs

Generalized symptoms
(i,e. DPN, HSMN)

  Fig. 19.8    Algorithmic approach for the treatment of painful neuropa-
thy.  CBZ  carbamazepine,  DPN  diabetic peripheral neuropathy,  HSMN  
hereditary sensory/motor neuropathy,  PHN  postherpetic neuralgia, 

 SNRI  serotonin/norepinephrine reuptake inhibitor,  TENS  transcutane-
ous electrical nerve stimulation,  TCA  tricyclic antidepressant       
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Amitriptyline has the greatest anticholinergic potential and 
is contraindicated in older adults. If the practitioner wishes 
to prescribe a TCA, desipramine and nortriptyline are pre-
ferred agents. TCAs in general are contraindicated in patients 
with a history of myocardial infarction, QT prolongation, 
and/or bundle branch block, and a screening EKG should 
always be obtained prior to initiating them in older adults 
[ 149 ]. They also are contraindicated in patients with 
untreated narrow-angle glaucoma because of their potential 
to exacerbate this condition. Other commonly encountered 
anticholinergic side effects include sedation, confusion, diz-
ziness, xerostomia, constipation, gait unsteadiness/falls, and 
urinary retention [ 107 ,  150 ]. For older adults with medical 
comorbidities that themselves contribute to these symptoms 
(e.g., urinary hesitancy in the older male with prostatism, 
poor cognitive function in the patient with dementia, gait 
unsteadiness typically related to multiple factors), an alterna-
tive to TCAs should be considered. 

 The newer serotonin and norepinephrine reuptake inhibi-
tor (SNRI) antidepressants, duloxetine and venlafaxine, and 
o-desmethylvenlafaxine are effective for neuropathic pain 
and have fewer side effects than the TCAs [ 151 ,  152 ]. 
Duloxetine is Food and Drug Administration (FDA) approved 
for painful diabetic neuropathy. It is contraindicated for 
patients with uncontrolled narrow-angle glaucoma and 
should ordinarily not be prescribed to patients with substan-
tial alcohol use or evidence of chronic liver disease. Nausea 
(especially during induction or dose escalations) and ortho-
static hypotension are not uncommon adverse drug reac-
tions. Venlafaxine, o-desmethylvenlafaxine, and duloxetine, 
in addition to causing orthostatic hypotension [ 153 ], can 
cause sustained elevations in blood pressure, may lower sei-
zure threshold in patients with a history of seizure, and 
increase the risk of abnormal bleeding, especially when co- 
prescribed with NSAIDs, aspirin, or other drugs that affect 
coagulation. 

 If monotherapy with a fi rst-line anticonvulsant or antide-
pressant provides suboptimal analgesia, these medications 
may be combined. Combining modest doses of gabapentin 
and morphine is more effective than larger doses of either 
drug alone [ 154 ]. Second-line anticonvulsants, lamotrigine, 
oxcarbazepine, and zonisamide, are effective for some types 
of neuropathic pain including painful diabetic polyneuropa-
thy [ 155 ,  156 ]. 

 Opioid analgesics are fi rst-line options for moderate to 
severe nerve pain [ 157 ]. Traditional opioids as well as meth-
adone, a long-acting opioid and N-Methyl-D-aspartic acid 
(NMDA) antagonist, are effective. Tramadol, a weak mu- 
receptor agonist with serotonin and norepinephrine reuptake 
blockade, also is effective for neuropathic pain [ 158 ,  159 ]. 
Serotonin syndrome may occur when tramadol is combined 
with other serotonergic medications (e.g., triptans, various 
antidepressants). Tramadol also lowers the seizure threshold 

and increases the risk of seizure in patients taking serotonin 
reuptake inhibitors, tricyclic antidepressants and other tricy-
clic compounds (e.g., cyclobenzaprine), and other opioids. 
At therapeutic doses, tramadol has no effect on heart rate, 
left-ventricular function, or cardiac index, although ortho-
static hypotension has been observed. 

 While tramadol is currently approved for the treatment of 
moderate to moderately severe chronic pain in adults, a 
newer compound, tapentadol, is approved for the treatment 
of moderate to severe acute pain in adults [ 160 ]. The analge-
sic effi cacy of tapentadol is thought to occur via mu-receptor 
agonism and norepinephrine reuptake blockade. The side 
effect profi le of tapentadol is similar to tramadol, but given 
its recent release, it has not been as extensively used with 
older adults. The potential side effects associated with opi-
oids are numerous and described earlier in this chapter. 

 Focal nerve pain is often amenable to treatment with 
peripheral nerve blockade, topical treatments, and 
 transcutaneous electrical stimulation. Depending on the older 
adult’s risk profi le, these treatments may be chosen as fi rst 
line for those with localized pain. Peripheral nerve blocks 
with local anesthetics and steroid are used to treat ilioingui-
nal, occipital, and postherpetic neuralgia. Complications 
from these interventions are rare and include bleeding and 
infection. The lidocaine patch and other compounded topical 
medications (e.g., gabapentin, clonidine, amitriptyline, ket-
amine either alone or combined) may be benefi cial. Capsaicin 
relieves painful symptoms but may itself be painful and 
requires 4–6 weeks of use before taking effect. 

 As noted earlier in this chapter, treatment of comorbid 
myofascial pain (MP) in older adults with focal nerve pain 
may result in dramatic pain reduction, as evidenced by our 
clinical experience with a number of older adults who pre-
sented with refractory postherpetic neuralgia [ 51 ]. In these 
patients, pain reduction related to successful non- 
pharmacological treatment of MP afforded signifi cant dose 
reduction or complete discontinuation of opioids. 

 Neuropathic pain secondary to trigeminal neuralgia (TN) 
is unique and may respond to treatment with carbamazepine 
(CBZ). Compared to other anticonvulsants, however, 
CBZ may be less well tolerated [ 161 ]. The risk of serious 
dermatologic reactions (e.g., Stevens-Johnson syndrome), 
aplastic anemia and agranulocytosis, and hyponatremia must 
be weighed prior to initiating treatment with CBZ. 
Gabapentin, while less effective for TN, is a reasonable alter-
native for those older adults who do not tolerate 
CBZ. Baclofen, a muscle relaxant, is effective for TN and 
may be combined with CBZ or gabapentin [ 162 ], but muscle 
relaxants generally should be avoided in older adults as high-
lighted in the 2012 [ 163 ]. 

 Multidisciplinary pain treatment combining physical 
therapy, occupational therapy, and psychology may be ben-
efi cial for those with refractory symptoms. As for patients 
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with nociceptive pain, those with neuropathic pain who ben-
efi t from opioids but have limiting side effects, an intrathecal 
opioid pump might be considered. Spinal cord or peripheral 
nerve stimulation is a fi nal resort for those who fail systemic, 
topical, and other non-pharmacological treatments [ 164 , 
 165 ]. Motor cortex stimulation may treat severe neuropathic 
pain involving the face or as a result of intracerebral pathol-
ogy (i.e., stroke) [ 166 ]. A psychological evaluation is 
required prior to these invasive procedures.  

    Widespread Pain 

 Fibromyalgia (FMS) syndrome, the classical condition 
defi ned by widespread musculoskeletal pain from which older 
adults suffer, affects 7 % of community-dwelling women aged 
60–79 [ 167 ]. Diagnosis requires a history of pain in at least 
three of four body quadrants lasting at least 3 months and pain 
with palpation (using 4 kgf) at 11 or more of 18 specifi c points 
on the body [ 168 ]. Morning stiffness, fatigue, nonrestorative 
sleep, neuropsychiatric disturbances (e.g., impaired memory, 
depression), paresthesias, and irritable bowel and bladder 
symptoms commonly accompany FMS. Depression and/or 
anxiety should be screened routinely, given their common 
 co-occurrence in FMS and their potential for interfering with 
analgesic effi cacy and treatment adherence. 

 The fi rst step in treating the older adult with FMS is edu-
cation. This is especially relevant for older adults and their 
caregivers who may be puzzled and frightened by the pres-
ence of widespread pain; it may be interpreted as a life- 
threatening condition. A patient-centered care model should 
be adopted so that the patient, physician, and caregiver col-
laborate in developing a personalized treatment plan. After 
providing education, evidence-based non-pharmacological 
and pharmacological treatments should be implemented. 

 To date, there have been no non-pharmacological or phar-
macological treatment studies of FMS restricted to older 
adults. Although pharmacological approaches are an impor-
tant mode of treatment, there is no evidence to support long- 
term benefi t and they should never be used without proven 
non-pharmacological approaches such as cognitive behav-
ioral therapy and aerobic exercise [ 169 ]. When depression or 
anxiety is comorbid, an antidepressant should be utilized. 
Low-dose tricyclic antidepressants such as nortriptyline or 
desipramine improve both sleep quality and symptoms 
on the global assessment scale and lead to improvement in 
tender point score, pain, and fatigue [ 170 ]. Because of the 
anticholinergic and cardiac side effects noted above, it may 
be diffi cult to increase the dose of tricyclics to a level with 
antidepressant effi cacy. Fluoxetine alone or in combination 
with amitriptyline also has benefi cial effects [ 171 ]. We do 
not, however, recommend the use of either fl uoxetine or 
 amitriptyline in older adults. Fluoxetine has a long half-life, 

and as noted earlier in this chapter, amitriptyline is 
more sedating than other tricyclics and has the highest anti-
cholinergic  burden. Symptom improvement was not observed 
in a  randomized, double-blind, placebo-controlled study of 
 citalopram [ 172 ]. 

 If depression or anxiety is comorbid with FMS and nor-
triptyline or desipramine is contraindicated, a serotonin nor-
epinephrine reuptake inhibitor such as duloxetine or 
milnacipran would be suitable. In a 3-month study, compared 
to placebo, treatment with duloxetine (60 mg twice daily) 
resulted in more improvement on the Fibromyalgia Impact 
Questionnaire (FIQ) and a number of other outcomes, inde-
pendent of its effect on mood [ 173 ]. Milnacipran, twice 
daily, improved pain and other outcome measures in 125 
patients with FMS over 12 weeks [ 174 ]. Duloxetine is not 
recommended for patients with end-stage renal disease 
(ESRD) or severe renal impairment (estimated creatinine 
clearance <30 mL/min). Milnacipran should not be used in 
patients with ESRD, and in those with creatinine clearance 
of 5–29 mL/min, the dose should be reduced by 50 %. 

 Pregabalin, discussed in the section on neuropathic pain, 
is one of three FDA-approved medications (duloxetine and 
milnacipran are the other two) for the treatment of 
FMS. Because of its anxiolytic properties, if symptoms or 
anxiety are prominent (and depression is not present), prega-
balin may be a good fi rst-line medication. Its molecular pre-
cursor, gabapentin, has proven effi cacious in the treatment of 
FMS in mixed age adults [ 175 ]. 

 Tramadol, discussed in the section on nociceptive pain, 
has effi cacy in FMS for reducing pain and improving physi-
cal function [ 176 ]. Tramadol also has been found to be effec-
tive in treating the pain of osteoarthritis [ 177 ], a disorder that 
frequently coexists with FMS in older adults. 

 Cyclobenzaprine has strong effi cacy evidence for reduc-
ing pain in FMS [ 169 ], but because of its strong anticholin-
ergic potential, decreased clearance in older adults, and 
potential to disrupt cardiac conduction, it should be used 
cautiously [ 178 ].   

    Future Directions 

 The fi eld of pain and aging is in its infancy, having originated 
because of an obvious societal need rather than a distinct 
body of knowledge. To optimize the treatment of the bur-
geoning population of older adults, numerous questions must 
be answered: (1) What drives functional decline in older 
adults with chronic pain? How should future treatment be 
targeted to most effectively ameliorate this decline? (2) What 
is the effi cacy and safety of pharmacological and non- 
pharmacological treatments for older adults? Studies must 
be designed that include adequate numbers of older adults to 
provide a meaningful answer to this question. (3) How 
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should our health care resources be funneled to optimize 
benefi ts and decrease risks? Until health care policy changes, 
how can we improve the training of students and health care 
providers to evaluate and manage pain in older adults in a 
clinically effective and cost-effective way?  

    Summary/Conclusions 

 Older adults with chronic pain should be thought of and cared 
for as older adults fi rst and as pain patients second. Their man-
agement often requires the cooperation of an  interdisciplinary 
team rather than a pain physician in isolation. Until an ade-
quate evidence base exists to direct the treatment of these 
patients, care should proceed carefully and comprehensively.     
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            Introduction 

 This chapter outlines our progress in establishing chronic 
pain as a public health problem and in developing a 
population- based approach to pain management that relies 
heavily on an informed and skilled primary care sector in the 
medical home model. Other AAPM book chapters deal with 
the causes and complexities of different pain conditions and 
their treatments. This chapter will focus on gains that have 
been made in structuring models of care that improve pri-
mary care treatment and elevate the critically important role 
that primary care providers play in managing chronic pain. 

 In 1999, I wrote the following “Conclusion” in a paper for 
the  Medical Clinics of North America : “Primary care and 
pain medicine: A community solution to the public health 
problem of chronic pain” [ 1 ]:

  This paper presents commonly accepted evidence that defi nes 
chronic pain as a public health problem crying out for a re- 
organization of the manner in which our health care system 
manages pain. I have endeavored to present some of the concep-
tual, administrative and communication factors that may con-
tribute to sustaining the present system of ineffective care. I have 
described several different but common models of care and why 
they have been ineffective. Finally, I have introduced the ratio-
nale for a new model of care that would remediate some of these 
problems. This model emphasizes the critical role of two new 
players in the specialized medical care of pain who relate closely 
to the functional restoration roles of physical therapists and 
behavioral specialists. The two new players are the informed 
 primary care physician  in a community practice, and the  pain 
medicine specialist  (Fig.  20.1 ).  

 Informed  community primary care physicians  contribute 
their expertise in longitudinal, comprehensive management 
combined with their more intimate knowledge of health, family 
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   Key Points 

•     The concept of pain as a major public health problem has 
been gaining traction, fueled by societal awareness of 
three intersecting health crises:  fi rst , pain’s contribution 
to rising health-care costs affecting the competiveness of 
American business;  second , hundreds of thousands of 
American troops returning home with chronic pain and 
comorbidities such as PTSD (post-traumatic stress disor-
der); TBI (traumatic brain injury); CARF [no expansion 
needed]; JCAHO (Joint Commission for the 
Accreditation of Health Care Organizations); ACGME 
(Accreditation Council for Graduate Medical 
Education); VHA (Veterans Health Administration); 
TENS (transcutaneous electrical nerve stimulation) sub-
stance abuse, and suicide risk; and  third,  a growing epi-
demic of prescription analgesic drug abuse.  

•   “The pain medicine and primary care community reha-
bilitation model” (PMPCCRM) is proposed as a 
performance- based system of integrated, biopsychoso-
cial, interdisciplinary, patient-centered team care in 
primary care offi ces closely supported by interdisci-
plinary pain medicine specialty clinics.  

•   The PMPCCRM is adopted as the stepped care model 
in two major capitated health-care systems that rely on 
cost- effective outcomes, the Department of Veteran 
Affairs and Department of Defense; however, the goals 

of PMPCCRM will only be achieved with adequate 
training to an appropriate level of competency for all 
clinicians in the system, including both primary care 
providers and pain medicine specialists.    
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and other psychosocial factors and community resources that 
might importantly infl uence the outcome of pain treatment.  Pain 
medicine specialists  may have initial training and practice expe-
rience in a traditional specialty (e.g., anesthesiologist, psychia-
trist, neurologist, neurosurgeon, physiatrist) but are now defi ned 
by having been board certifi ed by credentialing and examination 
in the new specialty of pain medicine. The pain medicine spe-
cialist provides consultative support to the network of primary 
care physicians, physical therapists, and behavioral clinicians in 
the community centers, introduces new cost-effective technol-
ogy rapidly into the system, and organizes and monitors the 
cost- effective and timely functioning of a complimentary net-
work of needed sub-specialty services in the tertiary setting. 

 This model can be built gradually by selective practice 
collaborations with like-minded practitioners over time and will 
be supported by the insurance industry who already recognize 
the need for such a system, by health care system administrators 
who recognize the competitive advantages of such a system, and 
by regulators and certifying bodies, such as CARF, that recog-
nize the value of such a system of care. Critical to success will 
be access to consistent information about the performance of the 
system, specifi cally the outcomes of patients as measured most 
importantly by function and costs, and the professionals’ adher-
ence to the processes enhancing quality care that is cost- 
effective. To demonstrate cost-effectiveness, the system will 
need to utilize uniform measures of outcomes used nationally to 
establish performance against accepted benchmarks of quality 
and cost-effectiveness. Support for such a model can be solicited 
from health industry constituents such as insurers, managed care 
companies, and state and federal agencies, and from health care 
systems such as hospital networks, particularly those with capi-
tated risk. The challenge for these entities will be to identify and 
support key leaders and practitioners possibly outside traditional 
specialty structures, who have the necessary commitment to 
developing such a model. 

   My editorial in  Clinical Journal of Pain , then the offi cial 
journal of the American Academy of Pain Medicine, fol-
lowed shortly: “The pain medicine and primary care com-
munity rehabilitation model: Monitored care for pain 
disorders in multiple settings” [ 2 ]. Both of these papers 
called for a population-based approach to pain management. 

 This chapter will review our progress in adopting this 
population-based approach. I will particularly emphasize some 
of the structural changes in medicine that are encouraging, even 
in some cases mandating, the pain medicine and primary care 
community rehabilitation model and the centrality of a well-
trained and rewarded primary care sector for the chronic disease 
management of pain. I will also marshal some of the emerging 
evidence that is accumulating to support these changes.  

    The Decade of Pain Control and Research 

 Where have we come since 1999? Over the ensuing decade, 
progress was slow. Our health-care system continued to 
expand in costs and size without any indication that quality 
was improving and with considerable data demonstrating 
deterioration in many sectors and a widening of disparities in 
health care. Much was written about chronic pain’s role in the 
health economy and its contribution to its costs and dispari-
ties. Although certain sectors of American health care (e.g., 
the Veterans Health System followed by JCAHO) promoted 
evaluating pain systematically, and the United States Congress 
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declared the “Decade of Pain Control and Research,” 2001–
2010 [ 3 ,  4 ], the medical establishment made little progress in 
addressing the defi cits in research funding and training and 
the organizational factors in the health system that perpetu-
ated the public health problem of pain [ 5 ,  6 ]. 

 During the early part of the decade, concerted efforts by 
the American Pain Foundation joined by the Pain Care 
Coalition (American Academy of Pain Medicine, American 
Pain Society, American Headache Association) led to a bill 
(the so-called Rogers Bill named after its sponsor in 
Congress, Rep. Bill Rogers from Michigan) to establish a 
Pain Institute at NIH and more funding for research. 
Congressional support for this bill was tepid however. The 
AAPM and American Board of Pain Medicine made appli-
cations to the ACGME to establish expanded training for 
pain medicine specialists but was turned down on two occa-
sions by a negative vote by ABMS members of the review 
committee – although other non-ABMS members voted for 
expanding training. Finally, beginning in 2008, the concept 
of pain as a major public health problem began gaining trac-
tion in a wider sector of American society, fueled by three 
intersecting societal crises.  First , pain was demonstrated to 
contribute to the problem of rising health-care costs and its 
effects on the competiveness of American business and 
America’s economy [ 7 ].  Second , hundreds of thousands of 
American troops were returning home from Iraq and 
Afghanistan for care in the military and veteran health sys-
tems with chronic pain, many with comorbidities such as 
PTSD and post- concussive syndrome, and as substance 
abuse and suicide rates rose in this population, pain was dis-
covered to be a driving factor [ 8 – 10 ].  Third,  emerging data 
demonstrating a growing epidemic of prescription analgesic 
drug abuse [ 11 ,  12 ] was brought to American consciousness 
by the national press. Meanwhile, the American Pain 
Foundation led the development of the Pain Forum, a con-
sortium of professional, patient-centered, and industry orga-
nizations, and the Pain Care Coalition expanded to include a 
powerful partner, the American Society of Anesthesiology. 
Together, these groups successfully helped marshal three 
bills through congress: the Veterans Pain Care Act (2008) 
[ 13 ], the Military Pain Care Act (2009) [ 14 ], and the inclu-
sion of the provisions of the original NIH Rogers Bill in the 
national health- care bill for health-care reform (2011) [ 15 ]. 
With the passage of these bills, which require a yearly prog-
ress report to congress, rapid transformative changes are 
occurring in pain management and research in the veterans 
and military health systems and in NIH. The former two sys-
tems, which are capitated and deliver care to a population of 
patients under a fi xed budget, are most relevant to a discus-
sion of the immediate changes that are needed in the health-
care system. The NIH, which has long overlooked funding 
for the naturalistic, health systems, and combination trials 
demanded by the public health problem of pain [ 16 ], much 
less the development of new treatments, is most relevant in 

the long run for promoting research that improves the 
 evidence basis for pain management.  

    Evolving Models of Primary Care for Pain 

 The  VA Health Administration  (VHS) has instituted a pro-
gression of activities, consistent with the PMPCCR model, 
leading to the publication and dissemination of a Directive, 
written by this author and Robert Kerns, National Program 
Director for Pain Management. The Directive outlines a new 
standard of care for pain for the entire VA [ 17 ], Stepped Pain 
Care [ 18 ] Rosenberger et al. Federal Practitioner (2011), 
which directs that a biopsychosocial model of patient- 
centered chronic pain care be provided seamlessly and col-
laboratively in primary care, secondary care, and tertiary 
care with movement between sectors depending on complex-
ity, treatment refractoriness, comorbidities, and risk. The 
model is consistent with the medical home model in the 
national health act in that it emphasizes routine primary care 
screening for pain and comprehensive assessment, case 
 management by interdisciplinary teams, shared decision-
making with patients and their families, and patient self- 
management. System support for primary care is provided 
by pharmacy through medication and opioid management, 
by behavioral health with screening and management of 
mental health comorbidities, and by evidence-based guide-
lines and clinical algorithms, as in Fig.  20.2 . The evidence 
basis for this model is emerging from clinical trials and 
cohort studies in primary care systems, most notably in the 
VHA, in which specifi c primary care enhancements improve 
outcomes in primary care practices managing pain [ 19 – 25 ].  

 To promote this transformation in all 153 VHA medical 
facilities and their related outpatient clinics, the VHA’s 
national pain management offi ce is supported by the National 
Pain Management Strategy Coordinating Committee 
(NPMSCC), consisting of representatives from several other 
program offi ces (e.g., anesthesia, education, mental health, 
neurology, nursing, primary care, PM&R, research, and 
quality improvement), and a National Pain Leadership Group 
consisting of VISN (regional) and facility “points-of- 
contact,” which discuss implementation progress in monthly 
meetings. National and regional workshops for “pain cham-
pions” in each primary care setting are being held in con-
junction with transformation of VA care to primary care Pain 
Aligned Care Teams (PACT) in the medical home model. 
National workgroups have identifi ed core “competencies” 
for VHA primary care providers in pain management, as 
listed in Table  20.1 . To provide for the needs of the huge 
population requiring pain management, these competencies 
will necessarily be extended considerably to encompass 
many offi ce-based procedures and interventions as improved 
training proceeds in primary care, both in postgraduate 
 medical education and continuing education.
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   One innovative contribution of the academic and private 
sector to post-training continuing education is academic 
detailing, as established by the University of New Mexico’s 
ECHO model of using videoconferencing technology to train 
providers while they care for patients with complex chronic 
pain that is beyond the scope of their initial training. In the 
model of a resident case conference, interdisciplinary teams 
of clinicians (pain medicine specialists, psychologists, psy-
chiatrists, social workers, and physical therapists) use video-
conferencing links to supervise simultaneously several 
providers whose patients have diffi culty accessing specialty 
pain care due to one or more factors such as distance, trans-
portation, and illness severity. Evaluation of the impact of this 
model on the outcomes of patients with hepatitis C has shown 
outcomes equivalent to direct specialty care [ 26 ]. Although 
patient outcomes for pain specialty supervision are not yet 
published, supervised providers exhibit high satisfaction, 
confi dence in pain care, and the growing capacity to manage 
chronic pain complexity independently of the specialty team. 
Providers must attend weekly 2-h conferences for a year and 
present to and follow with the pain team at least ten cases over 
that year before suffi cient knowledge and skill transfer is 
achieved so they can approximate pain medicine practice at a 
specialist level. The ECHO concept has been adopted for trial 
in six different regions of the VHA in what is now called the 
Specialty Care Access Network or SCAN-ECHO, and 
each site is now actively providing such telehealth supervi-
sion with plans to link to direct telehealth patient care. 
The end result will be primary care providers with direct pain 

management training in a preceptorship model similar to resi-
dency training. To support such a successful postgraduate 
medical education intervention, credentialing organizations 
are now challenged to fi nd an acceptable way to test and cre-
dentialing such providers in primary care pain medicine. 

