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   Foreword   

    Long After Pain 

 It is diffi cult to exaggerate the signifi cance of pain. Every reader of this book will 
have suffered pain, at one time or another, mild or severe, unwelcome and inconve-
nient, possibly disruptive. Every reader of this book will have heard from other 
human beings in pain and witnessed the effects the pain had on their behavior. No 
one of reasonable intelligence and sound emotions will have ever sought pain. We 
all have tried to avoid it. Ironically enough, however, given the negative experience 
associated with pain and its frequently alarming meaning, this ubiquitous phenom-
enon is part of normal life. 

 How can one make sense, then, of this uninvited but conventional guest? What 
role is it assigned to play in our life and in the life of animal species? 

 The answer to the fi rst question is clear. Pain is protective. Pain serves notice of 
the moment at which the integrity of cells and tissues becomes signifi cantly threat-
ened or has already been lost, in some sector of the body. Somewhere in a living 
body a disruption is detected, it is signaled to the central nervous system, and it is 
plotted according to its spatial coordinates in a related neural map. 

 But pain is not just an indifferent sentinel, a neutral smoke alarm. It is also a mes-
senger, conveying the location and the gravity of the problem to a master controller. 
The adaptive response, aimed at doing what can be done to alleviate the problem, 
may start as soon as the mapping is accomplished, in fact, even before pain actually 
begins, in the true sense of the term. This is because pain is a feeling state, a subjec-
tive experience, and by defi nition feelings are mental events that occur in conscious-
ness. In brief, the mere mapping of a disrupted equilibrium, the so-called nociceptive 
map, can give rise to an adaptive response, even prior to it being felt as pain. If and 
when it does turn into a feeling, pain does occur, in the proper sense, and, as in the 
case with any other feeling, becomes a new layer of control beyond the control 
already engaged by the simple mapping. The added experiential level permits new 
forms of response. 
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 The crux of pain, then, is an unpleasant feeling generated from a nociceptive map 
under certain physiologic circumstances. It produces a new kind of effect in the liv-
ing being in which it occurs, it plays with memory, permeates the imagination, 
affects reasoning, and allows for a deliberated response to be engendered. Therein 
lies the signifi cance of pain for all the species that experience it: beyond repertoires 
of routine responses programmed in nervous systems, such species gain a new 
motive to exert control over their lives, often, as in the case of humans, an imagina-
tive and creative control. For pain, in all its shades, along with pleasure in all its 
varieties, is a prime arbiter of life regulation and a critical engine in evolution. 

 This backdrop explains the paramount role that pain plays in medicine, along 
with the need to properly diagnose it, interpret it, and manage it. And that in turn 
explains the importance of this scholarly volume, assembled by Serge Marchand, an 
internationally recognized expert on the subject, and his colleagues, Djéa Saravane, 
a hospital practitioner and lecturer, and Isabelle Gaumond, a medical biologist spe-
cialized in the fi eld of pain. Their book brings together like-minded specialists of 
the problem, giving pride of place to the important relation between pain and mental 
health. Indeed the psychiatric aspects of pain conditions are some of the most chal-
lenging to basic scientists and clinicians. They are some of the most diffi cult to 
treat. Depression, schizophrenia, anxiety, and the addictions are addressed in sepa-
rate chapters, and even the special problems posed by children are not overlooked. 
A chapter on the neurophysiology of pain and another on historical aspects com-
plete the roster. 

 This is a much needed volume that will fi nd its way into the library of all those 
who need to diagnose and treat pain conditions in the setting of mental health. It is 
replete with valuable information and practical advice. It deserves attention. 

 Los Angeles, CA  Antonio Damasio 
      

Foreword
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        The relationship between mental health and pain is often overlooked and did not 
attract too much attention until recently. Yet they are both issues that clinicians face 
in their practice. Pain is a complex phenomenon that alone represents a signifi cant 
challenge for any healthcare team. But when it is present in a patient already suffer-
ing from mental health disorders, it faces an even greater challenge. 

 Pain is a global, individual experience, colored by many factors. It will impact 
the individual’s life with unpleasant emotions, cognitive responses and behavioral 
reactions. Another specifi city of pain is that it is subjective. As it is diffi cult to 
evaluate as objectively as possible their pain in communicating patients, one can 
easily imagine the complexity of measuring pain in patients suffering from mental 
disorders that disrupt communication. 

 In addition, pain and mental health are complex phenomena that are interacting. 
Pain associates somatic and psychic dimensions. Thus, the interaction between pain 
and mental health is very important to understand since the evolution of one or the 
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other will infl uence the second. It is the same for the treatment. It is rarely desirable 
to make a dichotomy between somatic and psychological problems since the under-
lying neurophysiological mechanisms are intertwined. This interaction will allow 
observing that the treatment of a mental health problem will have a direct effect on 
pain, but a pain condition will also have a direct impact on the mental health of the 
patient. 

 It should be noted that this duality between somatic and psychic components 
could unfortunately become a trap for specialist in mental health. It can be diffi cult 
to separate the evolution of a painful condition from the mental illness suffered by 
the patient. For example, the complaint of pain associated with diabetic neuropathy 
in a schizophrenic patient could be described in such terms that it will be confused 
with increased psychotic symptoms (feeling of insects crawling under the skin of 
the hands and feet). Making the difference between somatoform disorders associ-
ated with depression and exacerbation of somatic problem by mood disorders is 
another example. It can also be tempting to characterize as psychic any pain for 
which we do not fi nd somatic cause. However, even in patients who do not present 
a mental health disorder, we know that it is not always possible to identify the 
source of the lesion and it will often be necessary to treat the pain itself without 
having found the exact cause. Moreover, chronic pain is often dependent on central 
mechanisms that are not easy to assess in the doctor’s offi ce. Thus, once the plau-
sible health problems eliminated, we will treat pain as a disease in itself. Nevertheless, 
one can easily imagine that it becomes even more complex when a mental health 
problem is present. 

 For the caregiver, there is often confusion between the clinical signs of psychiat-
ric disorder and those of a pain. The pain is often underestimated, resulting in inad-
equate treatment. This situation has a direct impact on the patient’s mental and 
somatic health. 

 The purpose of this book is to provide an educational approach, using current 
knowledge on mental health identifi ed by experts in their fi eld. It covers specifi c 
issues such as depression, schizophrenia, anxiety, substance abuse, autism, suicidal 
ideation, but also pain assessment and treatment modalities in these vulnerable pop-
ulations. We hope to offer to different specialists working in mental health a book 
that will allow them to become aware of the magnitude of pain problems in mental 
health disorders, but also provide them with avenues for the measurement and treat-
ment of pain.   

S. Marchand et al.
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        Pain is a concept that has evolved over time. From antiquity to the twenty-fi rst cen-
tury, from Europe to Africa and whatever religions or doctrines, pain inspired the 
most varied behaviors and opinions. To varying degrees, philosophers, theologians 
and writers have sublimated it by giving some redeeming value or have exalted its 
greatness and acceptance. 

 Pain is an individual, subjective experience. It is a well-known and frequent clin-
ical reality. The new scientifi c knowledge allows a better understanding of the main 
mechanisms and the necessary support for the painful symptoms that is now an 
essential part of any good health practice. 

 However, in the fi eld of mental health and pain we are at the beginning of a com-
plex course, which has attracted many beliefs, such as the supposed higher pain 
threshold of some patients suffering from mental illness. Because the expression of 
pain is signifi cantly altered in specifi c pathophysiology such as schizophrenia, our 
understanding of pain in mental health becomes even more complex. Too often, 
painful complaint is interpreted as a clinical sign of the psychiatric symptoms in the 
mentally hill patients such as if a somatic painful condition was not possible. 

2.1     Conceptions of Pain 

 Most of the studies on pain in schizophrenia are reporting atypical behavior that 
lead to interpret it as a form of hypoalgesia [ 14 ,  16 ]. This conclusion probably 
derived from early clinical observations in psychiatry of pain insensitivity in patients 
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suffering from schizophrenia. However, these reports are often poorly structured, 
probably because of the lack of understanding of concepts governing this phenom-
enon. Thus, a number of authors have consistently reported the diffi culty for schizo-
phrenic patients to express or perceive painful stimulation. However, these 
observations were not followed by changes of attitude or solutions to avoid the 
consequences of such a problem.  

2.2     The First Authors 

 Foucault [ 15 ] based on the writings of the classical age, described in “Histoire de la 
folie” the animality of a mad:  “The animality, in effect, protects the mad against 
everything that may be fragile, sickly in human. Animal strength of madness, and 
the thickness it borrows to the blind world of animal, hardened the mad against 
hunger, heat, cold, pain.”  

 It was common thinking until the eighteenth century that the mad can endure the 
miseries of existence. There is no need to protect them; we do not cover them, nor 
heat them. 

 The ability of the insane to support, like animals, the worst weather, will be for 
Pinel [ 34 ] a medical dogma. He described  “Constancy and ease with which some 
insane, of the two genders, support the most severe and prolonged cold. In the 
month of Nivôse, of the year three, during some days when the thermometer showed 
10°, 11° and up to 16° below the ice, an insane from the Bicêtre hospital could not 
keep his blanket, and he sat on the frozen fl oor of the lodge. In the morning, we 
opened the door when we just saw him in shirt running in the courtyard, taking the 
ice and snow with hand, applied it to the chest and let it melt with a kind of delight. 
Madness, for all that it can contain of animal ferocity, preserves the human from the 
danger of diseases; it give him access to invulnerability, similar to that of nature, in 
its foresight, has spared animals.”  

 In 1874, Kahlbaum [ 22 ] published a book in which he raises the issue of insen-
sitivity to pain in different types of mental illness, particularly catatonia. He studied 
many cases and organized the concept of insensitivity to pain as a well-defi ned 
syndrome. He does not, however, propose satisfactory hypotheses to explain this 
phenomenon. In cases of melancholy, he noticed that deep punctures could be made 
without the patients express the slightest reaction of pain. He notes, however, that 
this lack of response to pain is not present in all cases. He proposed that in many 
cases, it is more a motor incapacity to react than a real analgesia. 

 In 1896, Pellizzi reports in his article [ 32 ] several observations of patients with 
an important reduction in sensitivity to pain. This insensitivity is found both in the 
schizophrenic patients and in melancholic patients. Among these observations, 
there are also several cases of self-harm. He comes to the conclusion that self-harm 
is often a way for the patient to “ divert his attention from delusions or hallucina-
tions ”. In the case of melancholy, he hypothesized that the patients probably feel the 
pain, “ but they rarely react because they are unable to leave their self withdrawal ”. 

D. Saravane
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This author considered that the lack of response or expression to pain was related to 
hallucinatory productions and inability to react of these patients. 

 In 1919, Kraeplin [ 25 ] observed that patients with early dementia are “ often less 
sensitive to body discomfort; they endure uncomfortable positions, wound… to 
burn themselves with cigarettes and self-harm. ” Bleuler [ 3 ] also noted frequent 
analgesia without anesthesia… “ They live in a fantasy world from their sensory 
disturbances.”   

2.3     Clinical Studies 

 Numerous authors have described cases of insensitivity to pain over time, depend-
ing on their anatomical location or specifi city [ 2 ,  12 ,  14 ]. 

 Thus, Marchand et al. [ 30 ] identifi ed the occurrence of three conditions in psy-
chotic patients: perforation of peptic ulcer, acute appendicitis and femur fracture. 
There was no reported pain in 19 out of 46 patients with schizophrenia on the femur 
fracture, 3 cases out of 14 for perforated ulcer and 7 cases out of 19 for acute appen-
dicitis. In total, 37 % of patients showed no painful complaint at the onset of their 
illness. 

 Rosenthal et al. [ 37 ], after reviewing various articles, attributed the absence of 
pain alleged by the patient to multifactorial, psychological and biological 
entanglement. 

 Observations of insensitivity to pain have also been reported in schizophrenic 
patients during painful medical conditions. The absence of pain in cases of myocar-
dial infarction is a phenomenon repeatedly described in the literature, and the 
majority of authors agree to an average of 10 % of the cases not reporting related 
pain to cardial infarction. Concerning infarction, the work of Marchand [ 27 ] is 
interesting. He identifi ed 83 patients being divided into 32 cases of old myocardial 
infarction, and 51 cases occurring during the observation period. In none of the 32 
cases of old myocardial infarction, clinical or pain signs have fostered a reported 
clinical care. Of 51 patients, there were 26 patients with schizophrenia. In 82.5 % of 
cases, the infarct was painless in the initial phase and in 67.5 % of cases at 24 h. For 
the author, these results are associated with the loss of understanding of the meaning 
of pain in these patients. 

 Similarly, Hussar [ 20 ] conducted autopsies on recently deceased schizophrenic 
patients. He found that a third of patients over the age of 40 years died of sudden 
death. This result supports, among other causes, the absence of pain in myocardial 
infarction, absence of angina pain and absence of painful complaints in abdominal 
pathologies. 

 The absence of painful complaints has been widely described in cancers and 
arthritis. Marchand [ 28 ,  29 ] found that psychotic patients had virtually no post- 
operative pain. This decrease in tenderness has also been observed in a number of 
painful situations not related to pathological processes: often including severe burns 
caused by cigarettes or hot radiators.  

2 Pain in Mental Health: Myths
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2.4     The Painful Complaint in Schizophrenic Patients 

 Literature is less abundant in this area. Spontaneous pain can be observed in the 
form of hallucinations. The hallucination in this case could be secondary to a delir-
ium of suffering from a disease causing pain. The complaint most frequently 
expressed concerns headache. Watson et al. [ 38 ], by analyzing various studies, con-
cluded that “ headache and sometimes other pains are present at the initial stages of 
schizophrenia while analgesia, or decreased sensitivity to pain, are the hallmarks of 
chronic schizophrenia .” From all studies, we note that the prevalence of pain com-
plaints in schizophrenic patients was much lower than that of patients with other 
psychiatric disorders.  

2.5     Comparative Studies 

 The desire to objectify the reported insensitivity to pain in schizophrenia has encour-
aged teams to develop a number of experimental studies. There is a big difference 
in both the variability and interpretation of results. Different types of painful stimuli 
were studied. The responses obtained were analyzed differently depending on the 
type of stimulus and authors. The different stimuli were heat, cold, electricity, injec-
tion and painful pressure. 

 Dworkin [ 11 ] listed some important critics about these studies:

•    On the methodology;  
•   On the diagnostic reliability;  
•   On small samples;  
•   On the associated medications and their effects;  
•   The lack of distinction between perception and expression of pain;  
•   No formal proof of the reality of insensitivity to pain in these experimental 

studies;  
•   Lack of description of the clinical form of schizophrenia;  
•   No discrimination of sensory, emotional or motor aspects of pain.    

 Numerous studies have been conducted on the expressions and reactions of the 
schizophrenic patient to pain. Some works came from the Signal Detection Theory 
[ 5 ,  12 ]. This approach to pain measurement distinguishes, on the one hand, the abil-
ity of sensory discrimination of the subject, and on the other hand, the quantitative 
and subjective evaluation by the subject of his painful experience using a categori-
cal scale. The ability of sensory discrimination is related to the neurophysiological 
functioning, while quantitative painful experience depends on psychological 
factors. 

 One of the fi rst studies was that of Bender and Schilder [ 2 ] on 60 catatonic 
patients receiving an electrical stimulus. These authors studied the possibility of 
eliciting a nociceptive refl ex in these patients. The experimental protocol consisted 

D. Saravane
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of an electrode placed on the palm of the hand, the other was in contact with the 
fi ngertips. Before the electric shock, the patient was warned by a bright fl ash, or in 
non-responsive patients, with a touch of the skin on the forehead. The amplitude of 
the electric shock was not reported in the study. 

 The authors concluded that:

•    The response to painful stimulation was often delayed and incomplete;  
•   The response is based on the quality and strength of the stimulus;  
•   The response is local, in the form of stiffness;  
•   The overall body response did not exist in these patients;  
•   Emotional responses or increased respiratory rate can be observed;  
•   Avoidance response is not predictable;  
•   There was frequent spontaneous repositioning of the hand, independently of the 

responses caused by stimulations.    

 The authors found that the defense response observed is most often a partial 
response implicating only a localized response. The pain is no longer seen as a global 
phenomenon, but only as an unpleasant sensation confi ned to the stimulated area and 
most of these patients adopt a passive attitude. The authors proposed that the non-
responsiveness to pain was the result of a primary organic modifi cation, and that 
malfunctions result in a decrease in integration capabilities. They emphasize that 
such a change in the response to pain may be a refl ection of a signifi cant impairment 
of mental functioning. 

 Another interesting study is from Collins and Stone [ 7 ]. They found that pain 
responses of schizophrenic patients were related to certain parameters. One of the 
parameters was the general activity of a patient measured by an activity scale. They 
pointed out that the responses to pain were amplifi ed when the patients activity were 
greater or below average. Another parameter infl uencing the response to pain, 
according to these authors, was the age of the patients. Younger and older patients 
were more responsive. This variability according to age was attributed to uneven 
neuroleptic dosages of these populations. 

 The aim of the study was to reassess the relationship between pain sensitivity and 
general activity in chronic schizophrenic patients. Eighteen male (20–54 years old) 
chronic schizophrenic patients were included in this study. They received no treat-
ment at the time of experiment. The experimental protocol was to deliver electrical 
stimuli of increasing intensity. After each stimulation, the investigator asked the 
patient to classify his perception among the following three answers:

•    Not perceived at all;  
•   Perceived as a painful stimulation;  
•   Perceived as very intense pain, almost unbearable.    

 This experiment was repeated for each patient weekly for 5 weeks. During those 
5 weeks, the activity of these patients was observed and quantifi ed by the health care 
team using an activity scale. This scale consisted of 20 items measuring the move-
ment from one place to another, the movements performed without walking and the 
intensity of these responses. The authors measured the perception threshold, the 

2 Pain in Mental Health: Myths
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pain threshold and the tolerance threshold. The responses were stable over time for 
each patient. There was no link found between the pain thresholds and the level of 
activity, and no relationship between age and the different thresholds. 

 The same study was conducted in 50 healthy U.S. Army subjects aged between 
18 and 53 [ 7 ]. Pain sensitivity was not correlated with age. However, the pain 
threshold was related to age, in a linear and curvilinear manner. The older the sub-
jects, the lowest were pain and tolerance thresholds. In this article, the populations 
tested (schizophrenics/soldiers) were aged matched. Comparison tests between the 
two samples on the thresholds of pain and tolerance showed a non-signifi cant differ-
ence. However, there was a signifi cant difference when the comparison tests were 
applied only between pain thresholds of the two samples. Thus, the average thresh-
old of pain of schizophrenics was 0.600 mA against a threshold of pain in healthy 
subjects of 0.300 mA. The authors’ proposed that the control group of soldiers, even 
if matched to the sample of schizophrenic patients for age, included 50 % of sub-
jects belonging to racial minorities and that this could have had an effect on the 
results observed. However, the fi nding of a signifi cant difference between the pain 
thresholds of two samples suggests an overall decrease in pain sensitivity in schizo-
phrenic patients. But because of the small number of cases, further studies seem 
necessary to refi ne these conclusions. 

 Other studies have used different stimulation and measurement modalities [ 18 , 
 19 ]. The experimental protocol consisted of placing the patient in a comfortable 
position so that his blood pressure was stable. Under these conditions, the patient’s 
right hand was immersed in a water bath at 37 °C, while the blood pressure was 
measured every minute for 5 min. The hand was then transferred into a water bath 
at 4 °C, and blood pressure was collected every minute for 5 min. This manipulation 
causes an increase in systolic blood pressure of 20 and 15 mmHg for diastolic blood 
pressure. This protocol has been studied in populations in psychiatric populations 
with contradictory results. Through these studies, the change in blood pressure 
requires integrity of pain pathways to be observed. Any alteration of these pathways 
at any level whatsoever, produces abolition of the effect on blood pressure, thus 
inhibiting the response linked to the ‘cold pressor test’ (test of immersion in cold 
water). 

 This test has been used in patients with schizophrenia. Examples include the 
study of Earle and Earle [ 13 ] in which 36 schizophrenic patients and 10 psychotic 
patients with 15 control subjects were included. These authors showed that over a 
third of schizophrenic patients (36 %) had no response to the cold pressor test. 
Schizophrenic patients showed no neurological abnormality. Their autonomic sys-
tem allowed a positive response to emotional stimulation tests, which proves the 
emotional integrity of this system. The authors conclude that it is at the higher level 
of the interpretation of the meaning and the integration of sensory information that 
dysfunction seemed to fall. 

 Based on works concerning the threshold of pain, some authors proposed to 
study the withdrawal refl ex of the lower limb (RIII) during percutaneous electrical 
stimulation of the sural nerve. Willer’s work [ 39 ] showed a good correlation of the 
withdrawal refl ex with subjective perception of pain. He argues that there is a 

D. Saravane
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correlation between the magnitude of the muscular response and the intensity of 
perceived pain. 

 Guieu et al. [ 17 ] decided to evaluate this experimental method. Ten patients par-
ticipated in this study, aged 20–54 years old. Of these patients, three were suffering 
from paranoid schizophrenia, three from hebephrenic schizophrenia and four cases 
of schizophrenia. The originality of this study is that all patients had given their 
informed consent and were ‘naive’ of any antipsychotic, anxiolytic and analgesic 
treatment for 30 days. None of the patients showed signs of peripheral neuropathy. 
Each patient received three sets of fi ve stimuli each at increasing and decreasing 
intensity. Each intensity level was tested six times. The results supported that there 
was no signifi cant difference between patients and control group. In addition, this 
study shows a good correlation between the RIII and pain perception in patients. 
Based on theses results, the authors attribute the apparent patients hypoalgesia to a 
kind of indifference to pain more than insensitivity. Malmo et al. [ 31 ] demonstrated 
that pain reactivity in schizophrenia was correlated to autonomic responses such as 
heart rate and blood pressure increase. 

 Clinical observations report the absence of a painful complaint in a number of 
usually painful situations. The uses of experimental pain in experimental contexts 
studies aimed at verifying if these patients are really hyperalgesic, without too much 
success. The assessment of pain in schizophrenic patients depends on a number of 
parameters, not only from one subject to another, but also in the same patient over 
time. There are still needs for studies on the phenomenon of apparent analgesia or 
hypoalgesia.  

2.6     Hypothesis for the Reported Hypoalgesia 

2.6.1     Biochemical Hypothesis 

 A biological model was proposed assuming that there is an increase in brain activity 
of opioids, particularly endorphins, a factor that may be involved in this apparent 
insensitivity to pain in schizophrenic patients. 

 The level of endorphins of schizophrenic patients was measured in blood and 
cerebrospinal fl uid by different authors and was compared with healthy controls [ 9 , 
 10 ]. The results of these studies were contradictory. One of the studies focused on 
three schizophrenic patients in whom naloxone, an opioid receptor antagonist, was 
given to block the activity of endorphins while electrical stimulation was applied 
[ 33 ]. Pain perception was normalized with the administration of naloxone. 

 Studies on the level of endorphins in schizophrenic patients were published by 
Brambilla et al. [ 4 ]. The results were contradictory; the endorphin level in the cere-
brospinal fl uid was found high, normal or low. In fact, we are confronted with a 
plethora of interpretations based on uncertain measurements. Brambilla et al. [ 4 ] 
then tried to conduct a study with more refi ned measurement methods. They tested 
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the stimulation and inhibition of secretion of beta-endorphin, beta-lipotropin and 
ACTH, fi nding a signifi cant difference between schizophrenic patients and the con-
trol group. The level of opioids was signifi cantly higher in the cerebrospinal fl uid of 
chronic schizophrenic patients and blood level of beta-endorphin was correlated 
with pituitary secretion of beta-lipotropin.  

2.6.2     Glutamatergic Hypothesis 

 Studies have also discussed the possibility that a deregulation of NMDA glutama-
tergic system (receptors activated by N-Methyl-D-Aspartate) may explain in part 
some symptoms in schizophrenia [ 21 ]. Because of the analgesic effect of NMDA 
antagonists and the hyperalgesic effect of NMDA agonists, a decrease in the num-
ber of NMDA receptors or in the transmission capacity of these receptors may play 
a role in schizophrenia symptoms. Future research on the role of NMDA receptors 
in pain perception and mental health are of interest.  

2.6.3     Infl uence of Neuroleptics 

 Various authors have studied the infl uence of neuroleptics in reducing the sensitivity 
to pain. Kocher [ 23 ] states that neuroleptics could act as analgesics and potentiate 
their effects. The author interprets the analgesic effect of these drugs by dissociation 
of the mental representation of pain. It evokes a kind of asymbolia, a loss or reduction 
of the mental amplifi cation of the pain phenomenon. One of the levers of action of 
these molecules is on the affective components of pain. Haloperidol is able to bind to 
opioid receptors, and this could explain the analgesia of schizophrenic patients taking 
these drugs. It implies that this molecule has an activity similar to morphine [ 6 ]. 
However, a recent meta-analysis from Potvin et al. [ 35 ] permitted to conclude that the 
reported hypoalgesia in schizophrenia was independent of the use of neuroleptics.  

2.6.4     Psychopathological Hypotheses 

 Data from the literature found a decrease in behavioral reactivity to pain in schizo-
phrenic patients, but provide no evidence of a real analgesia. The assumption that 
one can formulate for this decrease in behavioral reactivity to the pain seems to be 
a different mode of expression of the pain associated with schizophrenic pathology. 
Namely, communication disorders and social adaptation [ 8 ], disorders of body 
image [ 24 ], and some cognitive disorders as thought disorders and disorders related 
to the management, expression and recognition of emotions [ 1 ]. Painful stimuli 
result in a physiological and psychological stress that cannot be discharged by the 
usual modes of regulation and behavioral expression of pain. 
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 Stress can also be a factor distorting the perception of pain, resulting in impaired 
behavioral reactivity to pain in schizophrenia. The existence of this decrease in 
behavioral reactivity to pain in schizophrenia, even if not related to a real endoge-
nous analgesia, can be a serious risk factor of not reporting adequately or rapidly 
enough life-threatening organic diseases. Premature death observed in schizo-
phrenic patients may be related to this diffi culty in interpreting and reporting impor-
tant pain signals.   

2.7     Current Clinical Research 

 Based on these confl icting results between the reported clinical cases of hypoalgesia 
in schizophrenia and the apparent lack of differences in experimental research, 
Marchand and colleagues [ 26 ,  36 ], refi ned the methodological approaches to under-
stand the painful experience of the schizophrenic patient. To determine whether 
hypoalgesia is explained by hypoactivity of excitatory mechanisms or inhibitory 
mechanism hyperactivation, these authors measured pain perception and spinal 
(RIII) excitatory mechanisms through a protocol of temporal summation of pain and 
inhibitory mechanisms by the effi ciency of diffuse noxious inhibitory control (DNIC) 
in schizophrenic patients and controls. They found that the patients suffering from 
schizophrenia presented an inhibitory response comparable to the control group, 
suggesting a normal inhibitory control. However, they had a lower pain threshold, 
but an absence of perceived temporal perception. The spinal temporal summation 
activity was comparable to healthy subjects, suggesting a supraspinal effect. 

 It can be concluded that schizophrenic patients experience pain but do not have 
this pain awareness signal, which is an adaptive phenomenon to avoid injury due to 
persistent stimulation [ 26 ,  36 ].  

2.8     Conclusion 

 The literature review showed a probable decrease in pain perception in patients with 
schizophrenia but no real analgesia. The relationship between pain and mental 
health seems to be emerging now, thanks to recent works on excitatory and inhibi-
tory mechanisms that interact to modulate pain information and produce the percep-
tion of pain. The perception and communication of pain in patients with schizophrenia 
have important clinical implications and can be related to physical risk or even be 
life-threatening. 

 Often, it is not allowed for the patient to speak about his pain, in his own lan-
guage, about his suffering, his disease, if his speech does not fi t in our organic and 
anatomical references. 