 The Department of Defense (DoD), led by the Army 
Surgeon General and guided by the Defense and Veterans 
Pain Management Initiative (DVPMI), in 2009 chartered the 
Army Pain Task Force, including pain experts from the VA, 
Navy, and Air Force. The task force intensively studied the 
problem of pain management in the military over a 6-month 
period, making dozens of site visits to “best practices” as 
well as holding three retreats, and published a 163-page 
report [ 27 ] which thoroughly outlined the defi ciencies in care 
and made over 100 recommendations for transforming pain 
care in the military. Key among the recommendations was 
adoption of the stepped care model for providing uniform 
standards for pain care in the military and in the 
VA. Subsequently, the VA-DoD Health Executive Council 
(HEC), codirected by the Under Secretaries for Health of 
both the VA and the DoD, chartered a Pain Management 
Working Group (PMWG). The PMWG, cochaired by this 
author, is charged with helping establish a single system of 
continuous, collaborative, and effective pain care, research, 
and education for the VA and DoD. The Defense and Veterans 
Center for Integrated Pain Management (DVCIPM) is a 
newly functional offi ce chartered under the lead of the army 
to help operationalize the work of the HEC-PMWG. Projects 
underway include PASTOR, a standardized pain assessment 
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to be used in all chronic pain encounters, no matter the set-
ting but particularly in primary care, to assist providers in 
real-time clinical decision-making. The assessments will 
generate both cross-sectional reports for primary care pro-
viders at time of initial assessment as well as longitudinal 
reports on clinical outcomes. All data will be entered in a 
data registry and used to establish the benchmarks needed for 
health-care administrators to address planning and policy, 
consistent with the PMPCCR model as outlined in the begin-
ning of this chapter. The HEC-PMWG hopes to coordinate 
DoD and VHA activities in at least two rapidly developing 
programs, the assessment and data registry project, PASTOR, 
and the SCAN-ECHO postgraduate training project.  

    Changes in the “Medical Establishment” 

 Finally, led by the American Medical Association (AMA) ,  
other organizations outside the VA and military have called 
for changes based on wide recognition of pain medicine 
training defi ciencies for all physicians, particularly primary 
on who fall the largest burden of care [ 28 – 30 ]. Through the 
concerted efforts of the AMA’s Pain and Palliative Medicine 
Specialty Section Council (PPMSSC), under the direction 
of its chairman, Philipp M. Lippe, MD, FACS, the AMA 
hosted the fi rst national summit on Pain Medicine in 2009. 
The entire process and its outcomes are described in a 2010 
paper in  Pain Medicine  [ 31 ]. The process began with the 
adoption of Resolution 321 (A-08) at an AMA Annual 
House of Delegates meeting in June 2008. Resolution 321 
(A-08) states, in part, that “….the AMA encourages rele-
vant specialties to collaborate in studying: (1) the scope 
and practice and body of knowledge encompassed by the 
fi eld of Pain Medicine; (2) the adequacy of undergraduate, 
graduate, and post graduate education in the principles and 
practices of the fi eld of Pain Medicine, considering the 
current and anticipated medical need for the delivery of 
quality pain care; and (3) appropriate training and creden-
tialing criteria for this multi-disciplinary fi eld of medical 
practice.” Over several months, representatives from all 
clinical specialties in the AMA convened in a modifi ed 
Delphi process with representatives of the VA, the military, 
and major pain organizations. Their task was to identify the 
most pressing issues affecting the care of pain. The top fi ve 
issues that emerged from this process are outlined in Tables 
 20.1  and  20.2 .

   A retreat was held the day prior to the annual midyear 
meeting of the AMA in Houston, Texas, in November 2009. 
Participants thoroughly considered the problem in an open, 
transparent forum. For the most part, they did not defending 
turf or position but honestly attempted to understand the 
problem and agree on the best approach for the benefi t of 
medicine and the population. For the fi rst time, pain medi-
cine specialists, surgeons, internists, family physicians, psy-

chiatrists, and others, most in leadership positions in medical 
schools, the AMA, community practice, and various large 
organizations, contributed their ideas openly and construc-
tively. The meeting imparted a general sense of a medical 
community of interest and intent. Regarding education of 
primary care providers, one of the workgroups, charged with 
answering the Delphi process-generated question, “What 
should all physicians know about Pain Medicine (i.e., where 

     Table 20.1    Topics of the First National Pain Medicine Summit, 
American Medical Association (AMA), November 2009   

 1. What should all physicians know about pain medicine (i.e., 
where is the line drawn between primary care pain medicine 
competency and specialty pain medicine competency)? 

 2. How should pain medicine be taught? 
 3. What are the parameters that defi ne the fi eld of pain medicine? 
 4. What mechanisms do we need to establish the competency of a 

physician who wishes to practice pain medicine? 
 5. What are the barriers that prevent patients from receiving 

adequate pain care, other than the absence of competent pain 
medicine physicians? 

   Table 20.2    Pain management core competencies, primary care   

  1. Conduct comprehensive pain assessment 
  2. Negotiate behaviorally specifi c and feasible goals 
  3. Know/use common metrics for measuring function 
  4. Optimize patient communication 

 (a) How to provide reassurance 
 (b) How to foster pain self-management 

  5. Conduct routine physical/neurological examinations 
  6. Judiciously use diagnostic tests/procedures and secondary 

consultation 
  7. Assess psychiatric/behavioral comorbidities 
  8. Know accepted clinical practice guidelines 
  9. Use rational, algorithmic-based polypharmacy 
 10. Manage opioids safely and effectively 
  Additional competencies  
 11. Provide offi ce-based procedures (potentially guided by 

ultrasound) 
 Trigger point injections 
 Joint injections 
 Peripheral nerve blocks 

 12. Provide brief or sustaining psychotherapeutic enhancements 
 Cognitive reframing 
 Motivational interviewing 
 Problem-solving 
 Supportive patient and family counseling 
 Goal-oriented, patient-centered pain management planning 
 Relaxation training and meditation 
 Weight and food management 

 13. Supervise/prescribe physical therapies 
 Exercise regimens (McKenzie; Krause) 
 Ice and stretch 
 Neuromodulation (TENS, inferential stimulator) 
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is the line drawn between primary care Pain Medicine com-
petency and specialty Pain Medicine competency)?” recom-
mended the following fi ve “next steps” [ 32 ]: (1) The AAPM 
should collaborate with the Association of American Medical 
Colleges about standards for undergraduate education. (2) 
Each medical specialty should establish specifi c pain medi-
cine competencies through ACGME. (3) The American 
Board of Medical Specialties should recognize pain medi-
cine as a primary specialty to ensure adequacy and consis-
tency of pain medicine specialty training/certifi cation 
nationally and to assure uniform and reliable education for 
students in medical schools. (4) The Council on Medical 
Education of the AMA should resolve to develop a specifi c 
educational package on competencies for pain medicine. (5) 
Gaps in pain care in the ACGME programs should be fi lled 
by surveying the Association Program Specialty Directors of 
ACGME to determine what is currently being taught and 
what needs to be taught about pain medicine in their pro-
grams. The survey could be developed from core compe-
tency standards for primary care, perhaps adopting the VA’s 
competencies, as outlined in Table  20.1 . Efforts for a follow-
 up summit to assess progress are underway. 

 Passage of the National Health Reform Act of 2010 
that included the language of the original Rogers Bill 
required that the NIH attends to pain research and education 
and charter an Institute of Medicine (IOM) Committee to 
study and make recommendations for a widespread societal 
approach to addressing the problem of chronic pain. Since 
then, NIH has established several working groups to address 
defi ciencies in education and research in pain management 
[ 33 ]. The IOM recently convened the recommended commit-
tee and completed a report, “Relieving Pain in America: A 
Blueprint for Transforming Prevention, Care, Education, and 
Research,” that comprehensively reviewed the public health 
burden of pain, collated and summarized the literature out-
lining clinical defi cits and needs, and commented on the rel-
evant needed research [ 34 ]. The IOM report cogently 
compiled and summarized an incredible breadth and depth 
of information supporting the need for a population approach 
such as presented by the PMPCCR model and the education 
and training required to establish such a model. However, 
strikingly absent from the report were specifi c suggestions 
for reform of education and training of physicians, which 
presents the most salient challenge if society is to effectively 
address the public health problem of pain as the IOM report 
outlined in such detail. The AMA report went much further. 
A demand for AAMC-mandated reform of medical student 
education, ACGME-mandated reform of primary care resi-
dency and pain fellowship training as outlined in the AMA 
Summit Report, would drive the system toward a PMPCCR 
model and real system change. Causes of this reluctance may 
refl ect the membership of the IOM Committee, which largely 

represented traditional specialty, research, and patient advo-
cacy interests. Tellingly, there was no representation on the 
panel from internal medicine or family practice, the special-
ties that bear the largest burden of pain, whereas there were 
three psychologists, two ethicists, and one writer.  

    The Future 

 The management of pain can no longer be put on medicine’s 
back burner. Society now demands change. Medicine’s guild-
like structures support the tribal identities that perpetuate 
fragmented pain care. Doctors would like to continue lucra-
tive practices that focus on technically diffi cult procedures 
that are highly reimbursed. These identities and structures are 
threatened by a new model of integrated and patient-centric 
team care based in primary care offi ces and closely supported 
by the well-trained pain medicine specialist. Thoughtful, bio-
psychosocial chronic disease management is professionally 
rewarding if a provider is suffi ciently trained and supported 
because it is effective. There is no greater pleasure than 
relieving suffering and restoring meaningful life. However, if 
one has to close practice because reimbursement favors only 
procedures completed, not outcomes, then change will not 
occur. Society must make the changes – medicine will not. 

 How different care will be allocated among primary care 
and specialty care remains to be determined. There will be 
two polarities in this determination; either may evolve, or 
some combination depending on circumstances. Both sce-
narios emphasize the importance of the primary care pro-
vider. In the fi rst scenario, pain medicine specialists will 
acquire much more specialty training in biopsychosocial 
pain medicine, encompassing all the training needed for 
managing complex chronic pain. Primary care providers will 
continue to enlarge the scope of their practices in pain man-
agement but leave complexity and risk management cases to 
the specialists. In the second scenario, primary care physi-
cians will become subspecialists in pain medicine, with an 
extra year or more of training much like they do in palliative 
care, cardiology, and pulmonology, and will care for the vast 
majority of patients with chronic pain at both the primary 
and secondary levels of care. They will adopt many of the 
roles and techniques now practiced in pain medicine spe-
cialty care. Pain medicine specialists will manage only the 
technically complex case requiring special, expensive equip-
ment and training and practiced in tertiary care centers. The 
collaborative models of care that evolve in these two sce-
narios will be determined by a complex interaction of health 
economics, medical politics, and medical science. Hopefully, 
the patient’s and society’s mutual best interests will be served 
by measurement based choices in health care that will drive 
the ultimate model that emerges. 
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 Several specifi c self-care and primary care enhancement 
models have already been examined. Davies, Quintner, and 
colleagues describe how a state in Australia implemented a 
publicly funded self-management program that greatly 
reduced the need for primary care and pain specialty care vis-
its and reduced wait times for specialty pain care [ 35 ]. 
Wiedemer et al. describe how a structured opioid manage-
ment program run by pharmacists in a veterans hospital’s pri-
mary care clinic reduced aberrant behavior and identifi ed 
patients with substance use disorders needing referral to 
addiction treatment [ 23 ]. Dobscha and colleagues, in a con-
trolled clinical trial, showed that enhancing primary care of 
pain with telephone-assisted consultation and support for 
emotional responses to pain, such as depression, improved 
patient outcomes and costs over “treatment as usual” condi-
tion [ 36 ]. Kroenke, Bair, and colleagues implemented a 
stepped care approach in primary care that demonstrated clin-
ical effi cacy for chronic pain with comorbid depression [ 37 ]. 

 Who knows whether the primary care subspecialty model, 
pain medicine specialty model, or some hybrid, depending 
on local/regional conditions, will dominate the future of 
pain management. Society and its inevitable reinforcement 
of effi ciency will assure that the PMPCCR model will 
prevail ultimately. In any case, the optimal result will be 
the engagement of patient and provider within a seamless 
continuum of pain management within a health system and 
society that maximizes pain control, function, and overall 
quality of life. The widespread use of e-health supported 
by interactive technologies will engage patient in active, 

positive, neuromodulatory behavioral and emotional self-
management strategies. These strategies will be culturally 
socialized within a supportive family, workplace, and com-
munity milieu that provides for self-actualization and pro-
ductivity that enhances self-esteem, rather than destroying it. 
These strategies will be a foundation of a person-in-pain’s 
biopsychosocial medical pain management, rather than 
an adjunct to a series of procedures, medications, and 
other biomedical interventions or outside the clinical 
milieu altogether. Patients will learn new coping skills 
that are transferable to other challenges and settings in their 
life course. 

 When entering the health system, access to an evidence- 
based stepped model of care will marshal resources appro-
priate to the level of need to achieve shared patient-centered 
goals. A population-based allocation of resources will 
achieve effi ciencies and effectiveness unheard of in today’s 
confusing, ineffi cient medical environment. Figure  20.3  
depicts such a population-based system of care, with the 
majority of care being self-care using evidence-based meth-
ods of primary prevention such as weight control and exer-
cise – much like cardiovascular care relies on self-management 
of diet and exercise to reduce risk of CV disease. Once pain 
symptoms ensue, then a seamless stepped model, relying on 
a healthy foundation of self-management, will begin in pri-
mary care. Biopsychosocial outcomes will be continuously 
monitored so that there are no barriers to pain specialty treat-
ment and “chronifi cation” does not progress to “maldynia” 
and its attendant costs to patient, family, and society [ 38 ].      
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            Why Utilize Patient Education and Advocacy 
Organizations? 

 Living with chronic pain is a total-person experience. 
Chronic pain affects all aspects of an individual’s life. The 
physical effects are clear—pain, sleep deprivation, and cur-
tailed capacity to function. The emotional effects should also 
be clear—in most cases depression, sense of loss, fear and 
anxiety, frustration, and diminished hope and confi dence. 
The social effects should also be clear—diminished social 
activities and contacts, strained marital, family and work 
relationships, and withdrawal. The effects on work and 
career should also be obvious—diminished capacity to per-
form, diminished ability to achieve career goals, possible 
loss, or end of work life. 

 These effects in turn contribute to spiraling the individual 
into a mixed state of pain, fear, withdrawal, anger, anxiety, 
frustration, hopelessness, and defeat. How does the medical 

practitioner deal with all of that in the 10, 15, or 20 min of 
the periodic offi ce visit? Most people living with chronic 
pain need a great deal more than what can be provided in the 
typical offi ce visit. The days and weeks are long when living 
with pain, and the need for information and support is con-
tinuous beyond the medical offi ce visit. The physical- 
psychosocial impact of pain is well documented [ 1 ]. 

 In addition referring to other practitioners who offer com-
plementary therapies, one resource, often not utilized by 
medical practitioners, is encouraging patients to check out 
and connect to the multitude of helpful, credible patient edu-
cation and support organizations. There are many organiza-
tions that provide comprehensive information and various 
support services. Some are defi ned by a particular pain dis-
ease, and some are general about pain in all of its forms. 
Most have comprehensive websites with information and 
resources that can assist the person with pain to manage their 
pain. They all also serve the very important function of con-
necting the person with pain to others who are living with 
pain. A common experience of people living with pain is iso-
lation and a sense of being alone and the only person living 
this pain experience. These patient support sites offer a com-
munity of people and an inventory of information and 
resources to ameliorate the isolation. 

 There are many potential benefi ts for people with pain 
who consult and utilize patient education and support organi-
zations. A short list would include:
•    Access to comprehensive, helpful information about their 

pain condition and treatment options for their pain  
•   Access to credible, practical, and tested tools for improv-

ing your well-being and reducing pain  
•   Breaking the sense of isolation and connecting individuals 

to others who immediately understand their challenges  
•   Presenting links to a multitude of organizations and 

resources that can be specifi c to an individual’s needs  
•   Presenting information about key pain advocacy issues 

and offering instruction and ways to become better per-
sonal advocates and advocates for improved pain policy  

      Pain Care Beyond the Medical Practice 
Office: Utilizing Patient Advocacy, 
Education, and Support Organizations 
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   Key Points 

•     There are numerous, credible pain patient education, 
 support, and advocacy organizations.  

•   The medical practitioner has little time or experience 
to provide some of the critical assistance elements for 
their patients.  

•   Pain patient education, support, and advocacy organi-
zations can provide helpful support and education for 
pain patients that make a critical difference in their 
ability to successfully manage their pain.  

•   Medical practitioners should include referrals to these 
organizations as standard treatment recommendations.    
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•   Presenting credible and useful information to help people 
with pain to better communicate with their health-care 
providers, with family members, and with one’s social 
and work networks  

•   Presenting information about the latest and future treat-
ment options for pain  

•   Presenting a general message of hope and confi dence that 
people are listening and working to improve pain care    
 These benefi ts are tangible, measurable benefi ts for people 

living with pain. Promoting patients to connect to credible 
patient advocacy, education, and support organizations offers 
the practitioner an active and helpful complement to the med-
ical services that take place in the offi ce and relieves the prac-
titioner from the challenging and time-consuming burden 
of being the only source of expertise and consolation. 
Investigating these resources presents opportunities for 
patients to take charge of their pain, to become informed, con-
nected, and empowered to take actions to improve their lives.  

    Patient Organizations and Resources 

 There are many patient organizations that provide credible 
information and helpful resources and services for people 
living with pain. Some focus on specifi c diseases, and some 
are about pain and its variety of causes and manifestations. 
The leading national organizations providing information 
and support for people with pain are the  American Pain 
Foundation  ( APF ) (  www.painfoundation.org    ) and the 
 American Chronic Pain Association  (  www.theacpa.org    ). 
Each offers a variety of resources that are web-based and 
some print and personal resources. In 2010, a third national 
pain organization, the  National Pain Foundation , gifted its 
web and program resources to the American Pain Foundation 
enhancing the breadth of content of the APF. 

 A short list of organizations that focus on a particular pain 
condition includes the  Refl ex Sympathetic Dystrophy Syndrome 
Association  (  www.rsdsa.org    ) which focuses on what is now 
referred to as complex regional pain syndrome,  TNA The Facial 
Pain Association  (  www.fpa-support.org    ) which focuses on 
facial pain conditions such as trigeminal neuralgia,  Lupus 
Foundation of America  (  www.lupus.org    ),  The Neuropathy 
Association  (  www.neuropathy.org    ), the  National Vulvodynia 
Association  (  www.nva.org    ),  Ehlers- Danlos National 
Foundation  (  www.ednf.org    ), the  Interstitial Cystitis Association  
(  www.ichelp.org    ), the  National Headache Foundation  (  www.
headaches.org    ), and the  National Fibromyalgia and Chronic 
Pain Association  (  www.fmcpaware.org    ). 

 In order to illustrate how a national pain patient organiza-
tion might be helpful to a person with pain and a helpful 
supplement to the practitioner’s work, consider a scenario 
where Jane Doe has just visited her doctor with complaints 
of debilitating low back pain and a long-term, persistent, 

generalized pain in her shoulders, neck, and upper back. She 
explains that her shoulder and neck pains have been prevent-
ing her from engaging in many of her usual activities and 
cutting her off from friends. After a thorough history and 
exam, her doctor diagnosed severe muscle strain in her lower 
back and possibly a fi bromyalgia condition. He recommends 
customary treatment choices for both conditions and that she 
consult the resources about back pain and fi bromyalgia at the 
APF website,   www.painfoundation.org    . He explains in a few 
minutes his diagnoses offering basic information about mus-
cular strain and fi bromyalgia and encourages her to “read-
 up” on these conditions on the website. 

 That evening Jane opens up the website of the APF and 
sees the homepage: 

 Jane notices a couple of paths to follow: (a) Click on the 
“Learn About Pain” button; (b) Click on the “PainAid—
Support” button. She starts her search with “Learn About 
Pain” and sees that there is section on “Pain Conditions” 
where “Fibromyalgia” and “Back Pain” are listed. A search 
on each of these paths uncovers pages and pages of informa-
tion about these conditions including Tip Sheets, Fact Sheets, 
Handbooks, archived webinars, treatment information and 
self-help resources, interviews with experts, FAQs and links 
to professionally moderated chat rooms on fi bromyalgia and 
back pain, patient stories, and comprehensive lists of 
resources including books, websites, and articles. Following 
the PainAid path, she discovers a list of regularly scheduled 
professionally moderated Live Chats and a large list of 
Discussion Boards including a topic section on Fibromyalgia 
and another on Back Pain. 

 Jane’s fi rst visit to the APF site is more exploratory where 
she fi nds topics, skim reads various sections, and makes 
mental notes for her return. Her initial impressions include a 
major sense of relief after reading descriptions of “fi bromy-
algia” and “muscle strain back pain” that provide her a strong 
sense that the diagnoses were correct. She also was immedi-
ately gratifi ed to read the words of others who are experienc-
ing similar pains and limitations confi rming that she was not 
imagining her pains and not “crazy or weak” because she felt 
those pains. The words she read from others were exact 
descriptions of what she was experiencing. The quick read of 
information about treatments also confi rmed that the recom-
mendations from her physician were appropriate and stan-
dard for the pains she experienced. 

 After several days of exploring, reading deeper, and view-
ing webinars on the subjects, Jane felt very informed and 
equipped to take charge of her pains. She followed her doc-
tor’s instructions with confi dence and added some treatment 
activities including gentle stretching and guided relaxation 
techniques to her self-care. She participated in chats and dis-
cussion boards and shared her experiences and learned from 
the experiences of others. In a brief time, her low back muscle 
pain ended, and she learned to manage her fi bromyalgia pain. 
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After a few months Jane engaged in some of the advocacy 
opportunities outlined on the website and felt encouraged that 
her advocacy was contributing to better care for others who 
might be in the early stages of addressing their chronic pain. 

 The information and support that Jane received was vital 
to her understanding her pain, vital to her commitment to her 
treatment regimen, vital to her confi dence and optimism, and 
a major contributor to the successful management of her 
pain. This story is representative of many who utilize the 
assistance of patient information and support organizations. 
The list presented earlier is only a small representation of the 

type and number of organizations available for pain patient 
support. Patient information, support, and advocacy organi-
zations are a useful supplement to the advice and medical 
decision making that goes on in the medical offi ce.     
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            Introduction 

 Pain in infants was essentially ignored up until the 1980s. The 
few reports that did exist were small observational studies 
[ 1 – 4 ]. In 1987, the fi rst randomized trial on pain in neonates 
was published in the  Lancet,  in which it was reported that the 
standard for anesthesia for neonates undergoing repair of pat-
ent ductus arteriosus was inadequate and that infants who 
received an opiate-based anesthetic over the usual nitrous 
oxide had fewer postoperative complications [ 5 ]. At the time 

that article appeared, there was an increased interest in the 
issue of pain in infants, but there were several challenges in 
order to proceed. The fi rst challenge was how to assess pain 
in a uniformly nonverbal population, especially given that 
most defi nitions of pain included self-report [ 6 ]. The second 
challenge was to determine which analgesics were effective 
for which conditions with considerations for safety in this 
vulnerable population. As will be reported below, there was a 
need for alternate non-pharmacological approaches to pain 
control, and thus, studies were required to test which ones 
were effective for pain, particularly procedural pain. 

 Infants undergoing surgery now typically receive adequate 
anesthesia and analgesia due to the pioneering study men-
tioned above [ 5 ] as well as subsequent studies on the effects 
of surgical pain on neonates [ 7 ,  8 ]. Guidelines on the treat-
ment of surgical pain in neonates suggest opiates for major 
surgery, and this is usually followed [ 9 ,  10 ]. Now, attention 
has moved to common procedural pain management [ 11 ]. 

 Infants who are hospitalized in neonatal intensive care 
units are subjected to numerous procedures as part of neces-
sary monitoring and therapeutic interventions. Many of these 
procedures involve tissue damage, such as heel lance, intra-
venous line insertions, lumbar punctures, or have been con-
sidered to be painful although typically not tissue damaging 
per se, such as endotracheal intubation or suctioning of in 
situ endotracheal tubes. Estimates of procedural pain range 
from 10 per day to 5 per week, with approximately half 
receiving no pain management strategies [ 9 ,  10 ,  12 ,  13 ]. This 
high exposure to untreated procedural pain at a time of 
increased developmental plasticity is not inconsequential 
[ 14 – 16 ]. There is peripheral hypersensitivity [ 17 ], behav-
ioral blunting [ 18 ,  19 ], altered cortisol response [ 20 ], and 
altered thermal sensitivity into childhood [ 21 – 24 ]. 