 The approaches we have with patients suffering from mental health disorders 
make sterile the too categorical organic-psychic opposition. How can we help our 
patients to talk about pain when they suffer and with which words?     
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3.1            Introduction 

 Psychiatry deals with mental health problems in terms of patient functioning in rela-
tion to their environment. This philosophy fi ts perfectly with the functional approach 
of pain that will be presented in this chapter. The information that we summarize are 
presented in more detail in a chapter from another book [ 40 ]. 

 There is a close and bidirectional link between pain and mental health. For example, 
a patient suffering from depression will have a higher risk of developing chronic pain 
and accordingly, a patient suffering from chronic pain will have a higher risk of suffering 
from depression [ 20 ]. Moreover, there is a whole literature on the changes in pain per-
ception in patients suffering from different psychiatric disorders including depression, 
anxiety, schizophrenia and autism, topics that are the subject of chapters in this book. 

 It is essential to understand the basic neurophysiology of pain to better appre-
hend the mechanistic basis of pain and its treatment. We will discuss the neuro-
physiological components in functional terms so that the mental health worker can 
appropriate the link between pain and mental health.  

3.2     Pain, A Complex Phenomenon 

 Pain is a complex phenomenon that includes sensory, cognitive and affective compo-
nents. The painful experience is the resultant of the interaction between these com-
ponents. The same is true about mental illness, a complex phenomenon involving 
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multiple innate and acquired aspects that are modulated by environmental factors. 
It is therefore not surprising that the treatment of pain in a patient who suffers from 
mental illness increases the complexity. 

 The recent evolution of our knowledge about the neurophysiological bases of pain 
helps us better understand the complexity of the painful phenomenon. It is now well 
known that from nociceptive stimulation to perception, there is a wide range of 
endogenous mechanisms that infl uence our experience of pain. These endogenous 
excitatory and inhibitory mechanisms increase or decrease the nociceptive signal, 
which results in more or less pain. A purely linear view is no longer adequate to 
understand pain or how pain can persist or even appear without apparent injury. To 
understand the neurophysiology of pain, we must look at the afferent nociceptive 
impulses from the periphery to higher centers, but we must also pay attention to 
endogenous pain modulation mechanisms at all levels of the central nervous system. 

 In this chapter we discuss the different steps of the transport of the nociceptive 
signal in the central nervous system with an emphasis on endogenous pain modula-
tion to illustrate how pain treatment in mental health must be based on our under-
standing of the neurophysiological mechanisms of pain.  

3.3     From Nociception to Pain Perception 

 As we can see in Fig.  3.1 , a nociceptive stimulation will recruit peripheral nocicep-
tors that conduct the nociceptive signal in the primary somatosensory neuron to the 
dorsal horn of the spinal cord. In the dorsal horn, the primary afferent neuron will 
make a synaptic contact with secondary or projection neurons. Secondary neurons 
from the spinothalamic (lateral) and spinoreticular (medial) tracts will immediately 
cross in the spinal cord and send afferent projections to higher centers. A large pro-
portion of afferents will make a second synapse in the lateral and medial nuclei of 
the thalamus, which subsequently make synaptic contact with tertiary neurons. It is 
important to emphasize that the secondary neurons may also synapse with neurons 
in different nuclei of the brainstem including the periaqueductal gray (PAG) and the 
nucleus raphe magnus (NRM), areas involved in descending endogenous pain mod-
ulation. Tertiary neurons from the thalamus send afferents to the primary and sec-
ondary somatosensory cortices (S1, S2). The S1 and S2 are involved in the sensory 
quality of pain, which includes location, duration and intensity. Tertiary neurons 
also project to limbic structures, including the anterior cingulate cortex (CC) and 
the insula, which are involved in the affective or emotional component of pain.

   Whenever one of the three levels of nociceptive neurons is making a synaptic 
contact, there is an integration of information that undergoes excitatory and inhibi-
tory infl uences. These areas of integration are the targets of most analgesics. It is 
interesting to note that pharmacological treatment that targets some mental health 
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  Fig. 3.1    Pain pathways (From Marchand [ 40 ])       
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problems are also useful in the treatment of certain pain. For example, antidepres-
sants used in the context of mood disorders are also helpful in relieving some type 
of pain. This combined effect on mood and pain is due to the involvement of certain 
neurotransmitters, such as serotonin and noradrenaline, both acting on mood and in 
the modulation of endogenous mechanisms of pain control [ 14 ,  56 ]. 

 The initial nociceptive stimulus is therefore not the only factor contributing to 
pain perception. Between these two events are four steps marked by a series of 
chemical and electrical reactions: transduction, transmission, modulation, and per-
ception. First, sensory transduction is the conversion of mechanical, thermal or 
chemical stimuli in chemoelectrical signal in specialized sensory nerve endings. 
Then, the neural signal will be transmitted from the periphery to the spinal cord, 
spinal cord to brainstem and thalamus, and fi nally the thalamus to the cortex. 

 As previously mentioned, the nociceptive information that reaches the higher 
centers have undergone many excitatory and inhibitory infl uences at all levels of the 
central nervous system. The fourth step, the perception of pain, is the translation 
from a noxious stimulus to pain perception. However, pain perception can be pres-
ent without peripheral nociceptive inputs and will be colored by emotions and the 
sum of the subject’s past experiences. 

 To explain the physiological mechanisms of pain, we will briefl y see the steps by 
which nociceptive information must pass before reaching consciousness. This neu-
rophysiological knowledge is essential to understanding the phenomenon of pain 
and its modulation. 

 In order to limit the information that is most relevant to the theme of this book, 
we will go directly to the nociceptive activity in the central nervous system without 
addressing in detail the peripheral mechanisms (see [ 40 ] for more details). 

3.3.1     From the Periphery to the Spinal Cord 

 The dorsal horns of the spinal cord contain a large network of synaptic convergence 
involving collateral fi bers and interneurons. The passage in the sensory spinal cord 
is an important step in the modulation of the nociceptive signal. Its complex neural 
network, which comprises the primary nociceptive neuron terminals, interneurons, 
secondary projection neurons and neurons from the descending modulatory path-
ways, contains a variety of neurotransmitters and a large mosaic of receptors that 
will modulate nociceptive afferents before they are transmitted to the higher centers. 
Nociceptive activity can lead to excitatory activities and hyperalgesia. 

3.3.1.1     Primary and Secondary Hyperalgesia 

 Hyperalgesia is defi ned as an exaggerated response to normally painful stimulation. 
In the 1950s, Hardy proposed that two kinds of hyperalgesia could affect the skin: 
primary hyperalgesia, occurring directly at the site of injury, and secondary hyper-
algesia, with its origins in the central nervous system (CNS) [ 23 ]. Primary hyperal-
gesia can be explained by the release of different infl ammatory factors in the 
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periphery, which leads to the recruitment of nociceptors near the site of the injury. 
After an injury, several pronociceptive substances are released in the periphery 
(potassium, prostaglandins, bradykinin, histamine, substance P, and serotonin), 
which has the effect of recruiting nociceptors and producing sensitization. The 
injury site as well as the neighboring tissues will thus have lower pain thresholds. 

 Secondary hyperalgesia, on the other hand, can be explained by a central phe-
nomenon that is known by the general term ‘central sensitization’ [ 61 ]. Repeated 
recruitment of C fi bers after an injury can cause a series of events at the spinal level, 
which could have the effect of sensitizing the projection neurons in the dorsal horns 
of the spinal cord. High-frequency recruitment of C fi bers (small nociceptive fi bers) 
is known as ‘wind-up’ [ 15 ]. Wind-up is a relatively short-lived transient phenome-
non, but the repeated recruitment of C fi bers can also lead to spinal sensitization, 
which may extend over several hours or even several days [ 65 ]. 

 Thus, an intense, long-lasting stimulation will result in the recruitment of nociceptive 
fi bers, including C fi bers, which release excitatory amino acids (EAAs), glutamate, and 
peptides, such as substance P and CGRP (calcitonin gene-related peptide). These neu-
rotransmitters recruit postsynaptic glutamatergic receptors such as AMPA (α-amino-
3-hydroxyl-5-methyl-4-isoxazole propionate) and NMDA (N-methyl-D-aspartate) in 
the case of EAAs, and neurokinin-1 receptors in the case of substance P. Prolonged 
stimulation of the NMDA receptors will produce long- lasting cellular sensitization 
through the activation of gene transcription factors (c-fos and c-jun). These transcrip-
tion factors induce the expression of some rapidly responding nuclear genes, in turn 
leading to nociceptor sensitization. This structural plasticity will have the effect of 
reducing the recruitment threshold of the nociceptors and thus producing hyperalgesia 
or allodynia, which could persist after the healing of injury. On the clinical side, the 
phenomenon of central sensitization allows us to better understand the importance of 
relieving pain as early as possible in order to avoid chronifi cation. 

 We can measure this phenomenon of central sensitization using either nocicep-
tive stimulation at high frequency or continuous stimulation for minutes [ 63 ]. In a 
study in patients suffering from schizophrenia, we found a signifi cant reduction in 
temporal summation, which would explain at least in part the apparent hypoalgesia 
in these patients [ 50 ]. Abnormally low levels of NMDA receptors in schizophrenia 
patients might explain the reduction of central sensitization [ 30 ]. 

 The identifi cation of the source of hyperalgesia is mandatory since a patient suf-
fering from primary hyperalgesia (nociception and infl ammation) may have a good 
response to anti-infl ammatory while if the patient is suffering from secondary 
hyperalgesia (central sensitization), s/he will need a treatment that will have a 
 central effect on the neuronal hyperactivity such as anticonvulsants.   

3.3.2     From the Spinal Cord to Higher Centers 

 Before projecting their axons toward the higher centers, secondary neurons of the 
spinothalamic and spinoreticular tracts project toward the thalamic nuclei. The tha-
lamic nuclei that receive afferents projections from the nociceptive tracts can be 
divided into two groups: nuclei of the ventrobasal complex (VPL, VPM) and those of 
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the centromedian (CM) or intralaminar complex. The nuclei of the ventrobasal com-
plex mainly receive their afferents from the spinothalamic tract and project in turn 
toward the primary (S1) and secondary (S2) somatosensory cortex. The sensory- 
discriminative component of pain, i.e., information about the location and identifi ca-
tion of the painful stimulus (its nature and intensity), is attributed to these 
somatosensory projections. The CM nuclei mainly receive their afferents from the 
spinoreticular tract and project in turn toward the various structures of the limbic sys-
tem. In the area of the medial thalamus, more than half of the neurons are nociceptive, 
and their receptive fi eld often extends across the entire organism. In this area, impulses 
originate from the deeper laminae, through the spinothalamic tract and the paramedial 
tract (spinoreticulothalamic tracts and collaterals of the deep laminae of the spinotha-
lamic tract). Fibers of this region emit signals in several areas of the ipsilateral cortex, 
particularly in the frontal lobe and the limbic system [ 25 ]. These last two targets are 
also responsible for the motivational-affective component of pain, a component asso-
ciated with an unpleasant sensation and the desire to escape from the suffering. 

 This simplifi ed division allows us to understand how, relatively early in the CNS, 
the various pain pathways project into regions that are specialized, serving either the 
sensory-discriminative component (spinothalamic tract), or the motivational- 
affective component (spinoreticular tract). 

 The thalamus is a center for the integration of nociceptive information that plays 
a determining role in pain modulation. The use of thalamic stimulation as a method 
of analgesia in cases of complex pain for which no other traditional approach seems 
effective is an interesting demonstration [ 41 ,  48 ]. On the other hand, certain patients 
may relive the sensory and emotional components of pain that had disappeared long 
ago by a thalamic stimulation during a neurosurgery [ 36 ]. These results lead us to 
believe that certain thalamic circuits latently encode nociceptive information and 
that this information can be awakened following a central injury, as it is sometimes 
the case in thalamic syndrome resulting from a lacunar stroke in the thalamic nuclei.  

3.3.3     Cortex and Pain 

 We have known for a long time that pain is a complex sensory and emotional experi-
ence demanding the participation of the higher centers of the CNS. Understanding 
the role of the superior centers in pain is even more relevant when we want to make 
the link between mental health and pain. 

 It is only once the nociceptive information is sent to the cortex that we can really 
speak of pain, since pain is a perception. Because an animal cannot tell us its per-
ception of pain, we must refer to its nociceptive behaviors, suspecting that these 
behaviors are generally responses to pain. The last few decades have been crucial in 
identifying the role of the different cortical regions in pain. Dividing the cortical 
regions responsible for the sensory-discriminative and motivational-affective com-
ponents of pain can simplify the presentation of the cerebral structures implicated in 
pain perception. 
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 Since the fi rst studies of cerebral imagery of the regions that play a role in pain 
using positron emission tomography (PET) [ 60 ], several subsequent studies have 
confi rmed the participation of the four principal cerebral centers (Fig.  3.2 ): the pri-
mary somatosensory cortex (S1), in the postcentral gyrus of the parietal lobe; the 
secondary somatosensory cortex (S2), in the parietal operculum; the anterior cingu-
late cortex (ACC), in the cingulate gyrus; and the insula, in the lobe of the insular 
cortex (IC), which is found under the temporal and frontal lobes, in the Sylvian 
fi ssure [ 10 ]. Methods that involve making a lesion specifi c to structures or recording 
nerve cells in these same localized regions have only allowed us to have a frag-
mented view of the role of the cortex in pain. We have suffi cient data to conclude 
that cortical structures such as S1 contribute to the sensory-discriminative compo-
nent of pain, whereas the frontal, cingulate, and insular cortices are involved in the 
motivational-affective component [ 10 ,  29 ,  60 ].

   In summary, our growing understanding of the role of the higher centers in pain 
allows us to realize the complex balance between the sensory and affective compo-
nents. It is now easier than ever to accept the importance of the mutual infl uence 
between emotions and sensation in the pain experience. Certain higher centers (S1, 
S2) specialize in the sensory-discriminative component of pain to give precise 
information on the location, intensity, and all the other characteristics of the noci-
ceptive stimulation. Other centers (ACC, IC) specialize in the emotional apprecia-
tion of pain. The affective component is not only associated with the intensity of the 
stimulation, but it also refers to other emotions, such as anticipation or fear [ 51 ]. For 
example, we may experience suffering when we attend to the pain of another per-
son, especially when this person is dear to us. A study revealed that empathy for 
other people’s suffering activates the same brain centers associated with the 

Anterior cingulate cortex
(anteroventral concavity)

Secondary somatosensory
cortex

Insula

Anterior cingulate cortex
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  Fig. 3.2    Pain matrix. In these cross-sections of the brain by magnetic resonance imaging (MRI), 
we fi nd schematic representations of the four main cortical structures involved in pain. These 
regions are: the primary somatosensory cortex (S1), the secondary somatosensory cortex (S2), the 
insula and the anterior cingulate cortex (From Marchand [ 40 ])       
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motivational- affective component of pain as if it was our own pain, but without the 
activity of the centers associated with the sensory-discriminative component [ 57 ]. 
Our perception of the pain of others is, therefore, quite real, in cerebral terms! 