 The challenges of measuring pain in this population, of 
using pharmacological interventions and of alternate inter-
ventions, are being met to some extent. The current state of 
knowledge on these topics will be presented in this chapter 
with a conclusion regarding the remaining unmet challenges.  
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   Key Points 

•     Excessive exposure to painful invasive procedures is 
part of the experience of hospitalized neonates.  

•   Pain is not treated in more than half of invasive proce-
dures in neonates.  

•   Assessment of pain in neonates requires a multidimen-
sional approach that also accounts for gestational age  

•   Although effective for postoperative pain, analgesics, 
including opiates, topical agents, and nonsteroidal 
anti- infl ammatory agents, are not appropriate for 
minor procedural pain in neonates.  

•   Non-pharmacological approaches to pain management 
have proven to be effective for minor procedural pain.    
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    Pain Assessment 

 An accurate pain evaluation is an essential step to its man-
agement. Although it is well recognized, researched, and has 
been incorporated into best practice clinical guidelines, this 
task remains challenging in critically ill infants. Through the 
recognition that preterm infants feel pain, tremendous 
advancements in this fi eld have been made and have 
prompted the development of various unidimensional and 
multidimensional pain assessment measures [ 25 ,  26 ]. 
Behaviors identifi ed as being reliable proxy indicators for 
pain evaluation, such as facial expressions and cry, are not 
without their limits. As critically ill preterm and term neo-
nates may have limited neurological development and energy 
to construct a proper observable response to pain, it is not 
uncommon for these fragile babies to not display any detect-
able cues of such suffering [ 27 ,  28 ]. With the fast progress of 
neuroimaging techniques, research focus has shifted to mea-
surement of cortical activity related to noxious events, per-
haps providing clinical researchers opportunities to explore 
the use of associated signals to identify and better understand 
the pain process. Nonetheless, to date, behavioral displays 
caused by pain remain the best available means to evaluate 
the infantile forms of self-report and should be used as “sur-
rogate” measures in clinical practice [ 6 ]. 

    Behavioral and Physiological Responses 

 For National Institute for the Humanities (NICU) practitio-
ners, decoding the subtle infantile expressions of pain 
remains challenging. This critical task requires a certain level 
of experience, skill in pain evaluation, and adequate time and 
patience to regularly observe for expressions of pain. The 
complex nature of this subjective experience does not aid this 
matter. To aid clinicians, numerous behavioral or compos-
ite pain assessment instruments have been developed, some 
with more solid psychometric properties than others. These 
scales predominantly include (1) behavioral signs: facial 
actions, cry, and body motions; and (2) physiological indica-
tors: heart rate, respiratory rate, arterial oxygen saturation, 
and blood pressure [ 29 ]. Among these, facial expressions 
have been recognized to be the most stable, sensitive, and 
reliable proxy measures of pain [ 4 ,  13 ,  30 ]. Out of the ten 
facial actions fi rst described in the important work by Grunau 
and Craig [i.e., Neonatal Facial Coding System (NFCS)] 
[ 31 ], three most frequent and typical expressions have been 
identifi ed: brow bulge, eye squeeze, and nasolabial furrow 
[ 29 ,  32 ]. These facial displays have been included in many 
observational pain scales used to assess infant’s pain. 

 According to neurological developmental principles, 
“excitability” precedes the capacity of the infant to self- 
regulate a response, and a vigorous behavioral reaction to a 

stimulus may refl ect neurological maturity [ 33 ]. Thus, the 
absence of observational reactions to a noxious stimulus in a 
preterm neonate is an indicator of immaturity rather than no 
pain perception [ 34 ]. Moreover, in response to a noxious 
stimulation, a complex disposition at the spinal or brainstem 
level is required to enable an infant to display a visible facial 
expression; this requiring a coordinated motor neuron activ-
ity 27 . Reports of blunted behavioral cues of pain in preterm 
infants despite cerebral hemodynamic changes have stressed 
the importance of relying on other means of pain assessment 
indicators in populations with limited observable behavioral 
displays [ 28 ,  35 ,  36 ]. Slater et al. [ 28 ] described facial 
expression latency following a heel-lance procedure in 
 preterm infants and reported that only 64 % of their sample 
displayed observable facial expression. Moreover, a signifi -
cant effect of postmenstrual age upon the latency of pain 
behavior was shown. 

 Even though more than 40 pain assessment tools are 
available, no single instrument has demonstrated superiority 
over the others for use across varied painful conditions or 
clinical situations. Thus, no specifi c measure has been set as 
the “gold standard” for pain assessment of infants in research 
and clinical practice [ 37 ]. 

 Of all of the pain measures developed for use in preterm 
and term neonates, the Premature Infant Pain Profi le (PIPP) 
is perhaps the most well-known and clinically used 
 multidimensional assessment instrument [ 38 ]. As such, it has 
been reported as being one of the most valid and reliable 
infant acute pain measure available. In a recent review evalu-
ating their instrument, 13 years after its initial development, 
the authors were able to index 62 studies that reported having 
used the PIPP, thus contributing to its validation over the 
years [ 32 ]. Aside from being well established and having 
solid psychometric features, the particularity of the PIPP is 
that it includes two contextual variables, behavioral state and 
gestational age (GA), which have been shown to contribute 
to the pain response [ 30 ,  31 ,  39 ,  40 ]. Other examples of 
scales that take into account one of these factors are the mul-
tidimensional Neonatal Pain, Agitation, and Sedation Scale 
(N-PASS) [ 41 ] and the behavioral Neonatal Infant Pain Scale 
(NIPS) [ 42 ]. As mentioned previously, many acute pain 
assessment instruments have been developed with varying 
levels of psychometric testing; some having gone through 
only very basic testing. Following is a list of those that have 
published data, two are multidimensional (1, 2) and three 
behavioral (3–5) instruments: (1) Crying, Requires Increased 
oxygen, Increased vital signs, Expression, Sleeplessness 
(CRIES) [ 43 ]; (2)  Douleur aiguë du nouveau-né  (DAN) 
[ 44 ]; (3) Scale for Use in Newborn (SUN) [ 45 ]; (4) Pain 
Assessment in Neonates scale (PAIN) [ 46 ]; and (5) 
Behavioral of Indicators of Infant Pain (BIIP) which includes 
two hand actions [ 47 ]. The multidimensional tool Distress 
Scale for Ventilated Newborn Infants (DSVNI) [ 48 ] is the 
fi rst of its kind to focus specifi cally on ventilated newborn 
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infants. The only scale developed to evaluate prolonged pain 
in preterm and term neonates until age of 6 to 9 months is the 
 Échelle de douleur et d’inconfort du nouveau-né  (EDIN) 
[ 49 ]. For a more comprehensive review of the various pain 
assessment tools developed for use in preterm and term 
infants, refer to review manuscripts (Table  22.1 ) [ 26 ,  50 ,  51 ].

   To evaluate pain in critically ill infants, health-care pro-
fessionals often rely upon unstable and nonspecifi c physio-
logical indicators such as heart rate, arterial oxygen 
saturation, respiratory rate, and blood pressure. These param-
eters could be viewed as more “objective” or quantifi able 
than other more qualitative behavioral indicators. However, 
relying on physiological markers can lead to misinterpreta-
tion of pain intensity since they have been shown to decrease 
the internal consistency of many multidimensional pain 
assessment instruments, are not well correlated to behavioral 
indicators, and are not specifi c to the pain response [ 30 ,  52 , 
 53 ]. Other physiological indicators lacking specifi city that 
have been studied to assess stress and pain in neonates are 
cortisol level from saliva samples [ 54 ], skin conductance 
(palmar sweating) [ 55 – 58 ], and biomarkers such as analysis 
of heart rate variability [ 59 ]. 

 In a sample of 149 infants undergoing an acute painful 
procedure, Stevens and others examined the factor structure 
of 19 pain indicators, both physiological and behavioral [ 29 ]. 
Facial actions accounted for a greater proportion of the vari-
ance (close to 40 %) with oxygen saturation, heart rate, cry, 
and heart rate variability accounting for lesser, but important, 
contributions of 8–26 % of the additional explained variance. 
As many physiological cues and some behavioral cues, such 
as crying, are not specifi c to pain, researchers and clinicians 
are faced with the diffi cult task of discriminating between 
these to decide whether they are truly indicative of pain and 
not of other similarly manifested states, such as agitation, 
distress, anxiety, stress, or hunger.  

    Cortical Responses 

 As discussed previously, in addition to manifesting related 
states (i.e., stress, hunger, agitation, etc.) that can be diffi cult 
to distinguish from pain expressions, the fragile and imma-
ture condition of critically ill infants may lessen their capa-
bility to organize and exhibit perceived pain as a recognizable 
response. Consequently, clinical researchers have explored 
the use of associated signals to identify pain. The search for 
a more objective, specifi c, and sensitive means of measuring 
pain in this population is inspiring researchers to develop 
clinically applicable tools. Neuroimaging techniques are 
becoming more common in pain research; understanding the 
strengths and limitations of these approaches is important for 
professionals considering their application for the study and 
clinical management of pain in neonates. Although we may 
be far from clinically applicable instruments, promising 
results have been reported for the use of noninvasive electro-
encephalography (EEG) [ 36 ,  60 ,  61 ] and neuroimaging tech-
niques to measure sensory input processing, such as in 
studies of somatosensory cortical activation [ 62 ]. As such, 
these novel approaches to measuring pain are beginning to 
provide validation for observational methods [ 27 ]. 

 It has been demonstrated with near-infrared spectroscopy 
(NIRS) that cerebral hemodynamic changes (presumably 
due to cortical activation) occur in response to stressful and/
or painful stimuli in term and preterm newborn infants [ 63 –
 65 ]. NIRS is a noninvasive technique that detects subtle 
changes in the brain (or tissue) concentration of oxygenated 
and deoxygenated hemoglobin, which are inferred to refl ect 
changes in cerebral metabolism and perfusion. An additional 
feature of NIRS, as compared to magnetic resonance imag-
ing (MRI) and positron-emission tomography (PET) devices, 
is its portability directly to the bedside of these fragile 
patients which allows for continuous signal recording capa-
ble of capturing responses to intermittent stimuli. 

 The study of hemodynamic changes to assess the func-
tional activation in the brain is based on the assumption that 
a given stimulus will induce a neuronal response which in 
turn triggers local vasodilation with an increase in cerebral 
blood volume (CBV) and cerebral blood fl ow (CBF) [ 66 ]. 
There have been signifi cant advances in this fi eld in the last 
decade; however, understanding of how blood fl ow, metabo-
lism, and neuronal activity interact to affect the NIRS signals 
remains incomplete. Establishing validity of the NIRS mea-
sures has also proven diffi cult because few alternative tech-
nologies exist to serve as a gold standard  67 . NIRS technology 
is sensitive to various factors that may confound results. 
Conditions related to critical illness that may result in meta-
bolic somatosensory changes could confound pain-related 
activation measurement using NIRS. Patient movement 
can cause artifacts and disruptions in data collection. 

   Table 22.1    Summary of neonatal pain scales   

 Type/context pain  Measurement scale  Validated age group 

 Procedural pain  CRIES  32 weeks–2 months 
 DAN  Preterm–3 months 
 PIPP  28 weeks–1 months 
 NIPS  Premature–6 weeks 
 N-PASS  Premature–3 months 
 PAIN  26–47 weeks 
 SUN  24–40 weeks 
 BIIP  23–32 weeks 
 DSVNI  37–40 weeks 

 Postoperative pain  CRIES  As above 
 PIPP 
 N-PASS 

 Prolonged pain  EDIN  Preterm–9 months 
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Although NIRS has excellent temporal resolution, it has 
poor spatial resolution when compared to other functional 
and structural imaging techniques such as MRI [ 67 ]. 
Therefore, it remains diffi cult to accurately identify the exact 
region that is sampled by the NIR light [ 68 ]. However, con-
ducting multichannel functional NIRS trials allows for a 
more accurate mapping of cortical areas and improved dis-
crimination [ 69 ] but remains diffi cult in preterm and term 
neonates to conduct due to their extremely small heads. 

 Although our understanding of the multidimensional 
experience of pain has advanced over the last century, many 
avenues remain unexplored. NIRS has potential as a noninva-
sive portable technique for assessing pain evoked cerebral 
activation in critically ill infants. However, given the com-
plexity of NIRS technology, the paucity of research support-
ing its use in pain measurement in critically ill infants, and 
the need for tight control of many confounding factors as well 
as artifacts, more studies are clearly needed. At this stage, it 
is perhaps best to consider this neurodiagnostic technique, as 
well as others previously enumerated, solely as research tools 
that will improve our understanding of pain perception, 
increase the psychometric features of currently available pain 
assessment instruments, and perhaps assess the effi cacy of 
pharmacological and non-pharmacological treatments.   

    Pharmacological Treatment 
of Procedural Pain 

 The most common drugs used to treat neonatal pain include 
topical and local anesthetics, acetaminophen, and opiates 
[ 70 ]. There are several diffi culties with providing pharmaco-
logical treatments for procedural pain including safety con-
cerns, insuffi cient data on specifi c neonatal pharmacokinetic 
and pharmacodynamics, diffi culty in pain assessment, and 
lack of long-term neurodevelopmental follow-up. In addi-
tion, large variation in reported effi cacy for procedural pain 
attenuation has limited their use in this population. 

    Topical Anesthetics 

 Topical anesthetics have been reasonably well researched in 
this population primarily related to several assumed benefi ts 
including noninvasive method of administration, lack of sys-
temic effects, and potential for effectiveness. In an early 
review paper, Taddio and colleagues [ 71 ] evaluated the use 
of lidocaine–prilocaine cream (EMLA ® , Astra Pharma) com-
pared to placebo in treating pain from heel lance, venipunc-
ture, arterial puncture, lumbar puncture, percutaneous 
venous catheter placement, and circumcision in preterm and 
term infants. Nine randomized controlled trials (RCTs) were 

included. Unfortunately, for the most commonly performed 
procedure in the NICU, heel lance for blood procurement, 
EMLA was not shown to be benefi cial. Similarly, in two later 
studies examining the effect of tetracaine 4 % gel (Ametop ® , 
Smith & Nephew), on the pain of heel lance in both preterm 
and term newborns, no reduction in pain scores or duration 
of crying was noted between the groups [ 72 ,  73 ]. It has been 
postulated that variation in perfusion and skin thickness of 
an infant’s heel may contribute to this ineffectiveness [ 74 ]. 

 Similarly, the use of topical anesthetic has not been shown 
to be effective in diminishing pain associated with the inser-
tion of intravenous lines or peripherally inserted central cath-
eters (PICC) [ 75 – 77 ]. Some evidence was provided for the 
use of EMLA in relieving pain during venipuncture; how-
ever, results remain inconclusive. There have been fi ve clini-
cal trials examining the effect of topical anesthetic (EMLA 
and tetracaine 4 %) for pain associated with venipuncture 
[ 76 ,  78 – 81 ]. Results show that the application of local anes-
thetic could decrease the duration of cry but increase the pro-
cedure time [ 79 ], as well as being dose (0.5 vs. 1 ml) [ 78 ] 
and application time dependent (30 vs. 60 min) [ 76 ,  80 ]. 

 There are no known contradictions to using preemptive 
local or topical anesthetics for lumbar puncture in neonates, 
and their use has been associated with increased success in 
obtaining cerebral spinal fl uid (CFS) [ 82 ] and potential ben-
efi ts related to a reduction in pain score and physiological 
stability [ 83 ]. In a randomized trial comparing the effect of 
lidocaine–prilocaine (EMLA) (1 g over 60–90 min) com-
pared to placebo for 60 infants undergoing a lumbar punc-
ture, infant in the intervention group had lower mean HR at 
needle insertion ( P  = 0.001) and needle withdrawal 
( P   <  0.001) and lower total behavioral score again at inser-
tion ( P  <   0.004) and needle withdrawal ( P   <  0.001) [ 84 ]. 

 Currently, the most widely utilized local anesthetic for 
injection is lidocaine hydrochloride 1 %. It is effective as an 
adjuvant pain relieving strategy for lumbar puncture, chest 
tube insertion, and circumcision [ 85 – 89 ]. 

 The use of EMLA to relieve pain caused by a frequently 
performed procedure in neonates, circumcision, has been 
shown to be more effective than placebo, as indicated by 
changes in physiological and behavioral pain indicators [ 86 ], 
and these fi ndings were similar to a later Cochrane 
systematic review [ 71 ]. In another Cochrane review regard-
ing pain relief for circumcision that included 35 trials involv-
ing 1,997 full-term and preterm infants, when compared to 
placebo, dorsal penile nerve block (DPNB), EMLA, and 
sweet taste all reduced pain response [ 90 ]. Of the six trials 
( n   =  190) specifi cally examining EMLA compared to pla-
cebo, infants receiving EMLA demonstrated signifi cantly 
lower facial action scores, decreased time crying, and lower 
heart rate. However, when EMLA and sweet taste were com-
pared with DPNB, crying and elevation in heart rate were 
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lowest in the DPNB group. Despite the large number of tri-
als, small sample sizes, lack of blinding, large variations in 
practice, and little use of age appropriate validated pain tools 
limited the author’s ability to make concise recommenda-
tions. The authors concluded that topical anesthetic in con-
junction with DPNB as well as other pain relieving strategies 
could be safely implemented as part of routine practice 
related to circumcision.  

    Acetaminophen 

 Acetaminophen is one of the most commonly used analge-
sics for both mild ongoing pain and intermittent medical pro-
cedures [ 91 ]. Interestingly, despite its widespread use, there 
is limited evidence regarding its effi cacy related to proce-
dural pain alleviation in newborns [ 92 – 95 ]. Even at very 
high oral doses (40 mg/kg), it did not diminish the pain asso-
ciated with heel lance [ 96 ]. The widespread use of prophy-
lactic acetaminophen prior to immunization has been 
recently refuted, although its administration for local pain or 
swelling postinjections is still supported [ 97 ,  98 ]. 

 The effi cacy of intravenous acetaminophen has been better 
studied, and it appears to be benefi cial for the relief of postop-
erative pain and act as an opioid sparing agent [ 99 – 101 ]. Its 
use for intermittent procedure pain has not been reported.  

    Opioids 

 Although opioids continue to be the mainstay in the neonatal 
intensive care unit (NICU) for the treatment of ongoing pain-
ful conditions such as necrotizing enterocolitis, operative pro-
cedures, and postoperative care, their use for more common 
single procedures performed in the NICU has been less prom-
ising [ 91 ]. Systemic administered drugs, specifi cally opioids, 
are highly sensitive to development [ 102 ,  103 ] and have sig-
nifi cantly slower clearance in neonates [ 104 – 108 ]. Morphine 
and fentanyl are the predominate opioids used in hospitalized 
newborns with morphine being the most studied. 

 There have been confl icting reports regarding the effi cacy 
and safety of intermittent and continuous intravenous infu-
sions morphine for routine medical procedures and the stress 
associated with mechanical ventilation. Morphine does not 
appear to be benefi cial for some of the commonly performed 
procedures in the NICU such as tracheal suctioning [ 109 ] or 
heel lance [ 110 ]. Validated pain scores were not signifi cantly 
different for 42 preterm infants, mean GA at birth of 27 
weeks, randomized to receive a loading dose, and continuous 
infusion of morphine or placebo during heel lance over three 
time points [ 110 ]. Conversely, in an earlier study conducted 
by Anand [ 111 ], procedural pain (endotracheal suctioning) 

response was found to be much lower in the infants receiving 
morphine compared to placebo. Similarly in a much larger 
trial, pain scores in response to endotracheal suctioning were 
lower with morphine [ 112 ]. However, the incidence of lon-
ger duration of mechanical ventilation, hypotension, and 
severe intraventricular hemorrhage was higher in infants 
receiving more frequent intermittent doses of morphine 
regardless of assigned group. 

 In a systematic review of 13 RCTs examining the 
 effectiveness of opioid analgesia in reducing the pain experi-
enced from mechanical ventilation, the authors concluded 
that there was insuffi cient data to support the routine use of 
opioids in mechanically ventilated newborns [ 113 ]. The 
broad range of opioid dose and variation in type of analgesia 
in the trials also contributed to the fi ndings. Of note, pain 
scores were signifi cantly lower in four of the trials, and the 
authors did recommend that opioids should be used cau-
tiously and in combination with well-validated pain scoring 
measures to evaluate their effectiveness. The authors also 
reported a higher incidence of hypotension and poorer neu-
rodevelopmental outcome associated with midazolam com-
pared to morphine. Therefore, if sedation is required, 
morphine appears to be a safer choice than midazolam. 

 There do appear to be some acutely painful conditions 
that warrant the use of morphine. Intravenous morphine was 
found to be more advantageous than topical application of 
tetracaine for the management of pain associated with inser-
tion of a central venous catheter in neonates [ 75 ]. 
Remifentanil, a fast-acting opioid, has also been found to be 
analgesic for the insertion of a PICC. When compared to pla-
cebo, a 0.03 mcg/kg infusion of remifentanil signifi cantly 
lowered the pain score of very preterm neonates undergoing 
insertion of a PICC. Mean pain scores [NIPS and PIPP] at 
skin preparation T1 and needle insertion T2 were signifi -
cantly different to baseline T0 and recovery T3. No improve-
ment was noted with respect to the number of attempts 
needed to successfully perform the procedure [ 114 ]. 

 There is increasing consensus that opioids with rapid 
onset in combination with anticholinergics and muscle relax-
ants should be used for all infants undergoing elective intuba-
tion [ 115 ,  116 ]. In a review of nine trials, Shah [ 117 ] reported 
that the use of premedication was associated with a reduction 
in physiological pain indicators and intubation times. The 
most common and preferred agents reported were fentanyl, 
atropine, and rocuronium, although differences in medication 
and dosages were common across sites [ 118 ]. Morphine’s 
slower onset of peak effect could contribute to its lack of effi -
cacy [ 119 ]. Results from studies examining two synthetic 
agents, alfentanil and remifentanil, are promising [ 120 ,  121 ]. 
Ongoing research to determine the optimal dosage, adminis-
tration route, and combination of medications as well as the 
long-term neurodevelopmental effects are warranted [ 118 ].   
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    Alternate Strategies for the Treatment 
of Procedural Pain 

 Given the frequency of painful procedures in neonatal inten-
sive care units and the diffi culties with pharmacological man-
agement, the use of alternate or non-pharmacological strategies 
alone or as adjuvant management is highly recommended. 

 Alternate and non-pharmacological interventions that 
have been studied to relieve procedural pain in infants may be 
categorized in two main groups according to their nature. The 
earliest group of interventions studied focused on offering 
pleasant sensorial stimuli or manipulation of the infant’s envi-
ronmental boundaries such as oro-tactile stimulation as in the 
case of nonnutritive sucking (NNS), oro-gustatory stimula-
tion by sweet solutions, containment and facilitated tucking, 
and vestibular stimulation, while investigation of the second 
group of interventions centered on maternal proximity such 
as breastfeeding and skin-to-skin (SSC) contact came later. 

 The exact mechanisms underlying the comforting effect 
of these interventions remains unclear, but it has been postu-
lated that they involve both opioid and non-opioid-mediated 
systems, namely, the oxytocinergic system. Although there 
are scant data in neonates regarding endogenous descending, 
inhibitory mechanisms, the engagement of mechanisms that 
release endorphins is well established in adults [ 122 ,  123 ] 
There is a suggestion from the animal literature that the 
endogenous system is not well developed prior to 32 weeks 
postconception, but it is likely that it is well developed 
enough in neonates after 32 weeks, and possibly earlier, to 
provide some comfort [ 15 ,  124 ]. 

    Oro-Tactile Stimulation by NNS 

 Sucking movements start in uterus around 12–14 weeks post-
conceptional age (PCA) [ 125 ], the sucking refl ex develops 
around the 17th week postconception, and regular sucking 
activity is found in fetuses of 27–28 weeks PCA. NNS is stim-
ulated in neonates by placing a pacifi er in the infant’s mouth. 

 Based on its effect in reducing fussing and crying in pre-
term infants in neonatal care [ 126 ], several studies have 
looked at NNS, comparing it to other interventions or no 
intervention in order to determine whether it decreases the 
responses of neonates to painful procedures. NNS has been 
found to reduce the increase in heart rate [ 127 ]; reduce cry-
ing time in term and preterm neonates [ 127 – 132 ], even in 
those who are intubated and ventilated [ 133 ]; and reduce 
pain scores [ 129 ,  131 ,  134 – 139 ]. 