 Considering the role of the emotional brain structures in our experience of pain, 
it is not surprising that mental health problems and pain are interacting. For exam-
ple, a recent study has shown that patients suffering from schizophrenia have a 
reduced medial insular cortex response to nociceptive stimulations compared to 
healthy controls, but not to the anticipation of such a stimuli [ 38 ]. The insular hypo-
reactivity was correlated with levels of positive symptoms in the schizophrenic 
patients, supporting that this lack of activity is related to the mental health condi-
tion. On the contrary, a study with patients suffering from anoxia nervosa reported 
a greater activation within the anterior insula [ 59 ]. The greater anticipatory insular 
activation correlated positively with alexithymic feelings in these patients. These 
results demonstrate that different mental health conditions will affect differently the 
brain structures related to the emotional and interoceptive component of pain. 

 A thorough understanding of the neuronal networks of the higher centers allows 
us to better grasp the nature of certain types of chronic pain with a strong affective 
component and the need to select an intervention that takes this aspect into account 
in the treatment of pain.   

3.4     Endogenous Pain Modulation Mechanisms 

 The pain signal needs to be clear and emotionally salient for an individual to react 
rapidly and adequately to the nociceptive stimulus and care about the injury. However, 
in some conditions, the nociceptive signals have to be temporarily silenced to focus 
on actions required to reduce further harm and thus, increasing chances of survival. 

 The pain perceived following a nociceptive stimulus would then be completely dif-
ferent depending on the context and situation. To avoid an injury, the CNS needs to be 
able to rapidly encode the localization and intensity of a nociceptive stimulus. However, 
the nervous system also needs to be able to ignore pain in other situations such as get-
ting out of a car on fi re after an accident, even if you have fractures or lacerations. It is 
most likely for these reasons that the CNS has developed several complex endogenous 
facilitatory and inhibitory mechanisms that can either emphasize or reduce the percep-
tion of pain following a nociceptive stimulus depending on the circumstances. 

 It is then not surprising that endogenous pain modulation mechanisms is one of 
the domains in which there has been a major breakthrough in our understanding of 
pain and its treatment. Since the publication of the gate control theory by Melzack 
and Wall in 1965 [ 42 ], which states that pain information does not circulate in a 
linear manner, but is rather modulated upon its arrival at the spinal cord, several 
studies have confi rmed that nociceptive information is modulated at all levels of the 
CNS. This modulation can be excitatory, increasing the nociceptive response, or 
inhibitory, producing analgesia [ 44 ]. Therefore, it is possible that disruption of these 
endogenous pain modulation mechanisms may be the source of certain types of 
chronic pain. Thus, persistent pain does not originate solely from an increase in 
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nociceptive afferents; it can also result from a decrease in inhibition or an increase 
in central excitation. As Millan [ 44 ] described in his review of the literature, these 
endogenous mechanisms are extremely numerous and employ a large quantity of 
neurotransmitters, some of which, such as serotonin and noradrenaline (which are 
normally associated with the inhibitory endogenous pain mechanisms), can also 
play an excitatory role. The excitatory or inhibitory role of certain cells of the ros-
troventral medulla has been understood for some time [ 4 ,  17 ,  34 ]. 

 Recent studies have highlighted the complexity of certain nerve impulse trans-
mission mechanisms in the presence of a chronic condition, as is the case with the 
GABAergic response, which normally inhibits nociceptive responses, but under 
certain conditions can become excitatory [ 12 ]. Moreover, neurotransmitters involved 
in excitatory mechanisms, like glutamate, and those involved in inhibitory mecha-
nisms, including serotonin and noradrenaline, are also implicated in the mecha-
nisms and treatments of some mental health problems. It is therefore essential to 
understand their involvement in the treatment of pain in mental health. 

3.4.1     Endogenous Facilitatory Mechanisms 

 The work completed by Fields describing the activation of “ON” cells and inhibi-
tion of “OFF” cells in the brainstem during nociceptive activity has demonstrated 
the importance of facilitatory mechanisms in amplifying the nociceptive response 
[ 18 ]. Central sensitization and descending facilitatory mechanisms are involved in 
the development and persistence of some chronic pain conditions [ 45 ,  47 ,  49 ]. Part 
of the neurophysiological effects of the nocebo comes from the activation of these 
facilitatory mechanisms [ 6 ,  16 ]. 

 Considering the importance of these facilitatory mechanisms in pain, it will not 
be surprising that they may play a role in some pain conditions related to mental 
health such as anxiety disorders or depression. For instance, cholecystokinin (CCK) 
is an antagonist of placebo analgesia or a pro-nocebo [ 5 ]. In healthy subjects, it will 
block the placebo effect by antagonizing the analgesic effect of opioids induced by 
a placebo manipulation [ 5 ]. It is suggested that the effect of CCK on placebo and 
nocebo is related to an anxiety factor. CCK antagonists have been found to prevent 
this anxiety-induced hyperalgesia [ 11 ]. Considering the dual role of CCK in both 
pain modulation and in the persistence of anxiety or major depression [ 24 ,  39 ], it 
may play a role in the co-occurrence of pain in relation to anxiety or depression.  

3.4.2     Endogenous Inhibitory Mechanisms 

 In order to clarify their role in the manifestation and treatment of pain, these endog-
enous mechanisms will be presented according to three levels of inhibition of CNS 
nociceptive afferents (see Fig.  3.3 ). These are: (i) spinal mechanisms that produce 
localized effects; (ii) descending inhibitory controls that produce diffuse effects; 
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and (iii) mechanisms of the higher centers that, depending on the circumstances, 
may be diffuse or local in nature.

3.4.2.1       Spinal Mechanisms: The Gate Control Theory 

 Since the famous gate control theory of Melzack and Wall [ 42 ], the modulation of 
nociceptive information when it enters the spinal cord has been well documented. 
Melzack and Wall proposed that the selective stimulation of large-caliber  afferents—
Aβ fi bers—recruits inhibitory interneurons into the substantia gelatinosa of the dor-
sal horns of the spinal cord. According to their theory, represented in a simplifi ed 
way in Fig.  3.3 , level 1, the selective stimulation of large afferent Aβ fi bers blocks 
the small nociceptive Aδ and C fi bers in the substantia gelatinosa (laminae II) of the 
dorsal horn of the spinal cord. 

 According to the gate theory, the selective stimulation of non-nociceptive affer-
ent fi bers relieves pain by reducing the transmission of nociceptive information 
directly upon its entry into the spinal cord. This type of inhibition is segmentary, 
have an inhibitory effect in the territory of the dermatome stimulated. 

 It is interesting to analyze the gate control theory in order to better understand its 
implications in light of current knowledge. In the fi rst place, it shows that 
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nociceptive afferents (Aδ and C fi bers) have excitatory contact with afferent fi bers 
of the spinal cord, the secondary nociceptive neurons. The theory also argues that 
nociceptive afferents block the inhibitory interneurons of the substantia gelatinosa 
of the spinal cord, which results in the easier passage of the nociceptive impulse. 

 In addition, in the presence of certain neuropathic types of pain, non-nociceptive 
neurons can recruit secondary nociceptive neurons from the spinal cord and cause 
pain, which explains the phenomenon of allodynia or painful sensations following a 
normally painless stimulation. It is interesting to emphasize that certain types of 
pain involving allodynic and hyperalgesic responses may result in the loss of tonic 
inhibitors of the spinal cord [ 43 ,  64 ].  

3.4.2.2     Descending Mechanisms: Diffuse Noxious Inhibitory 
Control (DNIC) —Conditioned Pain Modulation (CPM) 

 It was at the end of the 1970s that the concept of diffuse noxious inhibitory control 
(DNIC) was proposed [ 34 ,  35 ]. This model reveals how a localized nociceptive 
stimulation can produce a generalized hypoalgesia of nociceptive afferents. In the 
DNIC model, Le Bars and his colleagues argue that following a painful stimulation, 
in addition to transporting nociceptive information to the higher centers via the 
spinothalamic tract, afferent messages are sent to various centers of the brainstem, 
including the PAG and NRM, which will send inhibitory efferent messages to the 
various spinal segments and thus cause diffuse inhibition (see Fig.  3.3 , level 2). 

 According to the DNIC theory, nociceptive stimulation activates the pool of 
nociceptive neurons corresponding to the spinal segment that they innervate while 
inhibiting the other nociceptive neurons of the spinal cord serving the rest of the 
body. By reducing the activity of multireceptive neurons, DNIC lessens the back-
ground noise and highlights the activity of specifi c neurons recruited by nociceptive 
stimulation [ 19 ]. According to this hypothesis, pain is not solely triggered by excit-
atory processes, but by the perception of a contrast between the activities of the 
excitatory and inhibitory neurons. This model gives a good explanation for the gen-
eralized inhibition of the pain produced by intense stimulation. 

 Several neurotransmitters are involved in the modulation exerted by the descend-
ing inhibitory system, including biogenic amine transmitters and endogenous opi-
oids (endorphins) [ 44 ]. Biogenic amine transmitters, including serotonin and 
noradrenaline, are found in the brainstem, in the NRM and PAG, among other sites. 
Their spinal action is made possible because of noradrenergic receptors concen-
trated in the higher laminae of the spinal cord. Serotonin, coming from the sero-
toninergic neurons, acts directly on the neurons of the dorsal horn to inhibit them. 

 In animals, injury to the dorsolateral funiculus, the principal efferent tract of the 
descending inhibitory system, causes hyperalgesia [ 1 ,  13 ], suggesting a tonic inhi-
bition of the nociceptive message. The low concentration of serotonin or noradrena-
line in the cerebrospinal fl uid of certain patients who have chronic pain, such as 
fi bromyalgia [ 54 ], raises the possibility of a defi ciency in these inhibitory mecha-
nisms. Some recent studies support this idea [ 28 ,  31 ,  33 ]. 
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 In addition, we know that in some chronic pain such as fi bromyalgia, mood dis-
orders are more common than in the general population [ 22 ]. As mood disorders 
and inhibitory mechanisms both involve the action of neurotransmitters such as 
serotonin and noradrenaline, it would be easy to conclude that the defi cit of DNIC 
in fi bromyalgia may be related to the presence of depression. If this were the case, 
we should also fi nd a defi cit of DNIC in major depression. Yet this is not the case. 
Patients with major depression have a comparable DNIC to healthy subjects DNIC 
[ 46 ]. However, the defi cit of DNIC in fi bromyalgia patients is even more important 
if the patient suffers from depression [ 14 ]. Depression alone does not appear to 
reduce the effectiveness of DNIC, but in the presence of a pain condition it will 
increase the inhibitory defi cit. 

 A better understanding of the descending inhibitory mechanisms allows us to 
take advantage of the potential role of certain serotonergic and noradrenergic drugs 
in pain, as in the case of the analgesic role of certain antidepressants. Since a disrup-
tion of the descending inhibitory systems has a good chance of producing diffuse 
pain [ 28 ,  37 ], this knowledge enables more rapid targeting of the populations that 
respond better to antidepressant drugs acting on these serotonergic or adrenergic 
inhibitory mechanisms [ 66 ].  

3.4.2.3     Modulation of the Higher Centers of the Central Nervous System 

 Finally, the higher centers of the CNS play a dominant role in pain modulation (see 
Fig.  3.3 , level 3). The past few years have provided abundant progress in knowledge 
of the contribution of the cortical regions responsible for the sensory and emotional 
components of pain. Improvements in cerebral imaging techniques have shed light 
on the action of the different higher centers in pain perception [ 9 ]. 

 As we have seen previously, several regions of the higher nervous system partici-
pate in pain perception, including the S1 cortex, which acts on the sensory-discrim-
inative component, and the limbic structures (cingulate cortex, insula), which have 
a role in the motivational-affective component. These regions are important with 
regard to pain modulation. A good example is the fact that frontal lobes lobotomy 
has been used to relieve pain in patients suffering from terminal phase cancer [ 3 ]. 
Severing the link between the frontal lobe, responsible for rational thought, and the 
limbic system, linked to the emotions, caused a dissociation between the intensity 
and the unpleasant aspect of pain in certain patients, who stated that their pain was 
just as intense as before, but less unpleasant. These surgical interventions illustrate 
the contribution of the higher centers, but reveal little about the natural functions of 
these centers in pain modulation. Today surgical techniques are mostly giving place 
to central nervous stimulation approaches. 

 Studies on the effect of hypnosis-induced analgesia on brain activity observed by 
PET shows us the voluntary control we can have over pain perception [ 52 ,  53 ]. In 
these studies, the investigators measured the effect of hypnotic suggestions aimed at 
increasing or decreasing the perception of the unpleasant aspect of pain induced by 
thermal stimulations. By using the measurement of pain perception and brain 
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activity with PET, the authors found that the unpleasant aspect of pain increased or 
decreased in relation to the suggestions, thus demonstrating the effectiveness of 
hypnosis in preferentially modulating this aspect of pain. However, the most inter-
esting thing is that brain activity also changed following these suggestions. When an 
increase in the unpleasant aspect of pain was suggested, the insula and ACC showed 
increased activity, but not the S1 cortex. In this situation, we have dissociation 
between the higher centers responsible for sensory and emotional activities, compa-
rable to a functional, but reversible, lobotomy. 