 Compared to swaddling, NNS after heel lance interrupted 
crying earlier (23.2 s vs. 58.7) and promoted a faster decline 
in heart rate although infants spent more time in an alert state 
(59 % of the time vs. 22 %,  P   <  0.01) [ 140 ]. Compared to 
rocking, heart rate was also signifi cantly reduced by NNS, 

but these infants slept more in the rocking group [ 128 ]. 
Compared to sucrose, glucose, and sucrose with pacifi er, the 
median pain scores of term infants who received NNS for 
venipuncture was signifi cantly lower (2) than that of infants 
who received sweet solutions (5). Although the scores with 
sucrose and pacifi er (1) were the lowest, they were not sig-
nifi cantly different from NNS alone ( P   =  0.06) [ 136 ]. 

 Adding other interventions to NNS appears to be benefi -
cial. In a crossover trial, pacifi er alone was compared to paci-
fi er plus music therapy, music therapy alone, and no 
intervention during and after heel lance [ 139 ]. All three inter-
ventions improved the pain response, compared to no inter-
vention, but NNS combined with music was associated with 
the lowest NIPS scores and the highest transcutaneous oxy-
gen saturation (TcPaO 2 ) levels, while music therapy alone 
produced the lowest heart rate. Regarding the synergistic 
effect of simultaneously using NNS and sweet solutions, 
while adding a pacifi er to sucrose or glucose seems to 
enhance the effect of sweet solutions used alone [ 130 ,  131 ], 
adding sucrose or glucose to a pacifi er seems to provide no 
additional benefi t than using a pacifi er alone [ 134 – 138 ]. 

 Including pacifi er with glucose in a combined interven-
tion named sensorial saturation (SS) that includes, besides 
taste, sight, touch, voice, and smell has shown to be more 
effi cacious than glucose with pacifi er in reducing the pain 
scores of term newborns during heel lance [ 137 ].  

    Oro-Gustatory Stimulation by Sweet Taste 

 The capacity of infants to distinguish between fl avors, 
namely, sucrose, quinine, and corn oil has been demonstrated 
[ 141 ], and the calming effects of sweet taste have been known 
for a long time. Animal studies reinforce the evidence from 
studies in human infants that sucrose, glucose, and fructose 
but not lactose have a calming and pain-reducing effect, 
increasing the latency to withdraw from a heated surface in 
rat pups [ 142 ]. A recently updated Cochrane systematic 
review including 44 studies concluded that sucrose is effi ca-
cious and safe to use in single and repeated heel lances and 
should be considered for venipuncture since it signifi cantly 
reduces pain behaviors and composite measures [ 143 ]. 
The authors of this review state that for other procedures 
such as eye examination for retinopathy of prematurity, blad-
der catheterization, nasogastric tube insertion, circumcision, 
and subcutaneous injections, further studies are required due 
to confl icting evidence and that the use of sucrose in 
extremely low birth weight and unstable and/or ventilated 
neonates needs to be addressed. 

 The recommended dose is a small volume of 0.05–0.5 ml 
of a 24 % sucrose solution for preterm neonates and 1–2 ml, 
administered 2 min prior to the painful procedure, for term 
neonates [ 143 ]. Concentrations of sucrose have varied from 
12 to 50 %, but a ceiling effect seems to be reached at 25 % 
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[ 144 ]. The most common method of administration is via 
syringe or dropper placing the solution on the anterior sur-
face of the infants’ tongue, but a pacifi er dipped in a sucrose 
solution may also be used and is estimated to deliver approx-
imately 0.1 ml [ 134 ]. The repeated use of sucrose for heel 
lance seems to not reduce its effi cacy [ 144 ,  145 ]. Regarding 
concerns about long-term effects, one study has found a 
poorer neurobehavioral development in neonates younger 
than 31 weeks PCA [ 146 ]. However, a secondary analysis of 
the same data showed that increased risk occurred in neo-
nates who had more than ten doses of sucrose in 24 h [ 147 ]. 
A subsequent study has found that infants who had proce-
dural pain consistently managed by sucrose and pacifi er in 
the fi rst 28 days of life had no difference in adverse events or 
clinical outcomes such as intraventricular hemorrhage com-
pared to infants who received no sucrose [ 148 ]. 

 Glucose is another well-studied source of sweet taste. Its 
effi cacy in a volume range of 0.3–2 ml of a 30 % solution has 
been shown for heel lance [ 149 ] and venipuncture [ 136 ,  150 , 
 151 ], both in term [ 149 ,  150 ] and preterm [ 151 ] infants, as 
well as for subcutaneous injections in very preterm neonates 
(25–32 weeks GA) [ 152 ]. 

 Comparisons between similar volumes and concentra-
tions of sucrose and glucose show similar effects in reducing 
pain scores [ 126 ,  153 – 155 ], and both sucrose [ 156 ] and glu-
cose [ 157 ] compare favorably to a topical anesthetic cream 
for venipuncture in full-term newborns.  

    Favoring Behavioral Organization Through 
Swaddling or Containment 

 Wrapping young infants in a cloth is part of the traditional 
way of care in many cultures [ 158 ]. An extensive systematic 
review of 78 studies evaluating the effects of swaddling, four 
of which examining pain control, concluded that it reduces 
crying, physiologic distress, and motor activity; increases 
sleep; and improves neuromuscular development in preterm 
infants [ 158 ]. Regarding pain control during heel lance, neo-
nates over 30 weeks PCA returned to their baseline facial 
activity, heart rate, and arterial oxygen saturation levels more 
quickly [ 158 ]. A meta-analysis of four unpublished studies 
conducted in Thailand also supported the effi cacy of swad-
dling, with moderate to large mean effect sizes in full-term 
babies during heel lance [ 159 ]. 

 Containment or facilitated tucking by holding the infant 
in a side lying position, arms and legs fl exed near the trunk 
[ 160 ], also has been shown to reduce behavioral signs of dis-
tress of very low birth weight infants during heel lance [ 161 ], 
endotracheal suctioning [ 162 ], and pharyngeal suctioning 
[ 163 ]. Facilitated tucking seems to be more effi cacious than 
water or oxycodone in reducing pain scores during pharyn-
geal suctioning and heel lance in very low birth weight 
infants and was equivalent to 0.2 ml of 24 % glucose but 

presents less short-term adverse effects, such as desaturation 
and/or bradycardia, than oral glucose [ 164 ]. In addition, in 
two studies, facilitated tucking was performed by parents, 
offering them an opportunity to participate in alleviating 
their infants’ distress [ 163 ,  164 ].  

    Vestibular Stimulation 

 Rocking has also been a traditional way to calm infants and 
promote sleep. When compared to the use of a pacifi er after 
heel lance in term infants, while both interventions reduced 
crying and can therefore be considered effi cacious, rocking 
promoted arousal levels more than pacifi ers, which promoted 
sleep [ 128 ]. A more recent trial compared rocking, expressed 
breast milk, 20 % sucrose, water, NNS, and massage in term, 
stable neonates [ 165 ]. Neonates were rocked by lifting the 
baby’s head off the cot on the palm of the hand but not the 
body and making rocking movements in a gentle, rhythmic 
manner during and up till 2 min after heel lance. Like infants 
in the NNS group, infants who received rocking cried less and 
had lower pain scores at 2 and 4 min after the painful proce-
dure, while infants in the sucrose group had a reduced pain 
score only at 30 sec [ 165 ]. Another trial in preterm infants dur-
ing heel lance compared simulated rocking (infants in supine 
or side lying position on an oscillating air mattress), sucrose, 
usual incubator care with no intervention, and a combination 
of simulated rocking and sucrose [ 166 ,  167 ]. Simulated rock-
ing combined with sucrose decreased facial expression by 
40 % and so did sucrose alone, while simulated rocking 
was no better than incubator care, suggesting that the pain-
reducing effect was related to the sucrose administration.  

    Auditory Stimulation 

 Human fetuses’ capacity of perceiving sound at different fre-
quencies and responding to them develops from 19 weeks 
of GA to term [ 167 ]. Their ability to learn and remember 
auditory stimuli from the intrauterine environment as early 
as 22 weeks GA has been put into evidence by conditioning 
studies [ 168 ]. It was demonstrated that infants as young as 3 
days preferred their mothers’ voice to the voice of another 
female [ 169 ], and exposure to familiar sounds has been asso-
ciated to improved physiological stability [ 170 ]. The sooth-
ing effects of familiar sounds during painful procedures have 
been evaluated in a few trials. Maternal heart rate, Japanese 
drum with identical rhythm, and no sound were offered to 
131 full-term infants who underwent heel lance [ 171 ]. Infants 
exposed to maternal heart beat had reduced facial response 
and crying, as well as lower levels of salivary cortisol. 
Following an identical rationale, 20 preterm infants 32–36 
weeks were exposed to recorded and fi ltered maternal “sing-
song” voice or to no voice during a heel-lance procedure in a 
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randomized crossover design [ 172 ]. No signifi cant differ-
ences were found in pain scores between conditions, and the 
authors conclude that maternal voice alone, without other 
components of maternal presence, may not be enough to 
reduce pain response. 

 The effects of music to reduce pain have also been exam-
ined. A recent systematic review of RCTs of music for medi-
cal indications in the neonatal period found six studies that 
looked at painful procedures, three for circumcision and 
three for heel lance [ 173 ]. Only one of the studies on circum-
cision [ 174 ] had high-methodological quality and showed a 
lower pain score, lower heart rate increase, and higher arte-
rial oxygen saturation levels, while the other two studies 
found no signifi cant differences between groups. For heel 
lance, three trials were included but considered to have poor 
methodological quality [ 173 ]. One crossover trial with 27 
infants 28 weeks GA or more found a signifi cant decrease in 
heart rate and pain scores and an improvement in arterial 
oxygen saturation levels with music but also with music 
combined with NNS and with NNS alone [ 139 ]. Another 
crossover trial including 14 infants of 29–36 weeks PCA 
found a signifi cant effect on heart rate, behavioral state, and 
pain scores only in infants over 31 weeks [ 175 ]. 

 Auditory stimulation may be administered through differ-
ent types of sounds, from music to direct or recorded mater-
nal voice, or fi ltered voice and heart beat that would resemble 
the sound heard in the womb. Signifi cant changes during the 
maturation process occurring in the last trimester of preg-
nancy with implication on the frequencies and levels of 
intensity that can be perceived by neonates of different GAs 
pose an important challenge when designing appropriate 
auditory interventions and methodologically sound studies.  

    Olfactory Stimulation 

 During their prenatal experience, human fetuses are exposed 
to the numerous compounds of the amniotic fl uid, which 
play an active role in shaping the development of chemosen-
sory sensitivity and preferences [ 176 ]. It has been demon-
strated that newborns are able to discriminate odors and have 
head-orientation behavior toward their own amniotic fl uid, 
showing their preference for a familiar versus non familiar 
odor [ 177 ]. In preterm infants, responses elicited by odorants 
are weak and irregular at 24 weeks PCA but reliable by week 
28 [ 176 ]. Given the soothing effect of the smell of amniotic 
fl uid in term neonates separated from their mothers follow-
ing birth [ 177 ], the effect of olfactory stimulation for painful 
procedures has gained increasing interest. 

 To determine the soothing effect of familiar and unfamil-
iar odor in full-term infants undergoing a routine heel lance, 
44 breast-fed newborns were randomized to 4 groups [ 178 ]: 
(1) infants naturally familiarized with their mother’s milk 
odor (2), infants previously familiarized with vanilla odor 

(3), infants not previously exposed to vanilla odor, and (4) 
infants who received no intervention. Results showed that the 
neonates in group 1 and 2 who received the odors during and 
after heel lance showed less distress during the recovery 
phase compared with the heel lance phase. Furthermore, the 
infants who were not exposed previously to the vanilla odor 
and those in the control group showed no difference in gri-
macing and cry during and after the heel lance. Babies who 
smelled their mother’s milk exhibited signifi cantly less motor 
agitation during the heel lance compared with the other 
groups. Whether familiarization to the odor was obtained 
through the mother or without the mother did not make a dif-
ference as shown in a replication of the previous study, in 
which the calming effects of familiar odor were visible dur-
ing the heel-lance phase [ 179 ]. In healthy preterm newborns, 
a familiar odor compared to unfamiliar or no odor also 
reduced crying and grimacing [ 180 ]. A comparison between 
mother’s milk, non-mother’s milk, and formula milk given to 
healthy full-term neonates showed that crying, grimacing, 
and motor activity during heel lance were decreased only by 
exposure of the infant’s own mother’s milk [ 180 ]. 

 Olfactory stimulation has been used in full-term and pre-
term infants during heel lance as a component of SS, an inter-
vention that combines visual stimulation (looking the baby in 
the face to attract his attention), auditory stimulation (speak-
ing to the infant gently but fi rmly), tactile stimulation (mas-
saging the infant’s face and back), and gustatory stimulation 
(glucose with pacifi er) [ 137 ,  138 ,  181 ]. Within the original 
concept of SS, olfactory stimulation was provided by letting 
the infant smell the fragrance of baby oil on the therapist’s 
hands [ 138 ], but a modifi ed version without perfume has also 
shown to be effective in reducing pain scores of full-term 
healthy neonates [ 181 ]. Moreover, the modifi ed intervention 
was shown to be more effective on a cry scale [ 182 ] than 1 ml 
of 30 % glucose with pacifi er, raising questions regarding the 
importance of the olfactory component of SS. 

 The mechanism underlying the comforting effect of intra-
uterine, maternal, and familiarized smell remains unclear but 
it has been postulated that it is an opioid-mediated system. 
This hypothesis derives, on one hand, from knowledge that the 
taste system and the olfactory system are linked and that the 
antinociceptive effect of sweet taste is opioid mediated [ 183 ]. 
Conversely, animal studies indicated that the opioid system 
modulates olfactory learning and odor preferences [ 184 ].   

    Maternal Proximity 

    Breast Milk and Breastfeeding 

 The mother–infant dyad has an innate mutual bond that is 
key to survival. Infants actively mediate this bond by eliciting 
distress cues when separated from their mother that in turn 
heightens a mothers’ instinctive need to protect and comfort 
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their young. Therefore, it is not surprising that researchers 
returned to this basic human premise to investigate whether 
maternal presence could diminish the effects of repeated pro-
cedural pain exposure during prolonged hospitalization. The 
fi rst studies followed the oro-gustatory research and focused 
on the use of breast milk or breastfeeding to attenuate the 
pain associated with common newborn procedures such as 
heel lance, venipuncture, and intramuscular injection. In a 
systematic review of eleven clinical trials, six examining the 
effectiveness of supplemental breast milk and fi ve examining 
breastfeeding, breast milk giving orally by syringe was no 
different than water and signifi cantly less benefi cial than 
sweet taste in both full-term and preterm infants undergoing 
routine procedural pain from heel lance and venipuncture 
[ 185 ]. In contrast, breastfeeding when compared to placebo 
was shown to provide analgesia. In addition, when compar-
ing to sweet taste, breastfeeding has been shown to be equiv-
ocal [ 186 ] and may even be superior [ 187 ]. Healthy term 
neonates (37–42 weeks of gestation at least 60 h old) under-
going heel lance for metabolic screening had lower median 
PIPP scores in the breastfeeding group (3.0) than those 
infants receiving 1 ml sucrose solution (8.5). The benefi ts of 
glucose and breastfeeding may be cumulative when provided 
simultaneously [ 188 ]. The effi cacy of breastfeeding to dimin-
ish the painful effects of immunization appears to continue to 
at least 1 year of age. Consistent fi ndings have been reported 
in three studies. Breast-fed infants when compared to con-
trols experienced signifi cantly shorter duration of crying, 
35.85 vs. 76.24 s,  P   =  0.001 [ 189 ] and 20.0 s (0–120) vs. 
150.0 (0–180),  P   =  0.001 [ 190 ] and 125.33 vs. 148.66 [ 191 ]. 
NIPS scores were also signifi cantly reduced when infants 
were breast-feed, B 3.0 (0–6) vs. 6.0 (0–7),  P  = 0.001 [ 190 ]. 

 Maternal contact is likely to be the mediating factor why 
breastfeeding when compared to supplemental breast milk 
alone is effective. During heel lance, infants being held by 
mother and breast-fed or being held by mother with pacifi er 
cried signifi cantly less (33 and 45 %) compared to being 
held by non-mother with pacifi er (66 %,  P   <  0.01 and 
 P   =  0.03) [ 192 ].  

    SCC Contact 

 SSC between an infant and mother is also referred to as kan-
garoo mother care (KMC) due to its similarity to marsupial 
maternal care [ 193 ]. During KMC, a diaper-clad infant is held 
upright, at an angle of approximately 60°, between the moth-
er’s breasts, providing maximal skin-to-skin contact between 
baby and parent. Full skin contact and maternal presence 
have been shown to be benefi cial for both term and preterm 
infants. Advantages for the infant are numerous: stable 
heart and respiratory rates, balanced thermoregulation, 
decreased apnea and periodic breathing, improved weight 
gain, accelerated maturation of the autonomic and circadian 

systems, and analgesia to painful therapeutic procedures 
[ 194 – 197 ]. KMC was originally implemented as an alterna-
tive to the incubator to maintain preterm infants’ body tem-
perature and increase survival rate in South America where 
incubators were in short supply [ 193 ]. During this time, it was 
serendipitously noted that infants spent more time in quiet 
sleep state [ 197 ,  199 ]. Since quiet state is associated with 
decreased pain response [ 31 ,  200 ], the idea developed to use 
KMC for procedural pain. In addition, it appeared that hold-
ing with skin-to-skin contact provided more comfort than 
holding with clothed body-to-skin contact [ 201 ]. The differ-
ence in skin-to-skin contact comfort may be related to inborn 
tactile receptor response and regulation of opiates, oxytocin, 
beta endorphins, and vagal tone [ 202 ,  203 ]. 

 Initially studied in full-term neonates, 10–15 min of KMC 
prior to heel lance reduced crying by 82 %, grimacing by 65 
%, and elevation in heart rate (8–10 vs. 36–38) compared to 
infants who stayed in a cot [ 204 ]. Later in the fi rst study to 
examine the effects of KMC in preterm neonates, pain scores 
(PIPP) [ 32 ,  38 ], as well as the individual components of 
decreased facial action, heart rate acceleration, and increased 
arterial oxygen saturation changes, were reported as lower 
for the neonates who received KMC compared to those 
remaining in an incubator during heel lance [ 196 ]. Following 
these studies, numerous trials followed. 

 In a Cochrane review on skin-to-skin contact for proce-
dural pain in infants, 13 studies that meet the inclusion crite-
ria all show positive results [ 205 ]. KMC during heel lance 
signifi cantly reduced pain scores in full- and in preterm neo-
nates as young as 28 weeks GA [ 196 ,  206 – 210 ], as well as 
venipuncture [ 206 ] and intramuscular injection [ 211 ,  212 ]. 
KMC during heel lance has also been associated with a 
shortened duration of crying [ 213 ,  214 ], more robust heart 
rate variability [ 215 ], and better regulated neurobehavioral 
response assessed by the Newborn Individualized 
Developmental Care and Assessment Program (NIDCAP) 
[ 216 ]. Of interest, two of those studies [ 210 ,  211 ] showed 
that KMC was more effective than sweet taste.   

    Summary 

 Pain in neonates is an important issue in particular as neo-
nates are a vulnerable population due both to their helpless-
ness, their inability to report verbally, and their highly 
developing nervous system. Although they cannot self- 
report, there are validated ways to measure their pain, and 
new techniques hold promise for further specifi city. There is 
a need to search for safe analgesics for this population. Such 
searches should begin with infants and not extrapolate down 
from other populations. Endogenous mechanisms show 
somewhat surprising effectiveness for procedural pain. 
Being inexpensive and easily implemented, the use of these 
strategies should be implemented [ 116 ].     
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            Introduction 

 Assessing disability in the pain patient is often diffi cult due 
to both administrative and clinical issues, yet this assessment 
is essential. Administratively, it is complicated by numerous 
states, federal, and private systems and policies with differ-
ent defi nitions and benefi t systems. Clinically, quantifying 
pain remains problematic as chronic pain is a subjective phe-
nomenon, often associated with confounding behavioral, 
characterological, personality, and psychological issues. 
Additionally, the terms impairment and disability are often 
misunderstood. Furthermore, underlying personality struc-
ture and motivation are often determinates for disability. 
Chronic-pain complaints may be linked with signifi cant dis-
ability [ 1 ]. Typically, the physician does not defi ne “disabil-
ity”; rather, the physician defi nes clinical issues, functional 
defi cits, and, when requested, impairment. Disability is most 
often an administrative determination. 

 Pain is the most common cause of disability, with chronic 
low back pain alone accounting for more disability than any 
other condition [ 2 ]. Disability related to back pain has 
increased, although there is no signifi cant change in back 
injuries or pain [ 3 ,  4 ]. Headache disorders are frequently 
associated with work loss [ 5 ]. Despite advances in physio-
logic understanding and interventions, challenges associated 
with chronic pain and disability increase. 

 The pain associated with specifi c recognized physical 
conditions needs to be distinguished from somatoform pain 
disorder. The essential feature of somatoform pain disorder 
in DSM-IV [ 6 ] is preoccupation with pain in the absence of 
physical fi ndings that adequately account for the pain and its 
intensity, as well as the presence of psychological factors 
that are judged to have a major role. Somatization is defi ned 
as a person’s conscious or unconscious use of the body or 
bodily symptoms for psychological purposes or psychologi-
cal gain [ 7 ,  8 ]. Somatization is characterized by the propen-
sity to experience and report somatic symptoms that have no 
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   Key Points 

•     Assessing disability in the pain patient is often diffi cult 
due to both administrative and clinical issues, yet this 
assessment is essential.  

•   Clinically, quantifying pain remains problematic as 
chronic pain is a subjective phenomenon, often associ-
ated with confounding behavioral, characterological, 
personality, and psychological issues.  

•   Typically, the physician does not defi ne “disability”; 
rather, the physician defi nes clinical issues, functional 
defi cits, and, when requested, impairment. Disability 
is most often an administrative determination.  

•   The assessment of disability associated with chronic 
pain is complex, and the evaluator must approach 
the clinical evaluation with recognition of the many 
factors associated with the experience of pain and 
disability.  

•   The treating physician who has a doctor–patient rela-
tionship with the claimant may have a different per-
spective than the “independent” disability evaluator.  

•   While an independent medical evaluation has some 
similarities to a comprehensive medical consultation, 
there are signifi cant differences.    
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pathophysiologic explanation, to misattribute them to dis-
ease, and to seek medical attention for them. Somatization 
can be acute or chronic and may be associated with medical 
comorbidity, an underlying psychiatric syndrome, a coexis-
tent personality disorder, or a signifi cant psychosocial 
stressor [ 9 ]. Somatoform disorders, factitious disorders, and 
malingering represent various degrees of illness behavior 
characterized by the process of somatization. 

 It is important to recognize that in chronic-pain states, 
physical and psychological factors typically are both present 
and overlap and that a quality physical examination is critical 
before dismissing the problem as being purely psychological. 

 The  biopsychosocial  approach is currently viewed as the 
most appropriate perspective to the understanding, assessment, 
and treatment of chronic-pain disorders and disability [ 2 – 4 , 
 10 ,  11 ]. Chronic pain refl ects a complex and dynamic interac-
tion among biological, psychological, and social factors. 

 Pain, impairment, and disability may coexist, or be inde-
pendent [ 5 ]. Pain is a subjective experience defi ned by the 
International Association for the Study of Pain as “an unpleas-
ant sensory and emotional experience associated with actual 
or potential tissue damage or described in terms of such dam-
age” [ 12 ]. Impairment is defi ned in the AMA  Guides to the 
Evaluation of Permanent Impairment  (AMA  Guides ) [ 13 ] as 
“a signifi cant deviation, loss, or loss of use of any body sys-
tem or function in an individual with a health condition, dis-
order, or disease.” Typically, the AMA  Guides  determines 
impairment on the basis of specifi c objective fi ndings, rather 
than on subjective complaints. The AMA  Guides  defi nes dis-
ability as “an umbrella term for activity limitations and/or 
participation restrictions in an individual with a health condi-
tion, disorder or disease.” Waddell notes that pain is a symp-
tom, not a clinical sign, or a diagnosis, or a disease, whereas 
disability is restricted activity [ 14 ]. Managing pain does not 
guarantee that the disability will lessen or resolve. There is 
not a direct relationship between pain and disability. 