 Another interesting example is the demonstration that manipulating the expecta-
tion related to an analgesic procedure can completely reverse the analgesic effect of 
endogenous pain modulation and the related pain experience. By suggesting that a 
procedure that is normally analgesic would produce more pain, subjects indeed 
reported more pain. Experimental pain was evoked through intermittent electrical 
stimulations of the left ankle over the retromalleolar path of the sural nerve. When 
suffi ciently intense, this type of stimulation triggers a nociceptive spinal withdrawal 
refl ex (measured by electromyographic recordings of the knee fl exor muscle—RIII) 
and somatosensory evoked potentials (SEP) (by scalp electroencephalographic 
electrodes), whose amplitude correlates with stimulation intensity. During immer-
sion, there was a signifi cant reduction in perceived sural nerve pain, refl ex ampli-
tude and SEP in patients who correctly expected that the immersion would have 
analgesic properties. On the other hand, participants who expected that the immer-
sion would have pain-enhancing properties showed an increase in perceived sural 
nerve pain and a complete abolition of the normal reduction in refl ex amplitude and 
signifi cantly reduced SEP. Therefore, suggestion was able to totally block the 
endogenous analgesia normally recorded with DNIC [ 21 ]. Another group of inves-
tigators obtained similar results with a strong exogenous analgesic, morphine. 
Morphine analgesia was potentiated or inhibited depending on the instruction that 
was given to the subject [ 7 ]. 

 These results support the idea that cognitive information can modulate the effi -
cacy of endogenous and exogenous analgesia and emphasizes the importance of the 
patient’s expectations regarding analgesia. 

 It is increasingly clear that brain plasticity contributes to the perception of pain, 
which may explain the role of higher centers in certain chronic pain conditions. 
Changes in brain gray matter have been reported in patients suffering from chronic 
pain [ 8 ]. Studies in patients suffering from fi bromyalgia, low back pain or headache 
have reported loss of cortical grey or white matter (or connectivity) [ 2 ,  26 ,  27 ,  32 ]. 
As scary as brain changes with chronic pain can sound, it is important to underline 
that studies are also reporting that this loss of brain matter can be reversed after an 
adequate treatment [ 55 ]. Interestingly, these cortical changes can happen quite rap-
idly and are related to personal characteristics. In a study were nociceptive stimula-
tions were repeated daily over a period of 11 days, healthy subjects who sensitized 
(more temporal summation over time) had a signifi cant reduction of cortical gray 
matter density in the anterior cingulate cortex, the insular cortex and the frontal cor-
tex than the non sensitized subjects [ 58 ]. These results raise the possibility that some 
subjects (the sensitizers) may be more prone at developing chronic pain than others. 
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 We know that cortical changes are also present in some psychiatric conditions 
and that pharmacological and psychotherapeutic treatments have been shown to 
reverse these changes in some conditions such as post-traumatic syndrome disor-
ders (PTSD) [ 62 ]. Cortical plasticity is then an important factor in the development 
and persistency (chronifi cation) of pain and mental health conditions and may play 
a role in the comorbities of these conditions.    

3.5     Conclusion 

 We hope that this summary of the neurophysiological bases of pain allows the 
reader to understand the close relationship between mental health and pain. 
Physiological responses to pain treatments are strongly colored by past painful con-
ditions, treatment history and other individual characteristics that can initiate endog-
enous excitatory or inhibitory mechanisms. Thus, the emotional state of the patient 
actively participates in pain development, persistency and responses to treatment. It 
is important to note that these effects of higher centers are not only about the inter-
pretation and perception, but will have real physiological effects. The infl uence 
between mental health and pain is bidirectional. The patient who suffers from men-
tal illness may see his condition deteriorated due to new pain. This deterioration 
could lead the clinician to interpret the changes as an evolution of mental illness and 
hide important physical disorder. 

 Voluntarily or involuntarily, the clinician contributes to these effects by his atti-
tude and the way he gives the patients information on the treatment. The recognition 
of a pain condition and the understanding of the characteristic of this pain condition 
(acute versus chronic; nociceptive versus neurogenic) will help the clinician to fi nd 
the appropriate treatment and have bidirectional effect on healing the pain and 
 mental health condition.     
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4.1            Introduction 

 Chronic pain and the apparent insensitivity (or indifference) to acute pain constitute 
two very different, yet often observed clinical phenomena in psychiatry—depend-
ing of course on the type of pathology being considered. The presence of such 
dichotomous response profi les demand that we pay close attention to the processing 
of nociceptive signals and to the presence of a possible change in the expression of 
subjective pain ratings among psychiatric patients. A better understanding of how 
psychiatric patients actually process pain holds the promise of better understanding 
psychiatric problems in their own right, and, of better understanding the neurobio-
logical roots of psychiatric ailments. The current chapter provides an overview of 
issues concerning pain perception and mental illness. It is divided as a function of 
the clinical disorders most frequently associated with a change in perceived pain. 
Our review is based on the careful consideration of the most recent, and sometimes 
older but seminal, peer-reviewed scientifi c literature. Our classifi cation of mental 
disorders is based on the multiaxial taxonomy of the Diagnostic and Statistical 
Manual of Mental Disorders–4th edition, text revision (DSM IV-TR) [ 2 ]. We begin 
our overview of pain and mental health by focusing on severe, or principal, psycho-
pathological conditions (i.e., clinical disorders: Axis I of the DSM IV-TR). In this 
manner, schizophrenia, autism, anxiety disorders, mood disorders, and somatoform 
disorders will all be discussed. Our chapter then proceeds to review the impact of 
personality on the development and/or maintenance of painful conditions. Here, the 
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emphasis is placed on personality disorders (Axis II of the DSM IV-TR), but we will 
also consider the infl uence of personality or character traits (N.B., personality traits 
are not maladaptive, as is the case for personality disorders, but rather defi ne endur-
ing patterns of behavior and feelings that pervade most aspects of day to day life 
among healthy adults. Personality traits, taken together, defi ne one’s personality). 
Finally, it is worth noting that this chapter provides a general appraisal of issues and 
fi ndings that concern pain and mental illness. It offers an introduction to this rapidly 
evolving fi eld and prepares the reader for the more detailed chapters that follow.  

4.2     Schizophrenia 

 Dating as far back as the beginning of the twentieth century, anecdotal and clinical 
reports have been accumulating to suggest that patients suffering from schizophre-
nia experience pain quite differently from unaffected individuals. In the course of 
defi ning the disorder, Kraepelin and Bleuler remarked, early on, that schizophrenia 
patients had a decreased ability to detect, or possibly report, pain [ 7 ,  22 ]. Kraepelin 
and Bleuler even provided several examples of apparent pain insensitivity among 
their own patients. The two authors were also among the fi rst to propose the hypoth-
esis that pain insensitivity among schizophrenia patients may refl ect either the pres-
ence of sensory abnormalities or the presence of a change in non-sensory, affective 
processing. 

 A change in pain sensitivity among schizophrenia patients may explain why 
some patients present with serious traumatic injury, but demonstrate little or no pain 
complaints. Decreased sensitivity to pain among schizophrenia patients may also 
explain their limited use of—and reliance on—health services. It may also, partly, 
explain the near ubiquitous lack of treatment-compliance observed among this pop-
ulation. The limited consumption of health services can, in turn, contribute to the 
increased morbidity and mortality observed among schizophrenia patients. Despite 
the obvious clinical consequences of altered pain perception, few experimental 
studies have investigated how schizophrenia patients actually respond to painful 
experimental stimuli. To date, results collected on this issue can be, at best, qualifi ed 
as equivocal. Whereas some authors report a decrease in pain sensitivity among 
schizophrenia patients, others report an increase in pain sensitivity, or no change at 
all (for a thorough review, see [ 8 ]). Current studies do not allow us to draw strong 
conclusions concerning the direction and cause of altered pain perception in schizo-
phrenia because current studies vary immensely in their: (i) characterization and 
inclusion of pain threshold, pain tolerance, and, pain perception measures, (ii) 
inclusion of objective, pain-evoked physiological responses, (iii) use of subjective 
pain assessment scales, (iv) use and nature of painful stimuli (e.g., type of pain 
stimulus used and length of time applied), and, (v) inclusion of age- and sex- 
matched control groups. 

 Schizophrenia is characterized by a mixture of unique signs and symptoms, 
including at least 30 days of active-phase symptoms (delusions, hallucinations, 
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disorganized speech, grossly disorganized or catatonic behavior, and/or negative 
symptoms). Patients typically present with distinct symptom-profi les, which are 
believed to be the refl ection of distinct changes in the neurobiology or neurochem-
istry of the central nervous system (CNS). It is important to note that symptom 
profi les, together with the presence of measurable changes in subjective pain experi-
ences, can provide useful clues regarding the neurobiology of pain processing alter-
ations in schizophrenia. In recent years, several hypotheses have been advanced to 
explain why schizophrenia patients experience pain differently from healthy con-
trols. For example, altered pain perception in schizophrenia has been linked to the 
severity of negative symptoms. Flattening of affect, in particular, is thought to be 
responsible for a disease-associated change in the processing of pain’s objection-
able properties (i.e., its immediate, disagreeable dimensions) [ 13 ]. Another hypoth-
esis is that disease-associated changes in pain perception are caused by the presence 
of positive symptoms (e.g., hallucinations and delusions). Positive symptoms may 
increase the experience of pain among schizophrenia patients because they lead to 
an aberrant attribution of salience to afferent nociceptive information [ 18 ]. This 
particular hypothesis would elegantly explain why some authors have found schizo-
phrenia patients to be more, not less, sensitive to acute painful stimuli [ 14 ,  17 ,  28 , 
 38 ]. Cognitive defi cits among schizophrenia patients are also advanced to explain 
why some patients experience pain differently from unaffected controls. Cognitive 
slowing is regularly noted among schizophrenia patients and can affect how readily, 
or fl uently, pain is expressed. Cognitive slowing may also prevent the rapid and 
contextually appropriate matching between ongoing painful experiences and previ-
ous painful experiences. Poor contextual matching would prevent the adoption of 
suitable, pain-related reference behaviors, which may explain why schizophrenia 
patients sometimes display behaviors that can be interpreted as pain-insensitive 
[ 30 ]. Another hypothesis is that the presence of motor symptoms, such as psycho-
motor slowing, may interfere with the behavioral response demanded during experi-
mental pain testing, and thus, be responsible for the false impression of hypoalgesia 
noted by researchers. Psychomotor slowing may affect reaction time to pain specifi -
cally [ 14 ], or, it may indiscriminately affect the processing of all incoming informa-
tion [ 25 ]. This still needs to be verifi ed. A fi nal hypothesis proposes that mood 
alterations (depression, anxiety, stress) may be responsible for the change in pain 
expressed by patients [ 13 ]. All of these hypotheses are currently plausible and need 
to be formally tested before defi nitive conclusions can be drawn. 

 The dominant neurochemical hypothesis regarding the etiology of schizophrenia 
suggests an impairment in the organization and effi cacy of dopaminergic circuits 
[ 15 ]. Since dopamine is thought to play an important role in both the pathophysiol-
ogy of schizophrenia and the proper functioning of endogenous pain control sys-
tems (i.e., inhibitory pain circuits) [ 34 ], some authors (e.g., Potvin et al. [ 35 ]), have 
proposed that schizophrenia patients may be less sensitive to pain because their 
endogenous pain control systems are over-active. Interestingly, these authors found 
that schizophrenia patients and healthy controls show a comparable degree of pain 
inhibition. Despite the similar degree of pain inhibition observed between patients 
and controls, Potvin et al. [ 35 ] found that schizophrenia patients actually display 
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less pain sensitization than healthy controls. Pain sensitization refers to the progres-
sive increase in subjective pain reported when stimulation intensity is kept constant 
but stimulation frequency increases. Given this fi nding, it is possible to argue that 
there may be truth to the idea that schizophrenia patients are less responsive to 
pain—at least when prolonged or tonic pain is tested. Results of this study have 
recently been replicated in our lab, and now confi rm that the lack of pain sensitiza-
tion displayed by patients is not due to spinal sensitization, but rather, to a probable 
change in the cortical processing of prolonged pain [ 27 ]. 

 Notwithstanding the possible, and likely multiple, causes underlying the change 
in pain processing observed among schizophrenia patients, most authors would 
agree that altered pain perception can have important clinical consequences. It is 
essential, therefore, that we adapt our clinical practice when treating schizophrenia 
patients, including the exercise of greater attention to the possible presence of unre-
ported chronic pain.  

4.3     Autism 

 Autism is defi ned as a complex developmental disorder [ 1 ] and is associated with a 
multi-factorial etiology. The pathophysiological process of autism includes envi-
ronmental and genetic factors. Neuroimaging studies report numerous changes in 
central nervous system (CNS) functioning and CNS neurotransmitter concentration 
(review: [ 23 ,  29 ]). Autism is a heterogeneous pathology more accurately defi ned as 
autism spectrum disorder (ASD). Patients suffering from ASD present at least three 
of the following impairments: (i) qualitative impairments in social interactions, (ii) 
qualitative impairments in communication, and, (iii) restricted, repetitive, and ste-
reotyped patterns of behavior, interests, and activities [ 2 ,  42 ]. Moreover, autism is 
associated with various other clinical conditions, including mental retardation, 
hyperactivity, attention defi cit disorder, motor impairments, sleep disorders, etc. 
[ 42 ,  47 ]. ASD is a severe condition affecting anywhere from 0.04 to 1 % of the 
population [ 9 ]. Despite a relatively weak prevalence, ASD has a profound impact on 
family members, with both emotional and economic costs. The chronic course of 
the disease, along with the presence of co-morbid conditions, makes ASD a serious 
and disabling condition. 

 When considering the consequences that social and communication diffi culties 
can have on patient well-being, it is not surprising that the rate of injury observed 
among ASD patients is twice as high as the rate of injury observed among the gen-
eral population [ 9 ]. Some authors even report a high rate of self-mutilating behav-
iors among patients [ 37 ]. Self-injurious behaviors, together with a decreased 
predisposition to report pain, raises numerous questions regarding the true nature of 
the hypoalgesia observed among ASD patients. Is the purported indifference to pain 
observed among autistic patients truly the result of a different mode of expression 
to pain, or, is it the refl ection of a real change in the processing of nociceptive 
afferents? 
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 The presence of a possible change in the processing of pain among ASD patients 
has been the focus of only a few clinical and experimental studies. Some clinical 
observations do indeed suggest the presence of a legitimate form of endogenous 
analgesia among autistic patients—evidenced by a lack of nociceptive-specifi c refl ex 
activity, an inability to initiate protective behaviors, and a failure to adopt analgesic 
postures in response to painful stimuli [ 46 ]. Despite these clinical observations, 
experimental studies (which remain relatively rare) do not suggest the presence of an 
intrinsic form of hypoalgesia among ASD patients, but rather, suggest that ASD 
patients express pain differently from unaffected individuals [ 31 ,  33 ]. At this junc-
tion, it is important to point out that some authors have, indeed, documented a 
decrease in pain reactivity among ASD patients [ 19 ,  32 ,  45 ,  46 ]. These studies, how-
ever, used parent impressions and ratings as proxy scores for their ASD children’s 
pain experiences. This is unfortunate since the scientifi c literature clearly indicates 
that parents (in general) tend to underestimate the pain felt by their child [ 10 ]. Third-
person reports in ASD pain studies are greatly infl uenced by the relationship main-
tained between the observer and the ASD child, causing biases that depend directly 
on the nature of the relationship held with the child. In order to document the effects 
of relationship status on third person pain assessments, a recent study compared how 
parents, doctors, and nurses rated the pain experienced by ASD patients [ 45 ]. Results 
revealed the presence of varying degrees of pain sensitivity  for the same ASD 
patient —ranging anywhere from normal, to hypoalgesic, to hyperalgesic, depending 
on the observer. An external observers’ evaluation of the pain felt by an ASD patient, 
therefore, should be considered very cautiously. Finally, it is worth noting that facial 
expressions suggesting the presence of pain during venipuncture in ASD children 
are comparable to those of age-matched control children [ 31 ]. It seems obvious, 
therefore, that more research is needed before we can fully understand how pain is 
experienced and expressed in this population. 

 As is generally the case with multi-factorially determined disorders, numerous 
neurotransmitter systems are thought to be involved in the pathophysiology of ASD. 
Nevertheless, the most strongly supported evidence to date concerns a change in 
serotonergic neurotransmission [ 23 ]. Unfortunately, serotonin’s role in pain percep-
tion has not yet been studied among ASD patients. Experimental pain studies pub-
lished to date mostly concern β-endorphins (a type of endogenous opioid). Pain 
researchers have found evidence of elevated β-endorphin levels in ASD patients 
exposed to painful stimuli [ 45 ]. Unfortunately, elevated β-endorphin levels in 
response to pain are not easy to interpret. Such an elevation could be responsible for 
hypoalgesic responses among ASD patients, or, it could be the result of a 
 stress- evoked response that is unrelated to pain processing. Evidence of a possible 
change in endogenous opioid system function among ASD patients currently 
remains tenuous [ 23 ]. 

 Finally, many of the neurotransmitter system alterations observed in autism also 
relate to the neurotransmitter systems involved in the modulation of pain signals. 
Since ASD varies greatly from patient to patient, and since this variability refl ects 
neurobiological changes that are unique to each patient, there is little doubt that a 
substantial amount of inter-individual variability in pain reactivity dominates the 
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pain sensitivity profi le of ASD patients in general. Moreover, communication dif-
fi culties among ASD patients add another layer of complexity to the evaluation of 
pain and suffering in this population. Thus, if we re-examine our previous discus-
sion concerning the high rate of self-mutilating behaviors among ASD patients, one 
possible, but yet unstated explanation for these behaviors, may be that these behav-
iors refl ect an attempt to deal with chronic unrelieved pain, rather than the manifes-
tation of strong endogenous analgesia. It is imperative to entertain this possibility 
when trying to make sense of the pain response profi le of ASD patients, and possi-
bly even question the inclusion of hypoalgesia as part of the set of sensory symp-
toms associated with ASD in the DSM-IV-TR [ 2 ].  

4.4     Anxiety Disorders 

 During the last few decades, the infl uence of anxiety on pain perception has been 
abundantly studied, and anxiety is now accepted as one of the most infl uential psy-
chological factors determining the fi nal, subjective experience of pain [ 44 ]. The 
impact of anxiety on pain perception is supported by several psychophysical stud-
ies, which show that a high degree of anxiety is associated with an increase in 
subjective pain and a decrease in pain perception threshold and pain tolerance 
threshold [ 44 ]. 

 Although a substantial number of pain studies have considered the infl uence of 
anxiety, very few studies have focused on anxiety disorders (AD)—such as general-
ized anxiety disorder (GAD) and panic disorder (PD). The majority of pain studies 
conducted with patients suffering from AD are, in fact, cross-sectional epidemio-
logical studies. These studies support the existence of a link between AD and pain 
by demonstrating, for example, that the prevalence of AD is higher among people 
who suffer from chronic pain than among the general population [ 3 ]. Interestingly, 
the effects of AD on pain seem stronger for GAD than for all other types of AD [ 6 ]. 

 Although cross-sectional association studies provide interesting information per-
taining to the association between AD and pain, these studies provide no informa-
tion regarding the nature, or even the direction of causal infl uences. It remains 
diffi cult, therefore, to determine if AD predispose patients to the development of 
chronic pain given the right set of stressors, or, if alternatively, chronic pain predis-
pose patients to the development of AD. Although the ensemble of infl uences is 
most probably bidirectional, the fi rst hypothesis is more strongly supported. For 
example, a retrospective study by Knaster et al. [ 20 ] found that the diagnosis of AD 
precedes the onset of pain for more than 75 % of individuals (!). Similarly, Shaw 
et al. [ 41 ] observed that men consulting for an initial complaint of low back pain 
were 2.45 times more at risk of developing chronic low back pain when they also 
suffered from GAD than when they did not. Importantly, the association between 
AD and pain is not without consequences for clinicians working with this popula-
tion. According to a recent survey of psychiatrists practicing in different parts of the 
world, pain is one of the most diffi cult symptoms to treat among patients who have 
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been diagnosed with AD [ 4 ]. This situation leads to signifi cantly higher treatment 
costs for pain among people who suffer from both psychiatric and pain problems 
than for people who suffer only from pain [ 51 ]. 

 From an epidemiological standpoint, the relationship between AD and pain is 
well established. But what of the evidence collected from experimental pain stud-
ies? As mentioned earlier, far fewer of these studies have been conducted and the 
results published to date remain far less convincing. Two exceptions concern well- 
known experimental pain studies carried-out in the 1980s, which showed that par-
ticipants diagnosed with AD (PD, agoraphobia, GAD) and healthy controls had 
comparable electrical pain thresholds [ 21 ,  36 ]. The absence of a group effect is not 
limited to electrical pain. In 1999, a study by Lautenbacher et al. [ 26 ] confi rmed that 
patients with PD had the same mechanical and thermal (heat and cold) pain thresh-
olds as healthy controls. Critically, Lautenbacher et al. noted a very weak associa-
tion between experimental pain measures (pain thresholds) and clinical pain 
measures (number of painful sites and intensity/unpleasantness of clinical pain over 
the past 6 months), suggesting that experimental pain thresholds are a poor proxy of 
the clinical pain felt. As a result, we cannot assume that the absence of effect 
observed using experimental pain data translates readily to an absence of effect for 
clinical pain data. If well-controlled experimental pain studies do not confi rm a 
change in pain sensitivity among patients suffering from AD, how then, do we 
explain the high population prevalence of clinical pain among patients presenting 
with AD? Perhaps the answer can be found in the mutual maintenance model pro-
posed by Sharp et al. [ 40 ]. This model suggests that AD and chronic pain share 
common pathological components (whereby the circuitry and components of one 
may piggy-backed on top of the other). These components include avoidance behav-
iors, reduced activity levels, as well as a tendency to dwell on current and past 
traumas. According to the mutual maintenance model, people suffering from AD 
report pain more frequently because they are inclined to focus more on their experi-
ence of pain, not because their pain threshold is somehow lower. In other words, the 
difference between chronic pain patients who present with co-morbid AD and 
chronic pain patients who do not may depend more on psychological processes than 
on neurophysiological ones.  

4.5     Depression 

 A signifi cant number of patients suffering from chronic pain also suffer from 
depression. Although the co-occurrence of depression and pain vary greatly from 
study to study, it is generally estimated that depression rates are twice as high among 
patients suffering from chronic pain than they are among the general population 
[ 24 ]. Epidemiological studies, therefore, point to a close link between pain and 
depression. Unlike what can be observed for anxiety, however, depression generally 
develops following the onset of pain. This brings many researchers and clinicians to 
believe that depression is more likely to be the result of chronic pain than it is to 
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serve as a predisposing factor. Notwithstanding the apparent development of depres-
sion from pain, it is important to remember that a close association between factors 
does not entail the automatic (or necessary) presence of a causal relationship, even 
if one factor precedes the other in time. 

 From a neurophysiological point of view, the association between pain and 
depression is not surprising. Several neurotransmitter systems (e.g., serotonergic, 
dopaminergic) and CNS structures (e.g., anterior cingulate cortex, amygdala, brain-
stem) are known to play a role in the development and/or maintenance of both 
mood disturbances and pain. This gives biological plausibility to the presence of a 
shared etiology for chronic pain and depression. It is also not surprising to note that 
many therapeutic approaches originally intended to relieve symptoms of depression 
(e.g., antidepressants, psychotherapy) are now also extensively used to treat chronic 
pain. 

 According to some researchers, the link between pain and depression can be 
explained by a patient's expectations regarding treatment effi cacy or regarding the 
evolution of their condition. That is, for the same pain condition, a depressed patient 
may tend to anticipate greater pain than a patient who does not suffer from depres-
sion, thus partly explaining why the fi rst patient eventually experiences more pain 
than does the second. This ‘expectation-based hypothesis’ was supported in 2001 
by Sullivan et al. [ 43 ] who found that pain expectancies mediate the relationship 
between depression and pain. By negatively infl uencing expectations of relief or 
expectations of therapeutic success, depressive thoughts maintain patients in a 
vicious cycle of perpetual treatment failure and continued pain. The powerful link 
between expectation and pain is now well-documented, even among people who do 
not suffer from depression [ 48 ]. 

 Although clinicians often observe the relationship between pain and depression, 
this relationship is much harder to document when formally tested in laboratory 
settings. Instead of fi nding increased pain sensitivity among depressed patients, 
experimental studies have largely reported decreased pain sensitivity (i.e., increased 
pain thresholds) [ 39 ], suggesting the presence of hypo- rather than hyperalgesia. In 
an attempt to explain this apparent paradox, Hall and Stride proposed, as early as 
the 1950s, that depressed patients show decreased pain sensitivity scores because 
depression: (i) is linked to a general state of non-responsiveness, and/or, (ii) pro-
duces affective indifference to artifi cial (experimental) stimulations [ 16 ]. In support 
of this hypothesis, Bär and collaborators [ 5 ] showed that the change in pain thresh-
old observed among depressed patients actually depends on the type of stimulation 
used. Specifi cally, the authors report  increased  pain thresholds (hypoalgesia) when 
thermal and electrical stimulations are used, and  decreased  pain thresholds (hyper-
algesia) when ischemic stimulations are used. The observations of Bär and collabo-
rators suggest that while some pain stimuli might easily be perceived as artifi cial 
and thus trivial, others, such as ischemic pain, are much more diffi cult to ignore. As 
a whole, the data reviewed above help us to better understand how depression (and 
possibly other mood disorders) can bias pain perception, while also emphasizing 
the important role played by patient expectations, patient interpretations, and inner 
cognitive discourse.  
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4.6     Somatoform Disorders 

 The common feature to all somatoform disorders is the presence of physical symp-
toms that suggest a general medical condition but where no diagnosable general 
medical condition can be found. Somatoform disorders differ from psychological 
factors affecting a medical condition in that no medical condition is actually present 
in the former. Complaints of pain that cannot be fully substantiated from an organic 
standpoint are a central feature of somatoform disorders, in particular of somatiza-
tion and pain disorders. Since the biological causes of chronic pain are often very 
diffi cult to prove, we should not be surprised that somatization and/or pain disorders 
be associated with the presence or development of chronic pain [ 12 ]. In this context, 
the relevant question is not whether or not there is a link between somatization and 
pain (since the presence of pain is a defi ning feature here), but whether or not soma-
tization (and/or pain disorder) should even be considered as a valid diagnosis in the 
fi rst place. This formulation stems from the fact that the biological origins of pain 
are typically missed when tested with the basic diagnostic armamentarium available 
to the general practitioner. In fact, short of having access to the neuroimaging tools 
available almost exclusively in laboratory settings, the biological origins of chronic 
pain often remain invisible. If we are to accept this, then differentiating chronic pain 
(in particular idiopathic chronic pain) from a somatoform complaint is nearly 
impossible. Moreover, the reader should remember that the link between injury and 
pain is not always obvious. In other words, the patient’s readout of pain from injury 
is not always linear. Thus, ascribing a somatoform affl iction remains very diffi cult. 
A great deal of professionalism and a thorough understanding of chronic pain syn-
dromes are necessary to ensure a correct differential diagnosis, not to mention 
patient welfare. Given these caveats, it is worth noting that very few clinicians actu-
ally adhere to the attractive, but dated, dualist view of mind and body originally 
proposed by René Descartes (see Damasio [ 11 ] for a cogent argument against 
Cartesian dualism and for the embodiment of the mind). Rather most clinicians 
understand that chronic pain is largely the result of complex interactions between 
psychological and physiological pressures. This less dogmatic vision of pain and 
psychological suffering can be appreciated in the new DSM IV-TR [ 2 ] diagnostic 
criteria for pain disorder, which now allows psychiatrists to choose between pain 
disorder associated with psychological factors and pain disorder associated with 
both psychological factors and a general medical condition.  