 Although it is appealing to defi ne disability on the basis of 
objective as opposed to subjective factors, this is not always 
the case. The Institute of Medicine Committee on Pain and 
Disability and Chronic Illness Behavior concluded that “the 
notion that all impairments should be verifi able by objective 
evidence is administratively necessary for an entitlement 
program. Yet this notion is fundamentally at odds with a real-
istic understanding of how disease and injury operate to inca-
pacitate people. Except for a very few conditions, such as the 
loss of a limb, blindness, deafness, paralysis, or coma, most 
diseases and injuries do not prevent people from working by 
mechanical failure. Rather, people are incapacitated by a 
variety of unbearable sensations when they try to work” [ 15 ]. 

 Assessing disability in the pain patient is thus a challeng-
ing endeavor. While some individuals present with a clear 
and direct connection between pathology and loss of func-
tion, it is problematic to measure loss of functional ability in 

the individual whose behavior and perception of disability 
and functional loss is signifi cant, sometimes far exceeding 
that which would be expected from the physical pathology. 
Some people with chronic pain seek the designation of being 
“disabled” because of perceived incapacity associated with 
their portrayed pain and physical dysfunction. For some, 
seeking such designation is a logical extension of suffering a 
loss of capacity and utilizing an available benefi t system. 
Others may portray being disability as a refl ection of anger, 
dissatisfaction, or a sense of entitlement. 

 For some, the designation of being disabled is more com-
plex and may involve seeking attention and/or other benefi ts 
that for some observers may seem excessive, unreasonable, 
and unnecessary. The request for assistance or insurance 
benefi ts may take various forms such as a disability parking 
permit, avoiding waiting lines, housing assistance, help with 
household chores, and benefi ts such as monetary payments 
or subsidies. The individual may claim incapacity (including 
from work) and request disability benefi ts under various 
 private, state, or federal programs. 

 The physician performing a clinical evaluation that will 
be used to determine disability should perform a biopsycho-
social assessment, recognizing the array of factors that relate 
to the experience of pain and disability. From a physical per-
spective, it is necessary to clarify the physical pathology. 
Some pathology cannot be directly measured (headache, 
neuropathic pain, etc.), and other pathology may have been 
missed (tumor, herniated disk, complex regional pain syn-
drome). Secondary to problems with chronic pain, there may 
be other problems, such as physical deconditioning and sec-
ondary psychological issues. Two individuals with similar 
injuries and resulting pathological changes may present with 
distinctly different experiences and perceptions. The fi rst 
may have little or no complaints or perceived disability, 
while the second individual may present with signifi cant 
pain behavior and dysfunction. 

 There may be other nonphysical (psychosocial, behav-
ioral, and cultural) ramifi cations that may help explain the 
second individual’s pain presentation and assertion of func-
tional loss despite physical fi ndings that do not support the 
reported disability. Assuming the individual is presenting in 
an honest and credible manner, the physician then must 
opine on impairment or functional issues considering physi-
cal and these other nonphysical factors. If requested, the 
physician may also opine on disability. Opining on disability 
requires an understanding of specifi c defi nitions of disability 
and often specifi c occupational functional requirements. 

 Symptom magnifi cation, i.e., illness behavior, is com-
mon, particularly in the context of subjective experiences 
such as chronic pain or litigation. When the individual is not 
credible or there is purposeful misrepresentation, such as 
malingering, it may not be possible to accurately defi ne any 
disability. 
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 The assessment of disability associated with chronic pain 
is complex, and the evaluator must approach the clinical 
evaluation with recognition of the many factors associated 
with the experience of pain and disability.  

    Symptom Magnifi cation and Malingering 

 Symptom magnifi cation, inappropriate illness behavior, and 
embellishment are not uncommon (malingering is less com-
mon but occurs and should be considered), particularly in 
medicolegal circumstances and entitlement programs. 
Therefore, evaluators need to consider whether the present-
ing complaints are congruent with recognized conditions and 
known pathophysiology and have been consistent over time. 
The evaluator should also determine if there is inappropriate 
illness behavior. 

 Pain behaviors (i.e., facial grimacing, holding or supporting 
affected body part or area, limping or distorted gait, shifting, 
extremely slow movements, rigidity, moaning, or inappropri-
ate use of a cane) may indicate symptom magnifi cation. 

 Nonorganic fi ndings, i.e., fi ndings that are not explained 
by physical pathology, may also support a conclusion of 
symptom magnifi cation. Nonorganic fi ndings have been 
described dating back to the early part of the twentieth cen-
tury [ 16 ]. Since that time, a number of nonorganic signs have 
been defi ned [ 17 ]. In an effort to maximize information from 
the evaluation, physicians routinely test for nonorganic phys-
ical signs. Gordon Waddell, M.D., described fi ve signs to 
assist in determining the contribution of psychological fac-
tors to patients’ low back pain [ 18 ]. He was specifi cally inter-
ested in developing screening tests to determine the 
likelihood a patient would have a good outcome from sur-
gery. The physician must perform all fi ve Waddell tests—
evaluation for excessive tenderness, regional weakness, 
overreaction, distraction, and simulation. Isolated positive 
signs have no clinical or predictive value, and only a score of 
three or more positive signs is considered clinically signifi -
cant. These tests were not designed to detect malingering. 

 Malingering is defi ned in the  Diagnostic and Statistical 
Manual for Mental Disorders, Fourth Edition-Text Revised 
(DSM-IV-TR)  [ 19 ] as the “intentional production of false or 
grossly exaggerated physical or psychological symptoms, 
motivated by external incentives such as avoiding military 
duty, avoiding work, obtaining fi nancial compensation, evad-
ing criminal prosecution, or obtaining drugs.” The DSM-
IV- TR states: 

 Malingering should be suspected if any combination of 
the following is noted:
    1.    Medicolegal context of presentation (e.g., the person is 

referred by an attorney to the clinician for examination)   
   2.    Marked discrepancy between the person’s claimed stress 

or disability and the objective fi ndings   

   3.    Lack of cooperation during the diagnostic evaluation and 
in complying with the prescribed treatment regimen   

   4.    The presence of antisocial personality disorder     
 Malingering occurs along a spectrum—from embellish-

ment to symptom magnifi cation to blatant misrepresentation. 
The possibility of obtaining disability benefi ts or fi nancial 
rewards or being relieved from other responsibilities, such as 
work, increases the likelihood of malingering. Patients may 
unconsciously or consciously exaggerate their symptoms. 
With malingering, the intent is purposeful. Ill-defi ned com-
plaints occur in a circumscribed group, perhaps in a setting of 
poor morale or confl ict, also may be viewed with suspicion. If 
there are suggestions of signifi cant illness behavior or malin-
gering, a careful investigation including a multidisciplinary 
evaluation and psychological testing may be required [ 20 ,  21 ].  

    Treating Physician Versus Independent 
Medical Evaluation 

 The treating physician who has a doctor–patient relationship 
with the claimant may have a different perspective than the 
“independent” disability evaluator. The treating physician 
often takes a patient-advocate role and may have little desire 
or experience to comment on disability, nor will that physician 
be able to defi ne disability in an independent manner [ 22 ]. 

 Frequently, confl ict and distrust develops between claim-
ants and the independent evaluating physicians who evaluate 
them and the claims examiners handling their claim. Patients 
often report that their problem is being discounting, while 
physician disability evaluators and claims representatives 
may express doubt and skepticism about claimants’ chronic- 
pain complaints and reported loss of functional capacity. 

 The physician has the predicament of viewing the subjec-
tive reports in relationship with the objective evidence of tis-
sue damage or organ pathology to come up with some fi nal 
assessment about the extent to which the patient really is 
disabled from functional activities. It is not diffi cult to see 
how the treating physician advocating for the patient will 
have a different perspective than the “independent” physi-
cian evaluating a claimant for disability. 

 The “independent” medical evaluator (IME) is also not 
without his or her biases, and in some jurisdictions, only 
plaintiff and defense IMEs are the norm. The true IME is 
used by both sides and in some settings is referred to as the 
“agreed” medical evaluator (AME). 

 When the physician provides treatment, the doctor–
patient relationship is one of trust. The physician is acting as 
an agent for the patient. When performing a disability evalu-
ation, the physician is acting as agent for the state or agency 
requesting the evaluation. In 1992, Sullivan and Loeser rec-
ommended that physicians refuse to do disability evaluation 
on patients they are treating [ 23 ]. 
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 The problem with this is that adverse consequences may 
ensue for the patient who may be cut off from benefi ts absent 
a signed disability form.  

    Disability Versus Impairment 

 The two main terms when discussing disability are impair-
ment and disability. The following defi nitions are from the 
AMA  Guides,  the World Health Organization (WHO), and 
from various state and federal programs. 

 The AMA  Guides to the Evaluation of Permanent 
Impairment , Sixth Edition (hereafter referred to as the 
 Guides ), defi nes disability as “an umbrella term for activity 
limitations and/or participation restrictions in an individual 
with a health condition, disorder or disease.” The AMA 
 Guides  defi nes  impairment  as “a signifi cant deviation, loss, 
or loss of use of any body system or function in an individual 
with a health condition, disorder, or disease.” The sixth edi-
tion, published in December 2007, introduces new 
approaches to rating impairment. The leadership for this edi-
tion was provided by Robert Rondinelli, M.D., an experi-
enced physical medicine and rehabilitation physician; 
therefore, this edition refl ects principles of this specialty. An 
innovative methodology is used to enhance the relevancy of 
impairment ratings, improve internal consistency, promote 
greater precision, and simplify the rating process. The 
approach is based on a modifi cation of the conceptual frame-
work of the International Classifi cation of Functioning, 
Disability, and Health (ICF), although the fundamental prin-
ciples underlying the  Guides  remain unchanged. 

 The World Health Organization (WHO) defi nes impair-
ment as “any loss or abnormality of psychological, physio-
logical or anatomical structure or function.” Problems in 
body function or structure involve a signifi cant deviation or 
loss. Impairments of structure can involve an anomaly, 
defect, loss, or other signifi cant deviation in body structures. 

 The  International Classifi cation of Functioning, 
Disability, and Health  (ICF) [ 24 ] changes the emphasis from 
the word “disability” to  activity  and  activity limitation  (WHO 
2000). ICF defi nes activity as “something a person does, 
ranging from very basic elementary or simple to complex.” 
Activity limitation is “a diffi culty in the performance, accom-
plishment, or completion of an activity. Diffi culties in per-
forming activities occur when there is a qualitative or 
quantitative alteration in the way in which activities are car-
ried out. Diffi culty encompasses all the ways in which the 
doing of the activity may be affected.” 

 Federal and state agencies generally use a defi nition that 
is specifi c to a particular program or service. To be found 
disabled for purposes of Social Security disability benefi ts, 
individuals must have a severe disability (or combination of 
disabilities) that has lasted, or is expected to last, at least 12 

months or result in death and which prevents working at a 
“substantial gainful activity” level (1). Impairment is 
described as an anatomical, physiological, or psychological 
abnormality that can be shown by medically acceptable clin-
ical and laboratory diagnostic techniques. 

 The Americans with Disabilities Act (ADA) has a three- 
part defi nition of  disability . Under ADA, an individual with 
a disability is a person who (1) has a physical or mental 
impairment that substantially limits one or more major life 
activities, or (2) has a record of such an impairment, or (3) is 
regarded as having such an impairment. A  physical impair-
ment  is defi ned by ADA as “any physiological disorder or 
condition, cosmetic disfi gurement, or anatomical loss affect-
ing one or more of the following body systems: neurological, 
musculoskeletal, special sense organs, respiratory (including 
speech organs), cardiovascular, reproductive, digestive, geni-
tourinary, hemic and lymphatic, skin, and endocrine.” 

 Regardless of the system, the term impairment defi nes a 
measurable change (any loss or abnormality psychological, 
physiological, or anatomical structure or function) and is con-
sistent and measurable across different systems and  programs. 
On the other hand, disability is a social construct in that each 
program or system defi nes it differently and assigns different 
weights and benefi ts to those defi nitions. One can be “disabled” 
in one system of benefi ts and not in another despite the same 
impairment. Disability usually results from an impairment that 
results in a functional loss of ability to perform an activity. 

 It is imperative to distinguish the difference between 
impairment and disability. One individual can be impaired 
signifi cantly and have no disability, while another individual 
can be quite disabled with only limited impairment. 

 For example, a person with a below-knee amputation may 
be working full time quite successfully as a pianist and, there-
fore, would not meet the Social Security Administration (SSA’s) 
defi nition of being disabled. On the other hand, this same pia-
nist might have a relatively minor injury to a digital nerve that 
severely limits his/her ability to perform basic work activities 
such as playing a diffi cult piano concerto. In some disability 
systems, a person in this situation might meet the defi nition of 
partial disabled, even though he/she can do other work. 

 Perhaps, another way to distinguish the terms disability 
and impairment is as follows: Some diseases cause a nega-
tive change at the molecular, cellular, or tissue level which 
leads to a structural or functional change at the organ level, a 
measurable impairment. At the level of the person, there is a 
defi cit in daily activities and this is the disability. 

 Because of this difference between impairment and dis-
ability, and despite the fact that many disability systems are 
work-injury-loss related, the widely used AMA  Guides  
has stated that impairment ratings are not intended for use 
as direct determinants of work disability. The impairment 
rating is rather based on universal factors present in all indi-
viduals, the level of impact of the condition on performance 
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of activities of daily living, rather than on performance of 
work-related tasks. The sixth edition of the AMA  Guides  
states on p. 6 that “the relationship between impairment and 
disability remains both complex and diffi cult, if not impos-
sible, to predict.” 

 While it is true that the AMA  Guides  is a widely used 
source (the vast majority of state workers’ compensation sys-
tems require some use of the different editions of the AMA 
 Guides ) for assessing and rating an individual’s permanent 
impairments, there are a number of states and the federal 
government’s SSA disability program that do not recognize 
the AMA  Guides  for rating impairment. In addition, the 
Veterans Administration has its own unique set of disability 
rating criteria. There is clearly no consensus on a universal 
system to measure impairment. 

 Depending upon the system, impairment is necessary for 
disability, but other factors are considered. Different disabil-
ity programs attempt to combine medical information and 
the associated impairment with nonmedical factors that bear 
on the individual’s ability to compete in the open labor mar-
ket. Other considerations include age, educational level, and 
past work experience. Physicians typically provide the data 
regarding the medical condition and impairment, while non-
medical issues are the purview of disability adjudicators.  

    The AMA Guides and Chronic Pain 

 The  Guides  provides a discussion of the assessment of pain 
in Chapter 3—Pain-Related Impairment. The AMA  Guides  
states that subjective complaints are included in the provided 
impairment ratings, and up to 3% whole person permanent 
impairment may be provided in only unusual circumstances, 
including that there is no other basis to rate impairment. 

 Pain specialist physicians may feel that the AMA  Guides  
method of impairment rating do not adequately address the 
“disability” and functional loss caused by some chronic-pain 
states. Since the  Guides  limits itself for the most part to 
describing measurable objective changes or impairment, 
chronic-pain states, despite causing signifi cant functional 
losses, are not provided signifi cant impairment ratings. 

 The American Academy of Pain Medicine has character-
ized pain with updated terminology, namely,  eudynia  for 
nociceptive pain and  maldynia  for neuropathic pain. Eudynia 
(nociceptive pain) is a normal physiologic response to nox-
ious events and injury to somatic or visceral tissue. It can be 
benefi cial and serves as an early warning mechanism. 
Eudynia often is acute, but can also be persistent (e.g., cancer 
pain). Eudynia usually is correlated directly with the resul-
tant impairment. In this scenario, pain would appropriately 
be incorporated into the organ system impairment rating. 
Maldynia or neuropathic pain often results in signifi cant dys-
function. Whatever pathology exists, it is not well measured 

with our current testing abilities and the clinician often has 
diffi culty correlating the pathology with the level of reported 
dysfunction.  

    The AMA Guides and Maximal Medical 
Improvement (MMI) 

 The AMA  Guides  states that an impairment rating can only 
be done when the individual has reached maximal medical 
improvement (MMI), i.e., “the point at which a condition has 
stabilized and is unlikely to change (improve or worsen) sub-
stantially in the next year, with or without treatment.” It is 
necessary to determine that the patient is stable and that no 
further restoration of function is probable. If the examinee 
shows up and is in the middle of a fl are-up or has had a new 
injury that interferes with the examination, it is premature to 
do an impairment rating. In other words, the examinee must 
be stabilized medically for the physician to fairly assess the 
impairment rating. If the condition is changing or likely to 
improve substantially with medical treatment, the impair-
ment is not permanent and should not be rated.  

    The AMA Guides and Activities of Daily 
Living (ADL) 

 The AMA  Guides  refl ects the severity of the medical condi-
tion and the degree to which the impairment decreases an 
individual’s ability to perform common activities of daily 
living (ADL),  excluding  work. 

 Throughout the fi fth edition of the AMA  Guides , the 
examiner is given the opportunity to adjust the impairment 
rating based on the extent of any activities of daily living 
(ADL) defi cits (5th Ed). The fi fth edition of the AMA  Guides  
describes typical ADLs as:
•    Self-care and personal hygiene (urinating, defecating, 

brushing teeth, combing hair, bathing, dressing oneself, 
eating)  

•   Communication (writing, typing, seeing, hearing, speaking)  
•   Physical activity (standing, sitting, reclining, walking, 

climbing stairs)  
•   Sensory function (hearing, seeing, tactile feeling, tasting, 

smelling)  
•   Nonspecialized hand activities (grasping, lifting, tactile 

discrimination)  
•   Travel (riding, driving, fl ying)  
•   Sexual function (orgasm, ejaculation, lubrication, erection)  
•   Sleep (restful, nocturnal sleep pattern)    

 In the sixth edition, a distinction is made between ADLs, 
basic activities (such as feeding, bathing, hygiene), and instru-
mented ADLs, complex activities (such as fi nancial manage-
ment and medications). This edition also distinguishes 
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between activity “execution of a task or action by an individ-
ual” and participation “involvement in a life situation” and 
between activity limitations “diffi culties an individual may 
have in executing activities” and participation restrictions 
“problems an individual may experience in involvement in life 
situations.”  

    AMA Guides Impairment Rating Percentages 

 A 0% whole person impairment (WPI) rating is assigned to 
an individual with an impairment if the impairment has no 
signifi cant organ or body system functional consequences 
and does not limit the performance of the common activities 
of daily living. A 90–100% WP impairment indicates a very 
severe organ or body system impairment requiring the indi-
vidual to be fully dependent on others for self-care, approach-
ing death. The  Guides  impairment ratings refl ect the severity 
and limitations of the organ/body system impairment and 
resulting functional limitations. 

 The AMA  Guides  provides weighted percentages for var-
ious body parts, but since the total impairment cannot exceed 
100%, the Guides provides a combined values chart to enable 
the physician to account for the effects of multiple impair-
ments with a summary value. Subjective concerns, including 
fatigue, diffi culty in concentrating, and pain, when not 
accompanied by demonstrable clinical signs or other inde-
pendent, measurable abnormalities, are generally not given 
separate impairment ratings. Impairment ratings in the 
Guides already have accounted for commonly associated 
pain, including that which may be experienced in areas dis-
tant to the specifi c site of pathology. 

  The Guides  does not deny the existence or importance of 
these subjective complaints to the individual or their func-
tional impact but notes that there has not yet identifi ed an 
accepted method within the scientifi c literature to ascertain 
how these concerns consistently affect organ or body system 
functioning. The physician is encouraged to discuss these 
concerns and symptoms in the impairment evaluation.  

    The AMA Guides and Work Disability 

 Impairment assessment is provided by the  Guides ; however, 
the  Guides  does not defi ne disability. An individual can have 
a disability in performing a specifi c work activity but not 
have a disability in any other social role. An impairment 
evaluation by a physician is only one aspect of disability 
determination. A disability determination also includes 
information about the individual’s skills, education, job his-
tory, adaptability, age, and environment requirements and 
modifi cations. Assessing these factors can provide a more 
realistic picture of the effects of the impairment on the ability 
to perform complex work and social activities. If adaptations 

can be made to the environment, the individual may not be 
disabled from performing that activity (in this scenario 
though, the impairment is still present). 

 The  Guides  is not intended to be used for direct estimates 
of loss of work capacity (disability). Impairment percentages 
derived according to the Guides criteria do not measure work 
disability. Therefore, it is inappropriate to use the  Guides ’ cri-
teria or ratings to make direct estimates of work disability.  

    Independent Medical Evaluation (IME) 

 While an independent medical evaluation has some similari-
ties to a comprehensive medical consultation, there are sig-
nifi cant differences. An independent medical evaluation 
involves an examination by a health care professional at the 
request of a third party in which no medical care is provided. 

 The terminology for these evaluations varies in different 
areas of the country and includes terms like independent 
medical evaluation or examination (IME), or in California, 
an agreed medical evaluation (AME) or qualifi ed medical 
evaluation or examination (QME). The AME serves both 
sides of a dispute at the same time and, in a sense, serves as 
the “medical judge.” These evaluations otherwise are typi-
cally at the request of one side or the other (defense or plain-
tiff/applicant). 

 Medicine and law have different approaches. The practice 
of law is based on the advocacy system and is contentious 
and argumentative in nature by design. It is a system that 
allows different and confl icting points of view to be heard 
with resolution achieved by way of a jury, judge, or through 
arbitration. The practice of medicine is focused on diagnos-
ing and treating patients to the best of the physician’s ability 
to help them regain and maintain good health. 

 Physicians providing either a one-time consultation or 
ongoing medical care are accustomed to having their advice 
sought and followed by a usually grateful patient. Whereas 
in the legal system, physicians can expect to have their opin-
ions challenged vigorously and in detail by skilled attorneys. 
In some cases, physicians may have their credentials and 
ability to testify as an expert questioned in a harsh and 
demeaning manner. While the attack may seem personal, in 
fact, it is only a method used by attorneys to discredit physi-
cians’ testimony to either have it thrown out or its value mini-
mized. A skilled attorney will ask questions that are often 
diffi cult to answer, and physicians may fi nd that the opportu-
nity for explanation may be limited.  

    Possible Versus Probable 

 The gold standard for a medical opinion is “beyond a reason-
able degree of medical probability.” Physicians do not have 
to be 100% certain, but they must form opinions that are 
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medically probably or greater than a 50% chance of being 
correct. Anything less than this is termed “possible.” 
Anything is possible, but to be accepted as medically reason-
able, with a causal relationship, the term probable must be 
used. It is actually wise to keep away from using specifi c 
percentages, as this is hard to substantiate.  

    Evaluation Process 

 An independent medical evaluation involves an examination 
by a health care professional at the request of a third party in 
which no medical care is provided or suggested. The physi-
cian is not involved in the medical care of the examinee 
(there is no physician/patient relationship or privilege with 
some exceptions—please see liability issues below) and 
serves to provide a medical opinion to clarify issues associ-
ated with the case. The disability evaluation report is not nec-
essarily to facilitate the well-being of the patient. Medical 
expertise is assumed for a disability evaluation, as is impar-
tiality and objectivity, but such is not always the case. Unlike 
a medical consultation, the disability evaluation is not confi -
dential and, further, should be easily read and understood by 
nonmedical personnel. Standards for independent medical 
evaluations have been published [ 25 ].  

    Referral Sources 

 Disability evaluations are an integral part of case manage-
ment and are utilized widely by insurers and attorneys in a 
variety of arenas, including workers’ compensation, personal 
injury, and long-term disability. 

 Workers’ compensation systems are no fault, but litigation 
issues often center around causation, the extent and duration 
of medical care needs, the length of temporary disability, the 
extent and cost of permanent impairment and/or disability, 
and issues of apportionment to nonindustrial causation. An 
insurance carrier or third-party administrator typically han-
dles claims. Some employers are partially or fully 
self-insured. 

 Personal injury litigation including malpractice cases 
involves primarily the cause and extent of injuries and the 
level of associated disability. Once a lawsuit is fi led, the 
defendant is generally allowed one IME. In these cases, the 
defendant is counting on the IME to be unusually thor-
ough as the case may hinge on the examination fi ndings 
and report conclusions. 

 Long-term disability cases range from Social Security 
benefi ts for persons expected to be totally disabled for at 
least 12 months to individuals who have purchased or been 
provided by their employer private disability insurance 
policies.  

    Report Quality Issues 

 While the quality of the physician’s testimony at a deposi-
tion, arbitration, or trial may be critical, the initial-typed 
report is typically most important. This report is relied upon 
in any settlement negotiation and often becomes part of the 
evidence. The disability evaluation report should be valid, 
defensible, and readable. A well-written report will assist the 
physician during cross-examination and may even discour-
age the opposing attorney from calling the physician to tes-
tify. The report itself may lead to early case settlement or 
resolution. Most often, the physician will be judged by the 
quality of the written report. 

 A quality evaluation report is responsive to the specifi c 
questions asked by the referral source. The report should be 
understandable by nonmedical individuals. Often, a verbal 
report is provided prior to submission of a written report, 
thus giving the referrer the opportunity to further direct spe-
cifi c questions or concerns or to even defer on receiving a 
written report. The physician should always maintain integ-
rity but should remember that there is no traditional doctor–
patient relationship and the payer is the client.  

    Report Writing Technique 

 Evaluation reports should be without spelling errors and 
should be grammatically correct. The report structure should 
include appropriate formatting with headings and categories. 
Bold lettering, italics, underlining, numbering, and bullet 
points can be used for clarity and emphasis. All material and 
records reviewed should be listed. Paragraphs should be kept 
relatively short, and separate ideas should be put in distinct 
categories. Unnecessary repetition should be avoided. It is of 
critical importance to use unambiguous language that can be 
easily understood by the referral source.  

    Pre-evaluation Issues 

 Prior to examining the claimant, the physician’s offi ce will 
receive a request for a disability evaluation by the referral 
source. A chart should be made up and all verbal and written 
correspondence noted in the record. It is important to provide 
documentation regarding charges, and usually a curriculum 
vita will be requested. Some physicians insist on a prepay-
ment advance prior to reviewing records, providing an exam-
ination report, or attending a deposition, arbitration, or trial. 
Charges should include costs for late cancellations, records 
review, the actual examination, report writing, research, 
meeting time with the referral source, deposition, arbitration, 
and trial testimony time. It is important to identify who will 
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be notifying the examinee of the appointment date and time. 
It is appropriate to review records in advance to assure that 
all historical items are reviewed with the examinee.  

    Interactions with the Examinee 

 If the evaluation is being accomplished at the request of the 
examinee’s attorney or as an agreed medical examiner, there 
is an implied understanding that the physician is serving in 
that individual’s best interest. When examining for the defense 
(the “other side”), it is not uncommon to fi nd an examinee 
who is, at a minimum, suspicious and maybe even hostile. 

 Depending on the jurisdiction, the claimant’s attorney or 
representative and sometimes even a court reporter may 
attend the evaluation. This may or not be permissible, depen-
dent on the setting. Any other individual attending the 
appointment should remain silent and not provide informa-
tion except for signifi cant others. The claimant may request 
to tape record the examination; however, whether this is per-
missible is dependent on the jurisdiction. 

 It is important in any scenario to carefully explain your 
role including the fact that the disability evaluation is not 
meant to be a comprehensive medical evaluation covering all 
possible problems and that no doctor–patient relationship is 
implied. Risk is reduced by having the examinee signed an 
informed consent form. There is usually no confi dentiality. 
Typically, the disability evaluation physician’s opinions and 
any recommendations are not discussed with the examinee 
unless such is specifi cally requested by the referral source. 

 It is recommended that the examinee be told to not per-
form any maneuver that her or she feels will be harmful to 
them. Adequate gown coverage is important and a chaperone 
is recommended.  

    Evaluation Report Writing 

    Introduction 

 Physicians are well aware of the usual details covered in a 
standard history and physical examination. The disability 
evaluation report goes into much greater detail in certain areas 
as compared to a medical consultation since often other fac-
tors contribute to the issues of portrayed pain and disability. 

 The examinee’s pre-injury status is carefully detailed. It is 
very important to determine if there was any disability pre-
dating the injury. The history of the injury, subsequent events, 
and medical care up to the present time are carefully 
ascertained. 

 Any inconsistency between the individual’s report 
and information found in the medical record is noted. It is 
important to remember that individuals often have selective 

memories and, sometimes, what they remember is not accu-
rate. The medical record is of critical importance; however, it 
is possible that the health care professional left something 
out or misunderstood the examinee. Therefore, just because 
something is not reported in the medical record does not 
mean that it did not happen as described by the examinee. 

 A quality disability evaluation report takes all of these 
factors into consideration. The disability evaluation physi-
cian is neither a magician nor fortune-teller, but must assess 
all the information available and provide a medically 
 reasonable explanation. All the disability evaluation physi-
cian can do is to give a sincere and honest opinion and state 
what is medically probable.  

    Identifying Information 

 The report starts out with the identifying information con-
sisting of the date of the report, the name of address of the 
referral source(s), the name of the examinee, the claim or 
other identifying numbers (like the date of injury), and the 
date of the exam if different than the report date. For work-
ers’ compensation cases, the employer’s name is often listed 
as well.  

    Purpose of the Examination 

 The report should be addressed directly to the referral source. 
The fi rst report paragraph typically notes the purpose of the 
exam and any other specifi c questions asked or reasons for 
the evaluation. You may add a paragraph noting that the 
report is based upon the personal interview and examination 
of the examinee, combined with review of available medical 
records and radiographs and other submitted information. 
A list of all records reviewed is either listed in the body of 
the report or attached as an addendum. You may choose to 
ask to see examinee picture identifi cation such as a driver’s 
license. You should identify if the examinee was accompa-
nied by an interpreter or any other person (signifi cant other, 
friend, relative, lawyer, nurse, etc.) and whether the exam-
inee tape recorded the examination. Document that the 
examinee was informed the purposes of the examination and 
that there was no doctor–patient relationship and that the 
examinee should not perform any maneuvers that the indi-
vidual would consider harmful or injurious.  

    Examinee Introduction 

 The next paragraph lists the examinee’s age, handedness, and 
marital status. In the workers’ compensation arena, the employer, 
years on the job, and current work status can be listed.  
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    Pertinent History 

 For most evaluations, there is a point in time when problems 
surfaced either due to a specifi c injury or illness or on a 
cumulative trauma basis, and this should be identifi ed. You 
may identify that prior to some identifi ed point in time, the 
examinee described being in good health without ongoing 
disability, or that second, the examinee had a pre-injury (or 
illness) history of pertinence. You should describe any  rele-
vant  prior history of injuries or illness (this might include 
auto accidents, illnesses, prior work or other injuries, surger-
ies, etc.) and document a history from the examinee regard-
ing the injury/illness itself and subsequent symptoms and 
medical care (including medications prescribed and tests/
procedures accomplished). You should assess whether the 
history is consistent with the records, recognizing that exam-
inees do not always recollect their medical history correctly 
nor are medical records always correct.  

    Current Symptoms 

 The current symptoms are carefully documented. A pain dia-
gram can be useful. The examinee is given the opportunity to 
detail all symptoms and complaints. Any loss of function 
(activities of daily living) or loss of pre-injury capacity is 
described. Body parts involved include location and radia-
tion of symptoms and referral patterns along with spatial 
characteristics, duration periodicity, and intensity/severity. 

 Pain complaints associated with disability are often 
described with two components: the character of the pain 
(i.e., continuous, non-fl uctuating; continuous fl uctuating; 
episodic; paroxysmal, etc.) and the quality of the pain (e.g., 
burning; freezing; sharp; pins and needles; aching; dull; hot; 
cold; numbing; and electrical). 

 Additional descriptors should be listed (tingling, numb-
ness, weakness, swelling, color change, temperature change, 
sweating, skin or hair growth changes, etc.). Provocative or 
aggravating factors that worsen the pain and palliative fac-
tors that alleviate the symptoms should be detailed. The cur-
rent intensity of the pain is described on a 10-point scale, 
where “0” represents no pain and “10” represents the worst 
pain imaginable. Any bowel, bladder, sexual, or sleep dys-
function should be described. 

 The presence of any examinee-perceived emotional (anx-
iety, depression, etc.) or cognitive dysfunction should be 
noted. Additional relevant information may be obtained from 
signifi cant others.

  Assess 
   1.    What is the  cause of the pain  (the examinee’s perspective of 

what tissue abnormalities are causing the current problem)?   

   2.    The  meaning of the pain  (what is and is not causing 
 further tissue damage, and what is the meaning of the 
complaint is, i.e., whether there is progression, sinister 
illness, and/or concern present).   

   3.    The  impact of the pain  on the examinee’s life including 
interference in vocational, social, recreational activities, 
etc. We recommend a listing of an average day and daily 
activities.   

   4.    Note the examinee’s  perception of appropriate treatment . 
An individual who is directed toward a passive treatment 
approach will have little interest in an active, functional 
restoration approach.   

   5.    Note the examinee’s  goals  to be achieved with further 
treatment.      

    Functional History 

 Obtain information regarding activities of daily living 
(ADLs—feeding, grooming, bathing, dressing, and toilet-
ing) and physical functional activities during an average day 
(exercise, outdoor activities, shopping, recreation, household 
chores, etc.). A description of the examinee’s daily routine 
and changes from pre-injury status are documented.  

    Current and Past Medications 

 Obtain a list of past and current medications. We fi nd it help-
ful to request that the examinee brings all current medica-
tions to the examination. The examiner should assess 
medication effectiveness, side effects, and any evidence of 
misuse or abuse.  

    Review of Systems 

 Consider constitutional, head and neck, cardiovascular, 
respiratory, genitourinary, gastrointestinal, neurological, 
psychi atric, and musculoskeletal symptoms in the review.  

    Past Medical and Surgical History 

 The examiner should especially note relevant injuries and ill-
nesses including accidents (auto and other). There should be 
a review of all past signifi cant or similar medical diagnoses, 
treatments, allergies, previous hospitalizations, and surgical 
procedures plus any history of psychiatric disorders/treat-
ments/hospitalizations. Note potentially signifi cant other 
medical problems like diabetes, cardiovascular or pulmonary 
disease, hypertension, arthritis, gout, etc.  
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    Family History 

 The examinee should be questioned about relevant family 
history issues especially any alcoholism, substance abuse, 
major injuries, disability, pain, etc. Disability, illness, or 
death in the family may affect how the individual responds to 
his or her own medical problems. A family history of certain 
diseases may explain symptoms in the examinee that have 
not previously been well explained.  

    Personal History 

 Information in this section can be of critical importance, and 
areas of concern include the following:
•    Childhood, i.e., was the examinee’s childhood normal, 

dysfunctional, or abusive (sexual/verbal/physical)?  
•   Education, i.e., years of formal education, military ser-

vice, and any legal history (litigation or incar ceration).  
•   Marital status, i.e., has the examinee ever been married, 

how many times, and for how long? Was there any associ-
ated abuse history?  

•   Children, i.e., if there are children, what ages and how 
many? Is there a signifi cant other and is that person work-
ing or disabled?  

•   Current living situation.  
•   Illicit substance use or abuse? If positive, provide previ-

ous and current usage level.  
•   Tobacco, caffeine, and alcohol usage.  
•   Current income source, if any (family members, workers’ 

compensation, pension, long-term disability, state disabil-
ity, Social Security, etc.).  

•   Work history: The occupational history should include 
not only the titles, types, and physical intensity of previ-
ous jobs but also continuity and length of previous posi-
tions. Attitudes about work (work “ethic”) can be of 
considerable importance.     

    Physical Examination 

 The physical examination is similar for the disability evalua-
tion as it is for a medical consultation, but it is important to 
document negative, positive, and nonorganic fi ndings. If you 
are performing an impairment evaluation, perform the assess-
ment according to specifi c examination requirements in the 
AMA  Guides.  When giving testimony, an opposing attorney 
can make the disability evaluating physician feel quite uncom-
fortable when parts of the examination are not documented. 

 The examination integrates information obtained from 
physical fi ndings to support or refute diagnoses suggested 
during the history taking. The examination may uncover 
physical fi ndings not readily apparent from the history or 
even known to the patient. 

 The physical examination is not limited to but is directed to 
the concerned body parts, and when a change or abnormality 
is identifi ed, the appropriate regional examination is expanded. 

 The  general observation  of the examinee includes a 
behavioral examination including such issues as cooperation 
and attentiveness, along with any pain behaviors or unusual 
activities. The individual’s sitting and standing tolerance is 
noted and all measurements recorded. Nonphysiologic fi nd-
ings are also noted. 

  Patient descriptors  can include the patient as a good, poor, 
or fair historian and, when appropriate, can include such 
terms as pleasant and cooperative (vs. unpleasant and unco-
operative), angry or hostile, and/or garrulous or loquacious. 

 Any  pain behavior  should be noted (verbal—sighing, 
moaning, groaning and nonverbal—grimacing, guarding, 
splinting, clutching, bizarre gait). 

  Constitutional  fi ndings refer to the examinee’s general 
appearance (e.g., body habitus, deformities, development, 
nutrition, and attention to grooming) and vital signs (e.g., 
height, weight, temperature, blood pressure, pulse, respira-
tions). Any adaptive aids such as braces/splints and walking 
aids/wheelchair are noted including whether such is appro-
priate or inappropriate. 

 Other physical examination fi ndings, dependent on the 
context of the evaluation, may include:
•     Head, eyes, and ears —General appearance, deformities, 

assistive devices (e.g., hearing aids, glasses), and visual/
auditory acuity.  

•    Mouth, throat, and nose —General appearance, general 
dental condition, and patency of airway.  

•    Neck —General appearance, vascular distension, auscul-
tation for bruits, active range of motion (AROM) and pas-
sive range of motion (PROM), and lymph nodes.  

•    Cardiovascular —Auscultation of the heart, examination 
of peripheral pulses, inspection of vascular refi lling, vari-
cosities, swelling, and edema.  

•    Respiratory and chest —General appearance of the chest, 
breasts for masses or tenderness, auscultation of lungs 
and upper airways, observation of breathing pattern, and 
examination for peripheral clubbing or cyanosis.  

•    Gastrointestinal/genitourinary —Inspection of abdomen 
and pelvis, auscultation of bowels, palpation of abdomi-
nal organs, and rectal examination.  

•    Genitourinary —Directed as appropriate.  
•    Integumentary —Inspection and palpation of skin and 

subcutaneous tissues for color, mottling, sweating, tem-
perature changes, atrophy, tattoos, lesions, scars, rashes, 
ulcers, and surgical incisions.  

•    Musculoskeletal —Inspection, percussion, and palpation of 
joints, bones, and muscles/tendons noting any deformity, 
effusion, misalignment, laxity, crepitation, masses, or ten-
derness; assessment of AROM and PROM and stability of 
joints; inspection of muscle mass, spinal alignment, and 
symmetry; and assessment of muscle strength and tone.  
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•    Provocative tests —Maneuvers for thoracic outlet syn-
drome, Phalen’s and Tinel’s for carpal tunnel, foraminal 
compression for cervical radiculopathy, straight leg rais-
ing for sciatica, etc.  

•    Neurologic —Assessment of level of consciousness (alert, 
lethargic, stuporous, comatose) and mental status (e.g., 
orientation, memory, attention and concentration, thought 
processes and content, speech and communication/lan-
guage and naming, fund of knowledge, insights into cur-
rent condition) and assessment of cranial nerves. The 
neurologic examination also includes assessment of (1) 
sensation to pinprick, two-point discrimination, sensibil-
ity, vibration, and proprioception; (2) assessment of 
sphincter tone and refl exes (e.g., bulbocavernosus); (3) 
assessment of deep tendon refl exes (DTR) in the upper 
and lower extremities, including pathologic refl exes (e.g., 
Babinski, Hoffman, palmomental, etc.); (4) assessment of 
coordination (e.g., fi nger/nose, heel/shin, rapid alternat-
ing movements) and tandem gait; and (5) functional 
mobility including gait and station.  

•    Nonphysiologic behavior  s —assessed such as Waddell 
signs (e.g., superfi cial skin tenderness, stimulation of 
back pain by axial loading or trunk rotation, differences in 
straight leg raising response between supine and sitting 
positions, regional nonanatomic weakness or numbness, 
and overreaction/disproportionate pain responses).     

    Impression 

 List the diagnostic categories and/or the differential diagnoses.  

    Discussion 

 We recommend a succinct summary of the history and physi-
cal examination followed by opinions (when requested) on 
the specifi c issues requested by the client. 

  Causation and apportionment  are often critical issues to 
be discussed along with prognosis. The evaluator must be 
able to determine whether the problem or disability was pre-
existing or caused by an event or occurrence, which is not a 
subject of the claim. If there is a basis for causation for the 
claim in question, is it fully or partially responsible? 

 The evaluator must be able to distinguish between an 
 aggravation and an exacerbation . An aggravation results 
from a new event or injury causing a worsening, hastening, 
or deterioration of a preexisting condition. An exacerbation 
is a temporary increase in the symptomatology of a preexist-
ing condition. 

 The issue of whether and when the examinee has reached 
 maximal medical improvement  (MMI) may also be addressed. 
The disability evaluator may also be asked to discuss the 

 prognosis and future medical care  needs of the condition and 
other costs as part of a life-care plan. 

 Lastly, the  face-to-face time  spent with the examinee 
should be listed (some physicians also document records 
review, research, and report preparation time as well) fol-
lowed with the examiner’s name and signature. Copies of the 
report to the appropriate parties should be noted.   

    Functional Capacity Evaluation 

 The disability evaluator may be asked to address the exam-
inee’s functional ability or work capacity. The opinion is 
based on a review of medical records, the historical and 
physical examination, test results, and the examinee’s func-
tional capacity. The evaluation is made diffi cult when the 
individual demonstrates pain behaviors and a suboptimal 
effort on examination and testing. 

 The report should include the number of hours to be 
worked per day, sitting, standing, and walking tolerance, as 
well as lifting and carrying capabilities. For the upper 
extremities, the ability to perform forceful and repetitive 
activities should be discussed. Other factors to be considered 
are reaching, pushing, pulling, grasping or gripping, bending, 
crouching, squatting, climbing, balancing, working on 
uneven terrain, and working at heights. For diffi cult cases, a 
formal functional capacity evaluation (FCE) may be helpful. 

 A physical or functional capacity evaluation (FCE) is a 
systematic process of assessing an individual’s physical 
capacities and functional abilities. Testing, lasting one-half 
day to several days, is usually carried out by a physical or 
occupational therapist with special training and expertise in 
this area. 

 The FCE matches human performance levels to the 
demands of a specifi c job or work activity or occupation. The 
FCE establishes the physical level of work an individual can 
perform. The FCE is useful in determining job placement, 
job accommodation, or return to work after injury or illness. 
An FCE can provide objective information regarding func-
tional work ability in the determination of occupational dis-
ability status. 

 The FCE is a tool that can be used to make objective and 
reliable assessments of the individual’s condition. Its precise 
data format provides information that can be used in various 
contexts. The FCE may be used (1) to determine the indi-
vidual’s ability to safely return to work full time or on modi-
fi ed duty; (2) to determine if work restrictions, job 
modifi cations, or reasonable accommodations are necessary 
to prevent further injury; (3) to determine the extent to which 
impairments exist, or the degree of physical disability for 
compensation purposes; and (4) to predict the potential abil-
ity to perform work following acute rehabilitation or a work- 
hardening/work-conditioning program. 
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 A physical or functional capacity evaluation (FCE) pro-
vides additional information beyond what can be determined 
by the physician-directed disability evaluation, but the FCE 
does have its limitations as well. The functional capacity of 
the examinee who does not provide a full effort cannot be 
accurately assessed. Further, while providing a greater depth 
of testing than the physician physical examination, the FCE 
can only measure capacity in a controlled environment over 
a short period of time and does not necessarily equate with 
full-time, real-world, everyday life and job tasks.  

    Reason for the Opinion 

 The evaluation physician cannot base opinions solely on 
only the basis of “education, training, and experience.” 
Rather, the disability evaluator must provide a clear descrip-
tion of why a conclusion has been reached. What are the 
facts in the case that cause you to formulate that opinion? It 
is important to discuss unusual or abnormal fi ndings.  

    Post-evaluation Issues 

 Disability evaluation reports should be completed and sent 
with appropriate billing to the referral source. The examinee 
and the treating physician are not provided copies of the dis-
ability evaluation report unless requested by the referral 
source although this is uncommon. Depending upon the par-
ticular situation, the referral source should be contacted by 
phone so the disability evaluator can discuss any opinions or 
recommendations. In some cases, a written report may not be 
required or desired at that time. This is particularly true when 
the opinion generated is not deemed to be in the best interest 
of the referral source’s case.  

    Testimony 

 The disability evaluator should be prepared to be deposed 
and to attend an arbitration hearing or trial. Depositions are 
usually requested by the opposing counsel to gauge the 
potential effectiveness of the physician as a witness. Should 
the case go forward to arbitration or trial, the effectiveness of 
the disability evaluation physician goes beyond medical 
knowledge, but also involves the individual’s presentation 
and demeanor in front of a judge and/or jury. 

 Credibility is always increased through the observer’s 
perception of the physician’s honesty and integrity. It is 
always best to be honest and not appear to be trying to “help” 
the case of the referral source. Any potential negative 
 information or opinions should have been discussed previ-
ously with the referring attorney or claims person as to how 

to deal with it in the least damaging manner. While honesty 
and integrity are essential, there is no need to volunteer 
information that might be damaging to your referral source. 
It is ultimately the job of the disability evaluation physician 
to be an expert witness, not to “make” the case for the refer-
ral source. It is never appropriate to demean or demonize the 
claimant or treating physicians.  

    Physician Disability Evaluation Liability 
Issues 

 The claimant may not be pleased with the disability evalua-
tor’s opinions. In recent years, medical malpractice lawsuits 
against physicians who conduct disability evaluations have 
become more common. Despite the absence of a traditional 
physician–patient relationship, physicians who conduct dis-
ability evaluations still have various legal duties to the exam-
inee, although this issue is in fl ux and ever changing [ 26 ]. 
Examinees generally can successfully sue IME physicians 
for negligently causing physical injury during the examina-
tion, failing to take reasonable steps to disclose signifi cant 
medical fi ndings to the patient, and disclosing confi dential 
medical information to third parties without authorization, 
but they  cannot  successfully sue for inaccurate or missed 
diagnoses.  

    Summary 

 The evaluation of pain and disability is complex and multi-
faceted. The evaluating physician must approach such an 
evaluation from a biopsychosocial perspective. Often, these 
evaluations are performed in the context of an independent 
medical evaluation, i.e., an examination by a health care pro-
fessional at the request of a third party in which no medical 
care is provided. The evaluation results in a report that must 
refl ect a thorough evaluation, answer the specifi c issues 
requested by the client, and be easily understandable by non-
medical individuals. These evaluations are part of the legal 
or advocacy system that may be contentious and argumenta-
tive. The skilled independent medical examiner must always 
maintain impartiality and provide conclusions that are sup-
portable. A thoughtful and thorough evaluation is of consid-
erable value to all involved.     
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            Introduction 

 It is not always possible to perform clinical interventions that 
benefi t a patient without also triggering some degree of 
harm. The double effect (DE) is both a moral and pragmatic 
principle to determine whether the good outcome resulting 
from an action outweighs any detrimental secondary effects. 
The principle’s underpinnings are lodged in medieval, theo-
logical thought, and the continuing clinical signifi cance of 
DE to a diverse, technological society is the subject of much 
debate among scientists and philosophers. In the scientifi c 
literature, DE is most often invoked to address questions of 
what is moral and ethical inend-of-life care. 

 The following discussion will trace the principle’s begin-
nings, its usual clinical applications, and the areas where DE 
is most subject to differing interpretations. Reaching beyond 
the end-of-life debate, the analysis will turn to decisions that 
must be made while caring for patients who suffer chronic, 
nonmalignant pain. The question remains open as to whether 
the arguments raised serve to nullify, modify, or only rein-
force the strictures of DE principle, in part or in whole.  

    The History and Specifi cs of Double 
Effect (DE) 

 The DE has been described variously as a rule, a principle, 
and a doctrine. The word “doctrine” connotes religious obser-
vance in keeping with DE’s beginnings in the moral teachings 
of the Catholic Church as outlined by Thomas Aquinas [ 1 ]. 
In the  Summa Theologica  (II-II, Qu. 64, Art.7), Aquinas rea-
sons, “Nothing hinders one act from having two effects, only 
one of which is intended, while the other is beside the inten-
tion” [ 2 ]. Reaching back further still, DE’s emphasis on the 
physician’s responsibility to safeguard the total life and well-
being of a patient can be traced to the ancient Greek principle 
of non-malefi cence encoded in the Hippocratic Oath. 
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   Key Points 

•     The principle of double effect has roots in the 
Hippocratic Oath and moral teachings of the Catholic 
Church as  outlined by Thomas Aquinas.  

•   The double effect allows serious harm to a person as a 
secondary effect resulting from a primary action that is 
good. To satisfy double effect, only the primary good 
action must be intended, the good outcome must not be 
produced by means of the bad effect, and the good 
must outweigh the harm caused.  