4.7     Personality Disorders 

 According to the DSM IV-TR, personality disorders are an enduring pattern of 
behaviors that: (i) deviate markedly from those expected from the individual’s cul-
ture, (ii) are pervasive and infl exible, (iii) develop during childhood, (iv) crystallize 
during early adulthood (usually in the early 1920s), and, (v) lead to distress or 
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impairment. Personality disorders affect at least two of the following areas: cogni-
tion, affectivity, interpersonal functioning, or impulse control. In most cases, per-
sonality disorders are present well before the onset of pain syndromes. The 
prevalence of personality disorders among patients suffering from chronic pain var-
ies between 31 and 81 %. This proportion is substantially larger than what is 
observed among unaffected adults, which does not exceed a population prevalence 
of 8 % [ 49 ]. Unfortunately, studies that have look at the type of personality disorder 
most associated with the development of chronic pain do not provide defi nitive 
answers. Histrionic, dependent, paranoid, and borderline personalities have all been 
described as being the type of personality disorder most frequently associated with 
a co-morbid pain condition. This lack of agreement stems, in part, from a substan-
tial amount of inter-study variation in methodology, notably in the way personality 
disorders are diagnosed (either via structured interview or via the administration of 
multidimensional questionnaires). However, this result also refl ects a true heteroge-
neity in the distribution of personality disorders among patients suffering from pain. 
Thus, even if personality disorders are more frequently observed among pain 
patients, no single type of personality disorder is especially associated with the 
development of pain. In other words, variability in the overall profi le of personality 
disorders is the same among chronic pain patients as it is among the general popula-
tion. Thus, there is currently no evidence to support the concept of a pain-prone 
personality. Nevertheless, it is important to note that there are enduring patterns of 
inter-relational styles that appear to predispose patients to the development of 
chronic pain. For example, patients who evolve from acute to chronic pain often 
display sub-clinical features that evoke the presence of a possible personality disor-
der. These sub-clinical features worsen to constitute a noticeable personality disor-
der when an acute stressor is present, such as pain. Character traits most frequently 
associated with the development of chronic pain are those associated with anxious 
or fearful behaviors (such as those denoting neurotic, paranoid, dependent, or pas-
sive aggressive traits) as well as those associated with dramatic, emotional or erratic 
behaviors (such as those denoting histrionic, borderline, or narcissistic traits). The 
idea that a simple personality trait can become overtly pathological following the 
development of chronic pain constitutes a defi ning feature of the diathesis-stress 
model of chronic pain [ 49 ]. According to this model, biological and/or psychologi-
cal predispositions amplify a patient’s vulnerability to environmental stressors. The 
interaction between pre-existing vulnerabilities (e.g., a poorly adapted personality 
trait) and a stressful event (e.g., pain) can promote regressive defenses, which 
accentuate personality traits, resulting in the expression of a personality disorder (as 
defi ned by Axis II of the DSM IV-TR). Although diathesis-stress models were origi-
nally advanced to explain the development of schizophrenia, Weisberg and Keefe 
modifi ed them in the late 1990s to account for the pain-induced expression of per-
sonality disorders [ 50 ]. Today, the diathesis-stress model of chronic pain is no lon-
ger understood as a rigorously linear model, but rather as a model where diatheses 
and stressors infl uence one another. In this manner, an acute stressor can provoke 
the decompensation of maladaptive coping styles into observable pathology, in 
much the same way that a maladaptive coping style can increase an individual’s risk 
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of being exposed to unnecessary stressors. By viewing personality disorders in this 
fashion, clinicians are less likely to attribute maladaptive coping styles to the patient, 
and more likely to attribute them to an underlying interaction between the patient 
and his/her environment.  

4.8     Conclusion 

 In clinical settings (psychiatric wards and pain clinics alike), the association between 
mental health and pain is well established and well appreciated, but remains poorly 
understood from a neurobiological standpoint. The result is a misunderstanding of 
the developmental trajectory of pain (as it evolves into chronic states) among psy-
chiatric patients, and, an escalation of treatment costs due to the complicated con-
trol of chronic pain. Poor pain control among psychiatric patients is unfortunate 
since psychiatric patients are particularly vulnerable and in need of continued com-
passionate care. The instant we ignore, or under-appreciate, subjective complaints 
of pain among psychiatric patients, we run the risk of: (i) interfering with all of our 
clinical efforts, (ii) undermining our therapeutic alliance, and, (iii) maintaining our 
patients in a vicious cycle where psychopathology and pain negatively infl uence 
one other. A better understanding of the neurobiological systems linking pain and 
psychopathology will help us to better appreciate and treat our patients’ legitimate 
pain complaints. Although the last few decades have offered numerous answers to 
lingering questions concerning pain and mental health, many questions remain 
unanswered. For example, we currently ignore the exact association linking pain 
and psychopathology for many disorders, as well as the reasons why this link varies 
so much within and between disorders. We also have a poor understanding of the 
risk factors (genetic, environmental, cognitive, affective, etc.) that predispose other-
wise pain-free psychiatric patients to developing chronic pain. Are some risk factors 
uniquely relevant to people who suffer from a psychiatric condition or are they rel-
evant to all? Finally, we must continue to explore the specifi cs of nociception; 
uncoupling peripheral, spinal, and, cortical contributions to the change in subjective 
pain expressed by psychiatric patients. Given the growing interest for this particular 
fi eld of research, the next few years should provide new and clinically relevant 
discoveries.     
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5.1            Introduction 

 Men and women are undoubtedly very different from one another in many respects. 
Some of these differences are obvious, especially those related to reproduction, 
while others are subtler. One of them is the sexual dimorphism observed in the pain 
phenomenon. It has been long held by a popular belief that men are less resistant to 
pain, more ‘sissy’. But is it a reality or just a myth? 

 It is now well documented that many disorders associated with chronic pain dis-
proportionately affect women. It is frequently noted, in fact, that women are more 
often prone to chronic painful conditions such as temporomandibular joint disorder, 
fi bromyalgia, migraine, cystitis, joint pain, irritable bowel syndrome, complex 
regional pain syndrome, and trigeminal neuralgia [ 133 ]. In addition to being more 
often affected by these diseases than men, women perceive clinical pain more 
intensely and for a longer period of time than men [ 57 ]. 
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 Similarly, epidemiological studies and clinical observations have pointed over the 
years to considerable sex and gender differences in the prevalence and expression of 
various mental health problems, as well as drug use and abuse ( gender  refers to those 
characteristics of women and men that are mainly socially determined, as opposed to 
 sex , which is mainly biologically determined). For example, while many neurodevel-
opmental disorders with childhood onset, including autism spectrum disorders (ASD), 
attention defi cit hyperactivity disorder (ADHD), Tourette’s syndrome, dyslexia, 
learning disabilities and specifi c language impairments, are more common in boys 
than in girls [ 211 ,  232 ], most widespread adult psychopathologies, including majority 
of anxiety disorders and depression, affect more women than men [ 199 ,  234 ]. 

 Nevertheless, we still know very little about the infl uence of biological (level of 
sex steroid hormones, subtle differences in neuroanatomy, neurotransmitter sys-
tems, etc.) and environmental (gender role socialization, stress related to gender 
adherence, etc.) factors in the etiology and expression of these diverse conditions. 
One thing is clear: because of these differences, we should include both sexes in the 
psychiatric and pain studies and men and women should be evaluated separately, as 
subtly different mechanisms may be underlying their condition.  

5.2     Some Sex and Gender Differences that 
May Be Related to the Development 
and Expression of Various (Psycho) Pathologies 

5.2.1     Organizational and Activational Effects 
of Sex Steroid Hormones 

 The fetal testicles and ovaries develop under the infl uence of a cascade of genes 
and then elevated levels of testosterone and its conversion into dihydrotestosterone 
between weeks 6 and 12 of pregnancy are essential for the formation of boy’s geni-
tals. On the other hand, the development of the female sexual organs is based pri-
marily on the absence of androgens. Once the differentiation of the sexual organs 
is settled, sexual differentiation of the brain occurs (starting during the second half 
of pregnancy), again mainly under the effects of elevated level of testosterone in 
males and lack of this elevation in females [ 19 ]. These fetal risings of testosterone 
(or their absence in females) are believed to fi x to a large degree the development 
of structures and circuits in the brain, and thus are often referred to as ‘program-
ming’ or ‘organizational’ effects. Later on in life, starting during puberty, the ‘acti-
vational’ effects of rising hormone levels (mainly testosterone in males and 
estrogens in females) stimulate circuits and behavioral patterns that have been set 
up during development, in a masculinized and de-feminized direction for male 
brains, or in a feminized and de-masculinized direction for female brains [ 142 ]. 

 Overall, it is recognized that factors that interfere with interactions between sex 
hormones and the developing brain may permanently infl uence not only later 
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behavior (e.g., cognition, emotion, empathy, aggression, etc.), but may also carry 
the risk of neuropsychiatric disorders. For example, the ‘extreme male brain’ theory 
of autism proposes that the condition may be a result of exposure to elevated levels 
of testosterone during fetal neurodevelopment [ 21 ].  

5.2.2     Gender Role Socialization 

 On the other hand, we cannot ignore psychosocial factors that may contribute dif-
ferentially to prevalence and expression of various disorders. For example, the gen-
der role theory [ 22 ] asserts that boys and girls are socialized to develop socially 
prescribed behaviors, traits, skills, and interests that are consistent with their gender. 
Thus for example, because the expression of anxiety is inconsistent with the male 
gender role, fearful behavior may be less tolerated in boys. Caregivers and other 
socialization agents (e.g., teachers, peers, and media) may encourage gender con-
forming behaviors by differentially reinforcing agency and assertiveness among 
boys and anxious behaviors among girls. 

 In fact, among children, greater fear reporting has been associated with higher 
levels of femininity [ 159 ] and lower levels of masculinity [ 78 ]. Similarly in adults, 
studies have demonstrated a positive relationship between fear and femininity (e.g., 
[ 47 ,  212 ]) and a negative association with masculinity [ 14 ]. In an interesting study, 
Moscovitch and collaborators found that masculinity was negatively related to 
social anxiety, while the biological sex was not [ 158 ].  

5.2.3     Cognitive Function and Emotion Processing 

 Another factor that may be implicated in the development of mental health prob-
lems is cognitive and emotional functioning. Here also a considerable amount of 
data has accumulated over the years indicating existence of sex and gender differ-
ences. Thus, on average, men perform better on spatial tasks, such as mental rota-
tion, and exhibit superior mathematical reasoning, whereas women excel on tests of 
verbal fl uency, and verbal and emotional memory [ 49 ,  154 ]. Some of these abilities 
have been further associated with sex steroid hormones. For example, successful 
performance of mental rotation has been correlated with circulating levels as well as 
organizational effects of testosterone [ 15 ,  220 ], while verbal abilities have related to 
enhanced levels of estrogens and progesterone [ 92 ,  196 ]. Interestingly, a few studies 
show that differences in cognitive function might be infl uenced not only by biologi-
cal factors such sex steroid hormones, but also by psychosocial constructs such as 
gender role and identity [ 22 ]. For example, Cahill and colleagues demonstrated that 
although no difference was detected between sexes in emotional memory test, when 
gender (as measured by Bem Sex Role Inventory) was taken into consideration, 
individuals with more masculine traits showed superior recall of central emotional 
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information, whereas individuals with more feminine traits exhibited better recall of 
peripheral details [ 32 ]. In addition to emotional memory, the studies of emotion 
processing overall show that women are more emotionally expressive and exhibit-
ing greater psychophysiological responses to affective stimuli than men [ 122 ].  

5.2.4     Brain Structure and Function 

 The cognitive processes and emotional functions described above have been linked 
to specifi c neural substrates and thus we also review very briefl y here some neuro-
anatomical and neurofunctional differences between men and women. Structural 
neuroimaging and post-mortem studies have found that compared with men, rela-
tive to the cerebrum size, women have relatively larger volumes in several cortical 
regions, including dorsolateral prefrontal, orbitofrontal, superior temporal and ante-
rior cingulate cortices; subcortical structures, including hippocampus, caudate and 
thalamus; as well as the overall cortical gray matter volume [ 160 ,  162 ]. Compared 
with women, men have been found to have larger volumes of the occipital, parietal 
and paracingulate cortices, as well as the amygdala, hypothalamus, midbrain and 
ventricles [ 39 ,  81 ]. In terms of brain function, functional magnetic resonance imag-
ing (fMRI) studies of mental rotation have often reported greater activations in the 
parietal cortex in men relative to women, while women tend to exhibit increased 
activations in the frontal areas [ 102 ,  226 ]. Functional neuroimaging studies of emo-
tion processing have also found signifi cant sex differences, but the results have been 
more variable (e.g., [ 34 ,  130 ]). The reviews and meta-analyses of functional neuro-
imaging studies of emotion processing concluded that women more frequently acti-
vate midline limbic structures, including anterior cingulate and thalamus, whereas 
men exhibit more activation in the lateral and posterior cortex [ 221 ].   

5.3     Sex and Gender Differences in Mental Health 

 We now would like to examine in some detail a few specifi c psychopathologies 
where sex and gender differences have been observed. Some of the disorders pre-
sented here are discussed in relation to pain in other chapters of this book, and thus 
in these cases we will focus on sex and gender differences only (without describing 
general psychopathology). 

5.3.1     Depression 

 The overall lifetime prevalence of major depression disorders (MDD) in women is 
approximately twice that of men, but this difference is not apparent prior to puberty 
or in the years after menopause [ 114 ,  197 ]. In fact, the rates of depression in 
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children are slightly higher in boys, then start increasing in adolescent girls, and 
from young adulthood to menopause the prevalence in women is 2–3 times higher 
than in men. Thereafter, the rates in women slowly decline to approach those in men 
near the end of the lifespan [ 218 ]. In addition, women are two to four times more 
likely than men to present with a seasonal component, atypical features (i.e., 
increased appetite, weight gain, hypersomnia), and higher levels of somatic com-
plains, ruminations, feelings of worthlessness and guilt [ 197 ]. As the number of 
symptoms increases, so does the female/male prevalence ratio [ 234 ]. Several expla-
nations have been advanced to account for the differences between men and women 
in the prevalence and expression of MDD, including psychosocial factors and hor-
monal infl uences. 