•   The principle has clinical relevance whenever an inter-
vention performed to benefi t a patient has the potential 
or certitude of also causing harm, such as when opi-
oids are administered during end-of-life care.  

•   Everyday clinical decisions raise questions that involve 
the diffi culty of determining clinician intent, disagree-
ments regarding the limits of patient autonomy, the 
tension between proponents of compassionate prag-
matism vs. moral absolutism, and interpreting the laws 
that govern the ending of human life.  

•   Opioids given as therapy for chronic, nonmalignant pain 
can also cause detriment as well as benefi t to individuals 
and to society and may be considered in light of double 
effect.  

•   The question of whether double effect continues as a 
valuable clinical guide given recent technological 
advances and the current state of medical ethics 
remains unresolved.    
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 As interpreted today, DE principle allows bad effects to 
occur as the result of good action as long as four essential 
components are satisfi ed:
    1.    The primary act in itself must be morally good or at least 

indifferent.   
   2.    Only the good effect must be intended and not the bad 

effect.   
   3.    The good effect must not be produced by means of the 

bad effect.   
   4.    The good achieved must suffi ciently outweigh in propor-

tion the harm caused.     
 The most typical clinical application cited to illustrate DE 

is the giving of opioids to ease end-of-life pain even when 
doing so may hasten death. Direct killing through the admin-
istration of a lethal drug such as KCl is forbidden. The giving 
of high-dose opioids, however, has pain relief as its aim and 
is permissible under DE. 

 A look at each DE criterion will show how this judgment 
follows:
•    The No. 1 component, which says the primary action 

must not be morally wrong, appears to be satisfi ed here: 
Opioids are not in themselves evil agents, despite their 
somewhat checkered reputation among laypeople and 
even some physicians.  

•   The second component is met because the primary aim is 
pain control, while death is a potential but unintended 
secondary evil.  

•   The third requirement also appears to be met as death is a 
possible side effect but not the primary means of pain 
control.  

•   Most clinicians who treat terminally ill patients, the patients 
themselves, and their families assign a degree of benefi t to 
a peaceful, pain-free death. They would agree that the 
fourth component of proportionality is satisfi ed when a 
patient who is already close to death and who would other-
wise suffer excruciating, escalating pain is relieved of that 
suffering – even if to do so hastens the inevitable.    
 The reasoning behind this classic end-of-life scenario 

appears unimpeachable but is, in fact, anything but controversy 
free. The biggest areas of contention concern the diffi culty of 
determining clinician intent, the arguments for and against 
limitations on patient autonomy, and the sometimes unshared 
view that the ultimate good lies in prolonging life. Furthermore, 
end-of-life care is only one area in which clinical interventions 
invoke DE; indeed, anytime an action is performed that raises 
the possibility of harm to the patient, DE questions are raised. 

    Intended or Only Foreseen Outcomes 

 An important distinction occurs between secondary bad out-
comes that are “foreseen” and those that are “intended.” 
Many are the examples where an outcome can be reasonably 
predicted considering the clinical action taken, yet the 

 outcome is not intended (and may even be dreaded) by the 
physician. For instance, a clinician gives a needed medica-
tion that is likely to cause the side effect of nausea. The nau-
sea is certainly not intended, although it is foreseen; thus, 
steps are taken to minimize the patient’s discomfort. 

 Yet, intention may be diffi cult to discern. Some critics 
argue that it is no different to foresee an outcome when one 
reasonably expects it will occur than to intend that outcome. 
Take, for example, the clinician who administers a dose of 
opioids that reasonably could be expected to hasten a death. 
The question is whether the person performing that action 
intends a quicker death as a means of ending suffering. This 
would violate DE, which states that a harm that would be 
acceptable as a side effect must not occur as a primary means. 

 Others contend these are very different matters indeed. 
Sulmasy argues that a clinician who expects, desires, and 
even prays for a gravely ill patient’s death still does not intend 
the death as a primary aim [ 3 ]. This type of reasoning comes 
from supporters of DE’s clinical relevance, who argue that 
the ambiguities of intent need not render DE impracticable. 

 Some ethicists make a further distinction between out-
comes that  may  occur as opposed to those that certainly will. 
The question is, for example, whether palliative care involv-
ing large doses of opioids is permitted when death is certain 
or when it is only possible.  

    Proportionality: How Much Harm Is Too Much? 

 The fourth rule of proportionality is very important in apply-
ing DE principle. It is not enough that bad effects merely be 
unintended and not the primary action – they must also fail 
to outweigh the good achieved. 

 One can see a continuum of proportional harm where the 
harm rendered is most grave at either end. At one end of the 
continuum, physicians, perhaps fearing regulatory or other 
sanctions, administer doses of opioids too weak to relieve 
pain. At the other end, physicians administer doses larger 
than needed for pain control that prove lethal. One can see 
that the proportionality of harm applies not just to doses that 
may hasten death but to the harm of allowing patients to suf-
fer pain needlessly. In between the two poles lies the thera-
peutic window.  

    Applications of Good and “Evil” 

 In Catholic doctrine, DE differentiates between casts of 
evil from a religious point of view. No good outcomes 
must be achieved through evil acts performed with intent. 
Today, although most Americans are religious, dissent arises 
as to what constitutes “evil,” raising the possibility that 
words like “detriment” and “harm,” which are less 
fraught with theological judgment, could serve as pragmatic 
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alternatives. Even commonly used terms like “compassion” 
and “morality” are open to interpretation. Analysts are 
obliged to wrestle with universal applications of this type of 
terminology and also with whether the intent behind a given 
action matters more than its result.  

    Moral Absolutism Versus Pragmatism 

 Moral absolutists take the view that the killing of innocents 
as a primary aim is never justifi ed. A vivid example is that of 
the pregnant woman who must be rid of a fetus in order to 
live. The particulars could include eclampsia or malignant 
hypertension that would kill both the woman and the fetus 
unless action is taken. To the absolutist, to abort a fetus to 
save the life of the mother violates DE by perpetrating a pri-
mary evil; however, no violation occurs when one performs 
an operation to remove the uterus (a primary good), though 
the fetus dies as a result (a secondary evil). Although the 
operation goes against the argument of some ethicists who 
would insist that death should be only a possibility – never a 
certainty – in general, the action is permissible even by the 
precepts of moral absolutism as represented by Catholic the-
ology: Removal of the uterus whereby the fetus  will  die is 
(morally) lawful; abortion is not. 

 Proponents of a viewpoint that could be termed  compas-
sionate pragmatism  reject this solution as being tainted by 
circular logic and ask, “Why subject the mother to a needless 
operation?” They argue against the capacity of DE to resolve 
questions raised by euthanasia and abortion [ 3 ]. Why, for 
example, subject a woman with an ectopic pregnancy to an 
unnecessary operation – removal of the fallopian tube – to 
satisfy the requirement that a fetus death must be a side 
effect, not a means of treatment? Instead, pragmatists argue, 
why not administer an intramuscular injection of methotrex-
ate to kill the fetus? could be administered. Again, in this 
example, the fetus will die anyway, and the woman, under 
the strictest DE interpretation, must undergo an operation to 
remove organs, thus enduring an unnecessary harm, the 
pragmatic argument goes [ 3 ]. 

 The pragmatist is particularly concerned with apparent 
inconsistencies in the limits placed on patient autonomy by 
DE principle. For instance, Shaw points out that killing a 
person directly is forbidden, although sex changes – which 
would be seen as horrifi c mutilation under different circum-
stances – are allowed. The question raised is why patient 
autonomy reigns supreme in one instance but not the other:

  The prohibition of euthanasia must derive from a belief that 
direct killing of the innocent is supremely and always wrong in 
a way that dreadful mutilations are not. That belief may or may 
not be true. The patient should decide for himself. [ 4 ] 

   Despite the pragmatist’s rejection of moral absolutism, 
questions of patient autonomy and clinician intent can 

 complicate pragmatic decisions. For example, palliative care 
advocates who argue passionately for a dying patient’s right 
to pain control often see physician-assisted suicide as an 
unacceptable overextension of the concept of patient auton-
omy, a contradiction of a physician’s role as healer and an 
invitation to abuse the practice.  

    Reconciling the Terminology 

  Ethics  and  morals  are two terms that describe the individu-
al’s responsibility to do right and not wrong in relation to 
one’s fellow man. The two somewhat synonymous terms 
carry different connotations for many people.  Ethics , with 
roots in the teachings of Aristotle, describes universal stan-
dards of upright character, while  morals  (from the Latin 
“mores”) are more often invoked relative to the standards of 
a particular social group. 

 Yet ethics are created in an ongoing fashion and are often 
defi ned as the situation dictates. Such  situational ethics  are 
frequent in DE examples utilizing warfare where many types 
of gain to the aggressor are deemed “good” suffi cient to out-
weigh the proportion of evil suffered by adversaries. 

 Cultural relativity also plays a role in what constitutes 
unallowable harm to a patient. Eastern cultures, for example, 
may not stress individual autonomy. In addition, some other 
modern societies do not share equally the United States’ 
uneasiness with physician-assisted suicide; in the 
Netherlands, for example, acceptance of the practice is far 
broader [ 5 ], though some point to the Dutch as evidence of a 
“slippery slope” toward involuntary euthanasia. 

 One could also ask what is meant by “compassion” today. 
Physicians are expected to do more than present choices and 
informed consent to patients. They must also listen and 
empathize, understand the cultural and social signifi cance of 
certain decisions to the patient, and help patients cope with 
stress, anxiety, and physical pain [ 6 ]. 

 Whenever we apply relative terminology to medical prac-
tice, we are responsible for achieving results that are not only 
theoretically satisfying but also clinically benefi cial. One 
must take special care not to utilize the concept of pragmatism 
to describe that which is merely convenient to the clinician. 
When ethics become too situational, the fourth DE compo-
nent of proportionality may be given too much weight. This 
occurs when an achieved benefi t such as mere clinical expedi-
ency is deemed suffi cient to outweigh deleterious effects.  

    Fresh Thinking and Revised Criteria 

 Western society places great value on individual autonomy. 
To safeguard this principle, Quill, Dresser, and Brock have 
offered revised criteria that they believe mesh better with 
today’s medical realities and that help mitigate some of the 
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ethical ambiguities unforeseen by crafters of DE absolutism. 
They suggest medical decision making be guided by:
•    The patient’s informed consent  
•   The patient’s degree of suffering  
•   The absence of less harmful treatment alternatives [ 7 ]    

 In this view, the patient’s autonomy and the rule of pro-
portionality are weighted more heavily than the inexact sci-
ence of ascertaining a clinician’s intent or the absolute 
prohibition against purposefully causing death.   

    Traditional Clinical Applications (Mostly End 
of Life) 

 The impact of DE on medicine is most clearly seen in cases 
of terminal illness. The application of DE to end-of-life care 
is contained in the following summation given by the 
 International Consensus Conference in Critical Care :

  The patient must be given suffi cient analgesia to alleviate pain 
and distress; if such analgesia hastens death, this “double effect” 
should not detract from the primary aim to ensure comfort. [ 8 ] 

   DE says death is not a medical treatment and cannot be 
utilized as a primary aim. Prohibitions would include 
physician- assisted suicide, euthanasia (voluntary or involun-
tary) and – in the strictest interpretation – even the withhold-
ing of life-sustaining treatment in some instances. 

 One can see physician actions as a descending ladder 
organized from the greatest to the least degree of interven-
tion (Fig.  24.1 ).  

 Before addressing the different categories of physician 
action using medical ethics or personal conscience, it is fi rst 
advisable to understand what the law says about DE. 

    Double Effect and the Law 

 The fear that DE opens the door to legalized euthanasia is a 
prime motivator behind the precepts that get codifi ed into 
law. The principle has in the past come into confl ict with 
laws forbidding acts or omissions that hasten death. 
Australian law, for example, clarifi es that acting to kill or 
allowing a person to kill oneself is unacceptable. Palliative 
care must be “reasonable” and “in good faith” and is never to 
be confused with euthanasia [ 9 ]. 

 In the United States, recent federal focus has been on for-
bidding clinicians to help people die. The Pain Relief 
Promotion Act (PRPA) (H.R.2260), which would have 
imposed stiff penalties on clinicians for assisting the suicide 
of a patient, was passed by the House of Representatives in 
2000 only to stall in committee, never becoming law. The 
proposal was alternately praised and damned by physicians. 
The American Medical Association (AMA) hailed the act for 
acknowledging that death may be hastened by appropriate, 
aggressive palliative care. But critics decried the attempt to 
override state law, putting federal authorities in charge of 
medical determinations such as how high a dose indicates 
“intent” to assist suicide rather than to relieve pain [ 10 ]. 

 The failure of the PRPA was followed by a challenge 
from the US Attorney General to Oregon’s physician-assisted 
suicide law attempting to outlaw the prescribing of medica-
tions to assist with a suicide on the grounds that to do so does 
not serve “a legitimate medical purpose” under the federal 
Controlled Substances Act. In the end, the US Supreme 
Court refuted the challenge, specifying that Congress has not 
granted medical decision-making power to the attorney gen-
eral, though it is possible such power could still be granted in 
the future [ 11 ,  12 ]. 

 The Supreme Court has affi rmed that patients have a right 
to palliative care and also upholds states’ rights to pass their 
own laws regarding physician-assisted suicide; a majority of 
states have passed laws forbidding the assisting of suicide 
[ 13 ,  14 ]. 

 US criminal law forbids causing death but protects posing 
a risk to life if the risk is justifi ed by expected benefi ts. US 
law also says a physician is to stop treatment when a compe-
tent patient requests, even with the foreknowledge of death. 
When palliative care does not bring adequate relief, “there is 
a growing consensus [in the United States] that sedation to 
the point of comfortable sleep is permissible” [ 15 ]. Thus, the 
law and common medical practice stand against DE, which 
says the cause of death cannot be intentional.In general, US 
law recognizes the right to discontinue life-sustaining ther-
apy but stops short of endowing a patient with the right to 
die. Some supporters of a patient’s right to die fi nd the 
 distinction counterintuitive, asking why the refusal of life- 
supporting therapy is protected, but the choice to ask a physi-
cian for assistance in ending one’s life is not [ 16 ]. 

Euthanasia

Physician-assisted suicide

Terminal sedation

Cessation of life-sustaining therapy

Palliative care

  Fig. 24.1    Descending ladder of physician action in end-of-life care       
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 The argument for the patient’s right to die is offset by the 
belief that laws allowing assisted suicide are based on a “cyni-
cal argument … that killing pain and deliberately killing 
patients are essentially similar, that neither laws nor doctors can 
effectively distinguish them, that therefore we must allow  both  
if we allow either” [ 17 ]. So the argument continues unabated.  

    Is the DE Argument Based on a “Myth?” 

 Opioids confer enormous benefi ts for the dying, including 
the relief of pain and dyspnea. Their side effects include:
•    Sedation  
•   Respiratory depression  
•   Hypotension  
•   Vomiting  
•   Myoclonus  
•   Delirium  
•   Anxiety  
•   Agitation    

 Do they also hasten death? Some experts in pain and pal-
liative care say no and would render moot DE’s relevance to 
questions of high-dose opioids administered to the dying. 
Several researchers argue that little evidence supports the 
precipitation of death so often associated with the giving of 
opioids at the end of life [ 18 ,  19 ]. Fohr performed an exhaus-
tive literature review, concluding that the belief that opioids 
hasten death via respiratory depression is “more myth than 
fact” and further posits that a false belief in DE leads to the 
undertreatment of pain because physicians fear to hasten 
death [ 19 ]. The American Academy of Pain Medicine 
(AAPM) and the American Pain Society (APS) uphold the 
principle that patients on opioid therapy develop tolerance 
quickly to the risk of respiratory depression and that pain 
itself antagonizes the effect, further reducing the risk [ 20 ]. 

 It is argued that opioids given to dying patients may 
appear to hasten a death that is instead the result of the dis-
ease process and also that benzodiazepines and barbiturates 
are more likely to induce a sedation that could lead to death 
than are opioids. However, other literature supports the 
potential of opioids for hastening death – particularly in 
patients with sleep apnea – [ 21 – 23 ] and warns against count-
ing on tolerance to confer complete protection to respiratory 
depression. Research has found that development of toler-
ance to respiratory depression is highly variable and may lag 
behind tolerance to other effects, never becoming complete 
even for long-term opioid users [ 24 ,  25 ].  

    Categories of Clinician Action 

 Clinical actions in the treatment of terminal patients throw 
into sharp relief society’s views on patient autonomy and cli-
nician intent. Many commentators take pains to differentiate 

the DE-supported use of opioids that may hasten death from 
the practice of euthanasia. Though some argue for euthanasia 
or physician-assisted suicide as humane practices, the prohi-
bitions of law and of many individual consciences would 
disagree. Therefore, the largest gray areas in DE application 
exist in the categories of terminal sedation and the cessation 
of life-sustaining therapy, both of which do occur commonly 
in medical practice. 

 “Foreseen” and “intended” consequences can be in the 
eye of the beholder, depending on whether one believes the 
action achieved is good in proportion to the bad. Research 
does support the assertion that clinicians, particularly non-
specialists, fear to hasten death [ 26 ]. The danger exists that, 
hamstrung by ambiguities, clinicians may refuse to give ade-
quate pain control.   

    Euthanasia 

 Euthanasia is the intentional administering of medication or 
other interventions to cause a patient’s death. This can be 
either voluntary at the request of a competent patient who 
has received informed consent or involuntary, lacking the 
request of a competent patient. In DE terms, the intention (to 
relieve pain) may be laudable, but the primary action (volun-
tary killing) is impermissible. 

 The following experience, the memory of a then 26-year- 
old intern illustrates the daily experiences of clinicians who 
work with dying patients:

  I will never forget this patient because the experience was terri-
bly painful. He was over 90 and in the VA hospital waiting to 
die. He did not have a terminal illness – he was just old. He 
could walk only with tremendous pain. He could perform no 
other meaningful activities. He was half blind, had partial hear-
ing, couldn’t sleep, and was tormented with bowel and bladder 
problems. He hurt all over, and he had no family. This man did 
not want to live. Every time I passed his bed, he would grab at 
me, cry and plead for me to help him die. He suffered physically 
and emotionally as much as anyone can suffer. His only hope 
was to escape. I was obliged to observe him being tortured by his 
own existence. I had nightmares of hearing him scream. 
Obviously I couldn’t comply with his request. My own personal 
conscience tells me I couldn’t have done it then, and I couldn’t 
do it now. But that doesn’t mean I don’t believe someone could. 

   The intern who chronicled that memory is the fi rst author 
of this chapter, now many years removed. The question at 
stake is whether the preservation of life is always the ulti-
mate value. DE forbids causing a grave harm as an end in 
itself, but could the law of proportionality sometimes support 
the belief that allowing a person to suffer excruciating pain 
with no hope of relief is itself an unjustifi able harm? 

 Those who argue that active euthanasia – not just acts of 
omission and “letting die” – can be a compassionate, clinical 
act are buoyed by the belief that consequences, such as a 
pain-free death, matter as much or more than absolute prohi-
bitions against deliberate killing [ 27 ]. 
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 The absolutist would disagree sharply, lobbying for limi-
tations on patient autonomy and the need to scrutinize the 
clinician’s intent as opposed to the clinical outcome. One 
worry is that a clinician, endowed with too much decision- 
making power, could succumb to skewed intentions and – 
overfocused on ending pain – begin euthanizing without 
consent. Some experts argue it is relatively easy to prove 
intent by reviewing the medical record of drugs given and 
actions taken; but this supposition depends mightily on the 
qualifi cations of the person doing the looking.  

    Physician-Assisted Suicide 

 Physician-assisted suicide refers to the providing of medica-
tions or other interventions to a patient who intends to use 
them to end his or her life [ 7 ]. In general, it is assumed that the 
physician knows what the patient intends. The value assigned 
to patient autonomy is thus brought directly into confl ict with 
the DE prohibition against intending a patient’s death. 

 Distinctions of intention may be unclear: How, for example, 
can a physician know for certain what a patient will do with 
medications suffi cient to either relieve pain or to cause death 
(if taken in high enough quantities)? Is it suffi cient to violate 
DE if a physician knows a death will result from his action, even 
if it is the patient’s own fi nal action that brings the death about? 

 In addition to the prohibitions enforced by law, a fair 
number of medical professionals and associations oppose 
physician-assisted suicide, believing it refl ects a failure to 
provide adequate palliative care and psychological support to 
the dying. The American Medical Association (AMA) has 
announced its fi rm opposition to physician-assisted suicide 
as a contradiction of the physician’s role as healer. The famil-
iar arguments that pit the right to a pain-free death and patient 
autonomy against the need to safeguard life and guard against 
a “slippery slope” of suspect clinician intent also apply here.  

    Terminal Sedation 

 Terminal sedation refers to the administration of a dose 
larger than is needed for analgesia with the goal of sedating 
the patient to the point of unconsciousness to relieve untreat-
able pain. This action often occurs in tandem with the cessa-
tion of life-sustaining therapies. The intentionality of causing 
death is incompatible with DE, although many physicians 
perform this action, which is supported by current medical 
ethical standards and allowed by law. The practice is not 
meant to provide mere clinical expediency and should be 
driven only by the patient’s symptoms. It requires informed 
consent from the patient or the permission of a surrogate. 
Critics complain that terminal sedation is comparable to 
slow euthanasia and could be easily abused by clinicians.  

    Cessation of Life-Sustaining Therapy 

 Cessation of life-sustaining therapy involves the withholding 
or withdrawing of life-sustaining medical treatments from 
the patient to let him or her die. This is where DE confl icts 
most strongly with commonly accepted medical ethics and 
clinical reality. A survey showed that 39 % of physicians 
who had sedated patients while stopping life-sustaining 
treatment had not just foreseen but had intended to hasten the 
death of the patient [ 7 ]. 

 Fear of violating the absolute prohibition against inten-
tionally causing death may lead some physicians to refuse to 
withdraw nonbenefi cial, life-sustaining treatment, even 
when such a refusal clearly violates the wishes of the patient 
and the patient’s family. The nitty-gritty of the debate is sum-
marized thus “Many persons and groups reject the position 
that death should never be intentionally hastened when unre-
lievable suffering is extreme and death is desired by the 
patient” [ 7 ]. Here, pragmatic compassion butts heads with 
moral absolutism.  

    Palliative Care 

 Palliative care concentrates on improving quality of life for 
terminal patients. It involves the administering of opioids or 
other medications to relieve pain with the potential inciden-
tal consequence of causing respiratory depression suffi cient 
to result in the patient’s death. Courts have upheld a patient’s 
right to palliative care as long as the primary purpose is to 
relieve pain, not to hasten death. 

 For some commentators and clinicians in the fi eld, it is 
sometimes diffi cult to distinguish between the dose of medi-
cation that relieves suffering and the dose of medication that 
ends a life in order to bring about the same aim: the relief of 
suffering. In particular, it may be diffi cult to distinguish 
between euthanasia and palliative care when death is not just 
a potential but a known outcome of interventions. 

 Some clarifi cation can be found in the knowledge that 
morphine and other opioids are pain-relieving aids, not mere 
agents of death as would be carbon monoxide. Some also 
insist that a lag is needed between pain relief and death, 
meaning doses that instantly kill a patient constitute euthana-
sia rather than palliative care [ 9 ]. 

 In some cases, the confusion causes needless suffering. It 
has been estimated that greater than 90 % of pain associated 
with severe illness is relievable if established guidelines are 
followed [ 15 ]. Yet the literature contains examples of physi-
cians and nurses refusing to administer “as needed” doses of 
opioids – even to patients who are close to death and suffer-
ing excruciating pain from advanced malignancies – for fear 
of “causing” a patient’s death [ 15 ]. 
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 In the matter of palliative care, the line between the dose 
that kills and the dose that relieves pain grows narrower as the 
patient reaches the end. In practice, healthcare providers in 
hospice and palliative care accept hastened death as the price 
of giving optimal treatment to patients who are dying. Some 
admit they have hastened a death to end unendurable pain, 
then ponder whether they have crossed a line where their 
“intent” was to administer death rather than symptom relief. 

 The fact remains that if the disease process were not pres-
ent, the need to end suffering would not be either. Yet neither 
is the DE component of proportionality to be forgotten:

  After all, physicians are not permitted to relieve the pain of kid-
ney stones with potentially lethal doses of opiates simply 
because they foresee but do not intend the hastening of death! A 
variety of substantive medical and ethical judgments provide the 
justifi catory context: the patient is terminally ill, there is an 
urgent need to relieve pain and suffering, death is imminent, and 
the patient or the patient’s proxy consents. [ 28 ] 

      Impact of the Technology on DE Debate 

 Current techniques sometimes provide alternatives that man-
age pain without hastening death. In this way, advances in 
technology change the DE conversation. Many proponents of 
palliative care who campaign strenuously for better pain con-
trol for the dying believe that those who plead for allowing 
patients to die may be motivated by an unwillingness or 
inability to provide adequate interventions. A call to increase 
the skills and training of those who care for the dying appeared 
in the letters column of the  New England Journal of Medicine : 
“It is sad that our care of the dying has lagged behind other 
forms of medical care, justifying the fear of many persons that 
they will not be able to die with dignity and comfort” [ 29 ]. 

 A patient’s comfort as he or she nears death may well 
depend as heavily on the absence of psychological and emo-
tional agony as it does on the relief of physical pain. In gen-
eral, using sedation to relieve a patient’s psychic symptoms 
courts greater controversy than using the same dose to 
address physical symptoms. 

 Technology is important to this distinction. The advent of 
spinal opioid treatment, which delivers opioid analgesia 
without triggering psychic effects, is one advance in pain 
treatment that reframes the question of what constitutes ade-
quate relief of suffering at the end of life. The following 
cases presented at the 2002  American Pain Society  meeting 
illustrate the point:

  Two of three patients, all of whom suffered advanced malig-
nances, intractable pain, and unacceptable side effects such as 
mental clouding, were implanted with an intrathecal pump to 
deliver analgesia. Both patients attained greater than 50 percent 
pain relief and increased cognitive function. However, this latter 
benefi t came at a price: an increase in anxiety, depression, and 
diffi cult issues that presented confl icts with family members [ 30 ]. 

   When pain can be relieved at the end of life without sig-
nifi cant psychic side effects, who is there to help patients 
deal with the extraordinary psychological burden presented 
by their situation? Palliative care  must  seek to answer this 
question.   

    DE Applications to a Nonterminal, Chronic- 
Pain Population 

 The precepts of DE apply outside the realm of terminal ill-
ness, encompassing any clinical intervention that measures 
harm against benefi t. Physicians and other clinicians who 
specialize in the care of patients suffering from chronic, non-
malignant pain are accustomed to weighing the benefi t 
against the harm, from clinical and regulatory standpoints, 
even if they have never thought of the process in terms of 
DE. One can see DE applications in microcosm and macro-
cosm, pertaining to the individual and the relative good of 
society as a whole. 

 The giving of opioids to manage chronic, nonmalignant 
pain can be considered a primary good, thus satisfying the fi rst 
component of DE. However, what if opioids are being given 
knowingly to someone who is not gaining adequate pain relief 
from opioids and who suffers from an active addiction? The 
intent might be to help that person forestall the agony of with-
drawal symptoms, so ostensibly the goal is to ease suffering. 
However, the clinician should consider that any benefi t gained 
is likely to be short term and that to continue to provide opi-
oids to people with addiction may tip the balance. 

 On a macro level, overdose deaths involving pain medica-
tions are increasing [ 31 ]. Based on historical data, a small 
percentage of patients with chronic, nonmalignant pain who 
are prescribed opioids could die, either by intentional or 
unintentional overdose. Some may also die from suicide if 
pain is not treated. The secondary evil occurs as a result of 
the good intent and primary action: the giving of opioids to 
relieve pain and improve physical function and quality of life 
for the majority of patients. Thus, the fourth component of 
proportionality is important in determining how much good 
is achieved at the risk of ill effect. 

 Assume a few patients in a pain practice may inject, dis-
tribute, or otherwise misuse opioids prescribed for pain. The 
intended good effect is pain relief, and the detrimental effect 
is drug abuse or addiction from overdose. Opioid prescribing 
for chronic pain is based on the belief that the large numbers 
of patients who use their medications as directed derive sub-
stantial benefi t, outweighing the harm caused by a smaller 
number of patients who misuse them. However, if a clini-
cian’s prescribing becomes careless, resulting in a larger 
number of patients harmed than helped by opioids, at that 
point, the prescribing clinician’s action would not meet the 
rule of proportionality.  
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    Summary 

 DE has been described as a means of explaining exceptions 
to the absolute prohibition to purposefully ending human life 
[ 28 ]. Supporters maintain its value as a moral compass and 
clinical aid. However, DE principle is frequently challenged 
as containing too much ambiguity to serve as a truly useful 
clinical guide, and modifi cations through compassionate 
pragmatism are intended to bring DE in line with current 
medical ethics. 

 Whatever a clinician’s personal convictions, it is imperative 
to clarify the wishes of patients or their surrogates and to give 
whatever treatments provide the greatest comfort and cause 
the least harm. While supporting patient autonomy, one should 
try to ensure that a patient’s expressed desire to die does not 
stem from inadequate, though available, pain control or lack of 
psychological support. DE is one guide for a clinician to con-
sult, along with relevant laws and accepted medical practices, 
when in the view of the patient, the benefi t of living no longer 
outweighs the pain endured in meeting the inevitable end.     

  Acknowledgment   Beth Dove of Dove Medical Communications, Salt 
Lake City, Utah, contributed technical writing and manuscript review. 
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            Introduction 

 Simply stated, there is an epidemic of undertreated pain, and 
it has been recognized as a major public health problem [ 1 ]. 
The question that begs to be answered, candidly and defi ni-
tively, is how such a state of affairs could have developed at 
the very time when advances in medical science and technol-
ogy offer a wide variety of pharmacological and non- 
pharmacological measures for the management of pain. The 
problem of undertreated pain is complex, and therefore, so 
too must be any plausible explanation of it.  

    Barriers to Effective Pain Management 

 The barriers to pain management are so well recognized by 
now that they might, somewhat pejoratively, be character-
ized as “the usual suspects” (see Table  25.1 ). With the advent 
of managed care, a barrier that has increased in signifi cance 
is the lack of adequate reimbursement by third party payers 
for pain management [ 2 ]. There are also patient-centered 
barriers that, to a signifi cant degree, mirror the clinician- 
related problems of ignorance and fear concerning the use of 
opioids in pain management [ 3 ]. Until recently, one might 
reasonably anticipate that patients would share such knowl-
edge defi cits since what they did know about pain manage-
ment would be largely dependent upon what their clinicians 
could impart to them. However, with the rise of the internet, 
many patients now have access to a wealth of information on 
pain management that may or may not be within the working 
knowledge of the clinicians whom they encounter.

   An elucidation of these barriers actually raises more ques-
tions than it answers. During a time when the ethical and 
legal debate over physician-assisted suicide came to a head 
in the 1990s, national health-care organizations (represent-
ing physicians, nurses, and other types of health-care profes-
sionals) insisted that the role of their professions was to treat 
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•     Despite issues of misuse and abuse with opioid analge-
sics, pain continues to be undertreated and many barri-
ers exist to proper access to pain care.  

•   In place of a pure disease model, there is a need to get back 
to incorporating issues of palliation into medicine in order 
to live up to the calling to reduce suffering.  

•   While there has been a trend towards under-prescrib-
ing controlled medications for pain out of fear of regu-
latory sanction, several cases have shown that 
undertreatment of pain can also be a cause for civil 
liability.  

•   The failure to treat pain is fundamentally a failure of 
empathy and prescribers need to acknowledge their 
own strengths and weaknesses in this area in an open 
and honest fashion.  

•   In addition to issues of empathy, prescribers need to be 
aware of social psychological phenomenon such as 
observer-subject bias and the psychoanalytic notion of 
projective identifi cation when assessing and treating 
patients with chronic pain issues.    
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disease and relieve suffering, not cause or hasten a patient’s 
death [ 4 ]. Yet, just as the health professions were reaffi rming 
their clinical priority and professional responsibility to 
relieve suffering, the clinical literature was documenting 
their manifest failure to do so [ 5 ]. This failure was not merely 
a phenomenon of rural, outpatient settings where a lack of 
state-of-the-art pain management strategies might be antici-
pated but in the citadels of the most prestigious academic 
medical centers [ 6 ]. Clearly, a major disconnect between the 
goals and aspirations of the health professions on the one 
hand, and the real life experience of patients on the other had 
been revealed. If, as the opponents of physician-assisted sui-
cide maintained, virtually all pain can be safely and effec-
tively managed, and doing so is one of the primary 
professional responsibilities of clinicians, then how could 
the previously identifi ed barriers to effective pain manage-
ment have produced this epidemic of undertreated pain?  

    The Culture of Medicine and the Culture 
of Pain 

 One response is that the prescriber’s purported duty to relieve 
pain and suffering is much more rhetoric than a refl ection of 
a genuinely felt sense of professional responsibility [ 7 ]. 
Twenty-fi ve years ago, in a seminal article on the subject, 
Cassell wrote that the major goal of medicine is to reduce or 
relieve suffering [ 8 ]. Nearly 10 years later, he elaborated on 
this issue, stating that modern medicine largely fails to 
relieve suffering adequately [ 9 ]. 

 A major issue involves the biomedical model of disease 
and the curative model of medical practice, which causes the 
prescriber to focus on the pathophysiology of disease rather 
than the patient’s experience of illness. Unless and until cli-
nicians can focus on the patient as person, rather than the 
body as the locus of a disease process, they cannot begin to 
address pain and suffering. The major problem posed by the 
curative model of medical practice is that its essential fea-
tures stand in stark contrast, indeed, diametric opposition to 
those of the palliative model (see Table  25.2 ) [ 10 ].

   In the curative paradigm, pain is a symptom of an under-
lying medical condition. Patient reports of pain constitute 
information that facilitates the diagnosis of the underlying 
condition and the formulation of a treatment plan. From this 
perspective, measures intended to reduce or possibly even 
eliminate the pain would be counterproductive, as they 
would (theoretically) deprive the clinician of potentially 
important information. This propensity to categorize pain as 
a clinical datum to be processed rather than a personal expe-
rience calling for a compassionate response by the clinician 
can itself exacerbate the problem by causing the patient to 
feel abandoned.  

    The Cultivation of Ignorance 

 The barrier of knowledge defi cits on the part of clinicians in 
the assessment and management of pain has been docu-
mented in the clinical literature for decades [ 11 ]. These defi -
cits can be directly linked to the virtual absence of pain 
management in the medical school curriculum [ 12 ]. This 
curricular void has produced not just knowledge defi cits that 
clinicians themselves recognize but also myths and misinfor-
mation about the risks (especially addiction to opioid analge-
sics) and potential side effects of opioids that are perpetuated 
in the informal medical curriculum from one generation of 
physicians to another [ 13 ]. A clinician in the full grip of 
these pervasive myths and misinformation could, and com-
monly did, invoke the ancient medical maxim of primum non 
nocere as the moral basis for withholding opioid analgesics 
from patients who required them for pain relief.  

    The Proliferation of Fear 

 Surveys of physicians consistently reveal a high level of anxi-
ety concerning regulatory oversight of their prescribing of 
opioid analgesics [ 14 ]. The primary fear factor has been a 
well-established pattern and practice of state medical boards 
of charging physicians with “overprescribing” pain medica-
tions, particularly opioid analgesics for patients with chronic 
nonmalignant pain [ 15 ]. More recently, physicians who treat 

   Table 25.2    Comparison of the curative versus palliative model   

 Curative model  Palliative model 

 Analytic and rational  Humanistic and personal 
 Clinical puzzle solving  Patient as person 
 Mind-body dualism  Mind-body unity 
 Disvalues subjectivity  Privileges subjectivity 
 Biomedical model  Biocultural model 
 Discounts idiosyncrasy  Privileges idiosyncrasy 
 Death  =  failure  Unnecessary suffering  =  failure 

   Table 25.1    Barriers to effective pain management   

 Inadequate clinical and continuing education on the assessment 
and management of pain 
 Insuffi cient understanding of the adverse clinical and 
psychological impact of undertreated pain on patients and their 
families, and consequently, a failure to make pain relief a priority 
in patient care 
 The virtual absence of monitoring of pain management by 
clinicians or accountability for demonstrable defi ciencies in 
clinician knowledge, skills, and attitudes with regard to the 
assessment and management of pain 
 A regulatory environment that has historically been, and to a 
signifi cant extent continues to be, hostile to appropriately 
aggressive pain management practices 
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large numbers of chronic nonmalignant pain patients have 
been increasingly made the targets of DEA (Drug Enforcement 
Administration) investigations and federal criminal prosecu-
tions for “drug traffi cking” [ 16 ]. In a host of guidelines and 
policy statements, physicians are admonished to balance a 
patient’s need for opioid analgesics with their purported 
responsibility as prescribers to prevent drug abuse, diversion, 
and traffi cking [ 17 ]. The combination of these factors per-
petuated what one commentator has characterized as an “ethic 
of underprescribing” in the medical community [ 18 ]. Such an 
ethic, of course, runs counter to the ancient and core value of 
the medical profession concerning the relief of suffering. 

 The fear factor was signifi cantly complicated when a few 
health-care institutions and professionals were held liable for 
substantial damages in civil actions alleging a failure to man-
age pain. The fi rst such case was brought against a skilled 
nursing facility in North Carolina. The crux of the complaint 
was that a nursing administrator had discontinued a pain 
management regimen for an elderly patient with metastatic 
prostate cancer because she considered it to be excessive. 
A jury found the facility that employed her guilty of gross 
negligence and assessed compensatory and punitive dam-
ages in the amount of $15 million [ 19 ]. Ten years later, a 
California jury awarded damages of $1.5 million to the fam-
ily of an elderly patient who died of lung cancer. The basis 
for the award was that the patient’s pain had been ineffec-
tively managed by the physician who had been responsible 
for his care during a 5-day hospitalization prior to his death 
[ 20 ]. This case achieved substantial national notoriety for a 
number of important reasons. First, because tort reform leg-
islation in California precluded the recovery of damages in a 
medical malpractice suit for pain and suffering following the 
death of the patient, the civil action against the physician and 
hospital was brought under the state elder abuse statute, 
which allowed such a postmortem award. Second, prior to 
the litigation, the Medical Board of California had investi-
gated a complaint against the physician by the patient’s fam-
ily. Its reviewing expert had found the physician’s pain 
management to be inadequate, yet the board declined to take 
any disciplinary action. The stark contrast between how the 
board saw the case and how the jury saw the case seemed to 
epitomize the disparity noted much earlier by Cassell. 

 Such cases established what was, but should not have 
been, an entirely new precedent (i.e., liability of health-care 
institutions and professionals for undertreating pain). The 
underlying premise of these civil actions was quite straight-
forward – pain management is like any other aspect of patient 
care in that if it is done negligently or otherwise inappropri-
ately; it can give rise to professional liability and the award 
of substantial monetary damages [ 21 ]. Such jury verdicts 
indicate that lay jurors take the clinician’s responsibility to 
relieve pain and suffering very seriously. Similarly, state 
medical boards began to recognize that failure to properly 

manage a patient’s pain might constitute unprofessional 
practice and thereby justify disciplinary action against a pre-
scriber who had, in effect, subjected a patient to unnecessary 
pain or suffering. In 1999, Oregon became the fi rst state to 
impose sanctions on a physician solely and exclusively for 
failure to properly manage the pain of several of his patients 
who were gravely ill or dying [ 22 ]. Subsequently, in 2003, 
the Medical Board of California pursued disciplinary action 
against a physician for failing to demonstrate in his care of 
an elderly patient dying of mesothelioma that he understood 
the nature and properties of some of the analgesics he pre-
scribed for the patient [ 23 ]. Given the failure of the California 
Board to take any action in the case just 2 years earlier, this 
suggests a remarkable shift in attitude and approach to alle-
gations of substandard pain management practice.  

    The Emerging Paradigm 

 Failure to appropriately assess and treat pain is now gener-
ally recognized as a form of substandard care and unprofes-
sional practice. Many state medical board policies, and the 
model policy of the Federation of State Medical Licensing 
Boards, admonish physicians that effective pain manage-
ment is an essential feature of quality patient care. Failure to 
provide such care, or to refer a patient to a clinician who can 
provide it, can constitute the basis for disciplinary action 
and/or malpractice liability. Organizations such as the 
American Academy of Pain Medicine and the American Pain 
Society, among others, have promulgated clinical practice 
guidelines to assist clinicians in fulfi lling their responsibili-
ties to all patients with pain. However, it would be presump-
tuous and overly simplistic to conclude that simply 
promulgating guidelines and promoting continuing profes-
sional education will magically remove the barriers to pain 
relief [ 24 ]. There are attitudes and ways of thinking in the 
culture of medicine and the health professions that contribute 
signifi cantly to the problem of undertreated pain.  

    The Role of Empathy 

 The failure to treat pain is fundamentally a failure of empa-
thy. From a clinical and psychological perspective, there are 
multiple pragmatic and psychological factors that argue 
against the ability of the health-care provider and the patient 
to relate to one another. If they could, it is hard to argue that 
the problem of undertreated pain would be of the magnitude 
that it has been, even when we take the previously mentioned 
barriers into account. Perhaps those involved in patient care 
will ultimately be better served if they simply learn to accept 
the fact that they are unable to rely solely on their empathy. 
While they may be, at their core, good caring people, this is 
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not suffi cient to make them competent or effective in the 
treatment of pain. Ultimately, the use of rating scales and 
aids that facilitate the objective measure of pain, and thereby 
communication about it, are the only hope in allowing for 
better, more empathic pain care. Ultimately, the souring of 
the regulatory and legal climates surrounding pain manage-
ment creates fear, and fear widens the gulf between doctor 
and patient [ 25 ]. 

 When students begin health-care training, it is easy to 
elicit from them expressions that their primary motivation 
for doing so is the desire to help people. What aspect of inter-
vening in the care of another human being meets this crite-
rion more readily than treating pain? When young medical 
trainees fi rst enter their clinical rotations, they are psycho-
logically very close to patients. A study of the content of the 
nightmares experienced by trainees revealed that residents at 
the beginning of training often fi nd themselves in the patient 
role in a nightmare, such as being operated on without anes-
thesia [ 26 ]. It is important to make a marked distinction 
between this early form of sympathy, wherein a trainee over-
identifi es with the patient and the more appropriate level and 
skill of empathy, which entails putting oneself objectively in 
the viewpoint of another without taking on their emotional 
investment in the situation. Medical education provides the 
necessary distance to allow for empathy and perspective tak-
ing, as opposed to actually feeling the pain of the patient. 
This distance is probably necessary to allow physicians to do 
what they must do to other human beings in situations where, 
if there were too much emotional investment, perhaps it 
would be impossible to perform painful procedures. Thus, 
distance begins to develop, and by the end of training, resi-
dents’ nightmares more commonly put them in the physician 
role. But is this distance good or bad thing when they are 
called upon to treat pain? 

 When we hear that older, non-white females have the 
highest likelihood of being undertreated for their cancer pain 
or that Hispanics are half as likely to receive pain medica-
tions in emergency rooms when they have the same long 
bone fractures as whites, are we to believe that medicine is 
ageist, racist, and sexist [ 27 – 29 ]? Or that in AIDS patients, 
being uneducated is a risk factor for poor pain care (along 
with a history of a substance abuse)? [ 30 ] Or is it possible – 
that in fi elds historically dominated by younger, educated, 
white men – that being different from your physician works 
against you somehow and drives the likelihood of their  ability 
to empathize with your suffering even further underground? 

 These issues have perhaps been best studied in cancer. 
That the undertreatment of pain is a problem in oncology 
only reinforces the fact that the problem of undertreatment is 
even more profound in nonmalignant pain. In cancer clinics, 
studies have been done to examine how well oncologists and 
oncology nurses can intuit their patients’ suffering. In  studies 
of the agreement of patients’ self report with reports given by 

their professional caregivers about their estimations of the 
patients’ pain, depression, and overall quality of life, agree-
ment tends to occur for the lowest intensity of the symptom 
[ 31 – 34 ]. Thus, as long as the patients say that they are not in 
a lot of pain or are not too depressed or that there are no 
major problems in quality of life, their physicians and nurses 
agree with them. But when problems become more intense, 
the agreement falls off dramatically, leading to a marked ten-
dency to underestimate the suffering of patients in many dif-
ferent facets.  

    Pragmatic Factors 

 There are many pragmatic considerations that detract from 
the experience of empathy for people in pain. They can be 
roughly categorized into system-related, patient-related, and 
professional-related barriers. The fi rst, system-related barri-
ers, includes time pressures created by the very brief time in 
which the physician and patient are in the room together and 
reimbursement issues that fail to adequately compensate the 
physician for treating pain and thereby lower attention to and 
interest in pain management [ 25 ,  35 – 38 ]. Second, patient- 
related barriers include the multiple fears patients harbor that 
inhibit them from aggressively and accurately reporting pain 
and suffering to their physicians – from the fear of addiction 
to fears of being a bad patient and fears of distracting the 
physician from the treatment of their primary disease to not 
wanting to acknowledge pain for fear that it may represent 
progression of disease [ 39 ]. These barriers lead to inhibited 
communication about pain, which in turn fails to provide the 
physician with the building blocks for empathy and concern. 
Beliefs such as “no news is good news” and “don’t ask, don’t 
tell” are quite common among patients. Finally, there are 
physician-related barriers, such as the failure to acquire ade-
quate knowledge of pain assessment and management and 
the fear of regulatory oversight.  

    Unconscious Processes: The Mechanics 
of (Unempathic) Judgment 

 Cognitive and social psychologists have described numerous 
unconscious aspects of how humans make judgments that 
are out of awareness and have referred to these as the 
“mechanics of judgment” [ 40 – 44 ]. For example, when four 
items are randomly placed in four different positions, the 
item in the third position is preferred and chosen an inordi-
nate number of times. This is not something people are gen-
erally aware of, yet it colors the perceptions of quality and 
preference. This use of subtle preferences and prototypes 
goes on out of conscious awareness. To what extent do 
 physicians’ judgments of pain and suffering in their patient, 
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so important to the ability to empathize, fall victim to such 
mechanical aspects of the way humans think and make judg-
ments? Are patients thought to be in pain or not, to require 
attention or not, because of processes that go on out of 
awareness for the person making the assessment? When one 
hears that there is a consistent inability to match the patient’s 
assessment of their pain, depression, or quality of life, one 
might come to believe that the physician might be using a 
prototype of “what an outpatient with cancer feels” than 
what the individual patient sitting in front of them actually 
feels. This would be a fruitful avenue for further research. 

 Social psychologists have identifi ed one such unconscious 
process that would seem most relevant to this discussion, 
namely, the observer-subject bias [ 45 ]. When one person 
looks at another’s behavior and is asked to make a judgment 
about why that person is acting the way that they are, the 
observer is likely to posit a  characterological  explanation for 
the behavior (often termed the fundamental attribution error). 
On the other hand, when one is asked why they themselves 
are behaving in the way that they are, they tend to posit  situ-
ational  explanations (often termed the self-serving bias).  

    Unconscious Content 

 Is there unconscious sadism and hostility towards people in 
pain harbored by practitioners of medical and related disci-
plines that impede pain management? In classic papers on 
the undertreatment of pain, the insightful and brutally honest 
Sam Perry believed this to be the case [ 46 ,  47 ]. Are the pain 
patients who are nonresponsive to our ministrations actually 
thwarting our desires to help? Does this lead to engendering 
anger and sadistic impulses? Are patients who are seen to be 
“bringing their problems onto themselves,” such as addicts 
and obese people, deserving of our scorn? If not, how do we 
explain the callous treatment they sometimes receive (i.e., 
carrying out painful procedures without the provision of 
adequate analgesia)? In a classic paper “Hate in the Counter- 
Transference,” Winnicott [ 48 ] examines how patients who 
are depressed and self-destructive (like so many people in 
chronic pain) engender unconscious hate in their caregivers 
that can drive the patient into despair. Do people who have 
been the victims of abuse and neglect (like so many people 
in chronic pain) manage to unconsciously and unwittingly 
engage us in faulty caregiver scenarios that perpetuate more 
of the same? This process has been called projective identifi -
cation by the psychoanalysts and is as germane to the care of 
people with pain as they are to psychoanalytic treatments of 
non-pain patients [ 49 – 51 ]. Yet psychoanalysts continually 
involve themselves in introspection and their own psycho-
therapy and supervision to examine themselves for such ten-
dencies. Would all of us who treat patients benefi t from 
doing the same?  

    Summary 

 The problem of undertreated pain can be solved. To do so, 
we need to address the medical and legal climates and the 
realities of a clinical situation that detract from empathic 
care. These realms are intricately tied to one another. In the 
end, professionals will need to accept the fact that, while 
they are caring people, there are too many barriers to the 
treatment of pain and the provision of empathic care that 
they simply cannot be overcome fl ying by the seats of our 
collective pants. We will have to accept our limitations and 
then work to overcome them with technologic and educa-
tional initiatives that promote communication and empathy 
such as screening tools and other aids.     
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