 Some of the implicated psychosocial factors appear early in life. For example, 
experience of negative life events often gives rise to pessimistic attributional styles 
in girls, making them more vulnerable to future depressive episodes in stressful situ-
ations [ 164 ]. In contrast, when boys are faced with negative life events, they tend to 
develop effective coping strategies that protect them from depression later in life 
[ 170 ]. As adults, women frequently struggle with role overload: the overwhelming 
majority working full-time in addition to performing 70 % of the house and child 
care. This ‘role overload’ contributes to the fact that women are more likely to be 
depressed if they have young children at home, experience role confl ict, or have 
trouble fi nding childcare [ 223 ]. Overall, female gender role socialization has been 
associated with low self-esteem, low perceived control, pessimistic attributional 
styles and dependency, all of which are vulnerability factors for developing depres-
sion. In comparison, masculine gender role socialization, which puts a high value 
on assertiveness and independence, may play a protective role in men [ 83 ]. However, 
the encouragement of stoicism and suppression of emotions may also prevent men 
from properly identifying their depressed mood and seeking treatment [ 2 ]. 

 In terms of hormonal implications, studies and theories have mainly focused on 
estrogen. This focus has been due to the fact that, as mentioned above, the rates of 
MDD are similar in girls and boys before puberty, and the sex difference is less 
prominent in elderly people (when the difference between the sexes in circulating 
levels of gonadal hormones is much less pronounced than during the reproductive 
age), as well as because mood often appears to fl uctuate with the change of gonadal 
hormones in women. Specifi cally, times of low estrogen, such as the premenstrual 
and postpartum periods, are associated with increased risk for mood disorder [ 62 , 
 166 ]. In a series of recent fMRI studies [ 99 ,  100 ] women with a history of depres-
sion (but currently in remission) had lower serum levels of estradiol but higher lev-
els of progesterone in comparison to healthy controls, in the late follicular/early 
luteal phase of their menstrual cycle. More importantly these altered hormonal lev-
els were associated with differences in brain activations during exposure to negative 
stimuli. Specifi cally, low estradiol and high progesterone in MDD-remitted women 
was associated with relative hypoactivation in hypothalamus, anterior cingulate, 
amygdala, and orbitofrontal cortex [ 100 ]. These fi ndings were unrelated to medica-
tion status. 

 Overall, sex differences in the brain structure and function of MDD patients 
remain largely unexamined. In a rare structural study by Hastings and colleagues a 
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different pattern of volumetric changes was observed in depressed men and women 
[ 94 ]. Thus, relative to the same sex controls, the anterior cingulate was smaller in 
depressed men compared with depressed women, while the amygdala was smaller 
in depressed women relative to depressed men (differences consistent with the sex-
ual dimorphism present in the general population, but even more pronounced). 

 In terms of brain function a few positron emission tomography (PET) studies 
examined sex differences related to serotonergic function because it is one of the 
key neurotransmitters associated with mood regulation and a substantial amount of 
data indicates that alterations in serotonin (5-HT) neurotransmission are implicated 
in the pathogenesis of MDD [ 139 ]. While the initial studies examining binding 
potential of 5-HT1A and 5HTT reported no sex differences [ 152 ,  169 ], more recent 
study using index of serotonin synthesis (α-[11C]MTrp K* PET) found a signifi -
cantly higher serotonin synthesis in depressed women relative to depressed men in 
multiple sites including inferior frontal gyrus, anterior cingulate cortex, parahippo-
campal gyrus, precuneus, superior parietal lobule, and occipital lingual gyrus [ 65 ]. 
Interestingly, in the healthy comparison group, the pattern of sex differences was 
reversed. 

 Although we need much more research in this area, it is already evident that 
 various psychosocial and biological factors may affect men and women differently 
and result in a different clinical picture and prevalence of depression across the 
lifespan.  

5.3.2     Bipolar Disorder 

 The core features of bipolar disorder (BD) include mood dysregulation character-
ized by swings between depressed and manic episodes, emotion instability that may 
persist during remission, and altered neurocognitive functioning [ 3 ,  90 ]. The preva-
lence of bipolar disorder was traditionally believed to be ~1 %, but more recently it 
has been suggested that subtypes of the disorder have been underrepresented and 
the actual prevalence rate may be closer to 3.5 % [ 115 ,  151 ], though this view has 
been contested [ 153 ]. BD tends to manifest in early adulthood and is associated 
with high mortality; the overall risk for suicide among BD patients is up to 20–30 
times greater than that for the general population [ 173 ]. Although the pathogenesis 
of BD is poorly understood, family, twin and adoption studies have provided a 
robust evidence of a genetic component to the development of this disorder. 
Relatives of bipolar probands are also at increased risk of a range of related psychi-
atric phenotypes including MDD and schizophrenia [ 42 ] suggesting that these dis-
orders share common genetic predispositions. Functional neuroimaging studies of 
BD patients have typically demonstrated limbic and cortico-limbic dysregulation 
during emotional processing (e.g., [ 129 ,  231 ]), as well as under- activation in the 
dorsal and ventral prefrontal cortex and in the anterior cingulate cortex during per-
formance of cognitive tasks [ 157 ,  202 ]. The neuroanatomical fi ndings broadly sup-
port functional neuroimaging data. Thus, in adults with BD, there are reports of 
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enlarged amygdala, decreased dorsal and ventral prefrontal cortex, and smaller hip-
pocampus [ 26 ,  137 ]. 

 While the lifetime prevalence for BD has been found to be approximately equal, 
the presentation of the disorder differs between women and men [ 217 ]. For exam-
ple, there have been reports of more depressive episodes in women and more manic 
episodes in men, though current evidence is equivocal [ 13 ]. The studies agree how-
ever that depressive episodes in women tend to be longer and are more treatment 
refractory. In addition, women appear to experience more ‘mixed’ episodes and 
more rapid cycling than men, both of which have been associated with poorer prog-
nosis [ 98 ,  111 ]. The differences in the symptomatology of mania have also been 
reported, with men being more prone to hyperactivity, risk-taking behavior and 
grandiosity, while women being more likely to present with racing thoughts and 
distractibility [ 20 ]. 

 The psychosocial variables such as gender role socialization have not been 
investigated in BD, but similarly to MDD, the differences between women and 
men in the expression of BD have been often attributed to hormonal infl uences. 
For example, women with bipolar disorder have a 100-fold higher risk than 
women without a history of psychiatric illness of developing a postpartum psy-
chosis [ 168 ]. The over- representation of women in rapid-cycling bipolar disorder 
has led to the hypothesis that alterations in female reproductive hormones may be 
partly responsible [ 175 ]. This is supported by studies that have found an increase 
in suicide rates, increased severity of suicidal intent and increased rates of hospi-
talization in women with bipolar disorder during the premenstrual and menstrual 
phases of the cycle [ 17 ]. However, some studies have not observed a relationship 
between the menstrual phase and mood in women with rapid-cycling bipolar dis-
order [ 131 ]. 

 Similarly to MDD, sex differences in the brain of BD patients remain unex-
plored, with a few exceptions. Soares and colleagues examined anatomical brain 
abnormalities in adult men and women with BD diagnosis and found that only male 
patients had signifi cantly larger lateral ventricles and smaller left dorsolateral pre-
frontal cortex than same-sex healthy controls [ 198 ]. These results are similar to 
what has been observed in studies of schizophrenia patients (please refer to 
Sect.  5.3.3 ). In a different study, Frazier and associates measured volumes of several 
limbic structures in early-onset BD and schizophrenia to discern patterns associated 
with sex and diagnosis [ 64 ]. They found that girls with BD had the smallest hippo-
campal volumes, while boys with schizophrenia had the smallest amygdala. Both of 
these results imply reversed normal sexual dimorphism, as in the general population 
it is males who have larger amygdala than females, while females have larger hip-
pocampal volumes than males. In a different study, Womer and colleagues investi-
gated sex differences of BD patients in the cerebellar vermis, which is interconnected 
with brain regions strongly implicated in bipolar illness, including the hypothala-
mus, amygdala, hippocampus, anterior cingulate, and ventral prefrontal cortices, 
and found that total vermis volumes were signifi cantly larger in males with BD than 
healthy males, whereas they did not differ signifi cantly between females with and 
without BD [ 229 ].  
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5.3.3      Schizophrenia 

 Schizophrenia (SZ) remains one of the most debilitating, complex and obscure dis-
orders of the central nervous system. It represents the most severe form of psychosis 
with lifetime prevalence of approximately 1 % and illness onset typically during 
late adolescence or early adulthood. 

 The existence of sex differences in various aspects of epidemiology and phenom-
enology of schizophrenia was noted already by Kraepelin [ 121 ]. Although there is 
still some controversy as to whether there are sex differences in the lifetime risk to 
develop schizophrenia, the researchers and clinicians agree that in the younger pop-
ulation the risk is higher in men, while beyond the age of 40, the risk is higher in 
women [ 1 ,  134 ]. This effect contributes to the average earlier age of onset of schizo-
phrenia in males relative to females by approximately 3–5 years. Moreover, there is 
evidence that males exhibit poorer premorbid academic, occupational and interper-
sonal functioning, as well as greater IQ defi cits, than females with schizophrenia 
[ 134 ]. Sex differences in the clinical expression of the disorder have also been docu-
mented, with males exhibiting on average more pronounced negative symptoms 
such as social withdrawal, blunted affect, poverty of speech and avolition, while 
females displaying more affective symptoms such as dysphoria, impulsivity, inap-
propriate affect and more atypical psychotic symptoms [ 1 ,  134 ]. Finally, some of 
the most clinically relevant but often-overlooked sex differences in schizophrenia 
relate to the secondary effects of antipsychotic medications. It is clear, for instance, 
that despite the overall better clinical response to antipsychotic medications of 
women than men, the weight-inducing properties of currently available antipsychot-
ics and the consequences of obesity affect women to a greater extent [ 150 ,  194 ]. 

 In terms of psychosocial implications in differential expression of schizophrenia 
in men and women the literature is extremely scarce. From the late 1960s to the 
early 1980s, there were some reports of a general impairment of gender role and 
identity in schizophrenia patients (e.g., [ 119 ,  143 ]), but many of these studies had 
substantial methodological fl aws. In a more recent study, Lewine demonstrated that 
while some aspects of schizophrenia such as illness onset might be infl uenced pri-
marily by biological factors, other aspects such as cognitive function and dysfunc-
tion may be better conceptualized from sociocultural perspective [ 136 ]. In order to 
formulate more comprehensive interpretation of results we have included gender 
assessment in our current project. The preliminary analyses of data obtained in our 
lab with the Bem Sex Role Inventory (BSRI; [ 22 ]) revealed signifi cantly lower 
scores on masculinity scale in both men and women patients relative to controls, and 
a trend for women patients to score lower than women controls on femininity items. 

5.3.3.1     Sex Steroid Hormones and Schizophrenia 

   Estrogens 

 Numerous studies suggest a protective role of the activational effects of estrogens 
in schizophrenia (e.g., [ 84 ,  193 ]). For example, clinical reports show correlations 
between estrogens plasma concentrations and intensity of psychotic symptoms. 
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During pregnancy, when estrogens levels are high, low rates of relapse have been 
observed in women with schizophrenia, while exacerbation of symptoms occurs 
usually postpartum [ 38 ,  112 ]. In a similar manner, symptoms have been reported 
to fl uctuate across the menstrual cycle in women with schizophrenia, with clini-
cal deterioration during follicular phase (low estrogen) and amelioration during 
mid- luteal phase (high estrogen) [ 24 ,  69 ]. Some studies have found reduced 
 circulating levels of estrogens in both men and women with schizophrenia com-
pared with normal controls but have attributed this effect to the antipsychotic-
induced hyperprolactinemia, mediated by hypothalamic-pituitary-ovarian 
feedback mechanisms [ 235 ]. Others proposed that hypoestrogenism in schizo-
phrenia women occurs independently of antipsychotic use [ 23 ,  101 ]. In our stud-
ies we attempt to avoid the problem of the antipsychotic-induced 
hyperprolactinemia by including patients treated with atypical medications 
known to have minimal effects on prolactin. Our results in chronic SZ patients 
show no overall differences between patients and controls in the levels of estro-
gen, but a trend toward decreased levels in SZ women and increased levels in SZ 
men has been detected.  

   Progesterone 

 Another important hormone involved in female reproduction—progesterone—has 
been also implicated (though the evidence is only emerging) in the pathophysiology 
of schizophrenia [ 85 ,  190 ]. For example, our recent analysis revealed signifi cant 
correlations between levels of progesterone and brain activations during emotion 
processing in male, but not in female patients [ 37 ]. These surprising fi ndings need 
elaboration and examination of relationship with symptoms and other variables. 
Ultimately it may not be the absolute levels of progesterone or estrogen, but their 
relative ratio that is critical for brain function in the general population and patho-
physiology of schizophrenia.  

   Testosterone 

 The early studies reported delayed puberty and low testosterone levels in males with 
schizophrenia [ 117 ], but others did not fi nd this effect [ 36 ,  165 ]. More recent reports 
have demonstrated that the plasma level of testosterone was inversely correlated 
with the severity of negative symptoms in male schizophrenia patients [ 4 ,  118 ]. In 
our recent study [ 147 ] we have found diminished levels of testosterone in male 
patients relative to the same-sex controls and unexpected enhanced levels in female 
patients. Moreover, the elevated levels of testosterone in female patients were cor-
related with brain activation during mental rotation (this effect was also observed in 
control males, but not in male patients or in healthy females; results discussed fur-
ther below) [ 147 ]. In an interesting study examining levels of salivary testosterone 
and estradiol in adolescents with high risk for psychosis, testosterone levels were 
signifi cantly lower in adolescent males with prodromal symptoms as compared with 
non-clinical controls (no group differences in estradiol were found) [ 216 ].   
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5.3.3.2     Brain Structure 

 The early post-mortem and in vivo imaging studies of neuroanatomical abnormali-
ties in schizophrenia have demonstrated larger lateral and third ventricles, smaller 
superior temporal gyrus and medial temporal volumes (including hippocampus and 
amygdala) and overall smaller frontal and temporal lobe volumes [ 30 ,  86 ] in men 
relative to women, but not all the studies have found this effect [ 127 ]. These results 
are consistent with the direction of normal sexual dimorphism [ 81 ]. Subsequent 
studies reported that some sex differences in specifi c brain regions might represent 
atypical sexual dimorphism. Goldstein and associates have found an interesting 
effect in the cingulate gyrus; while the structure is typically larger in healthy women 
than in men [ 81 ], in SZ patients the opposite pattern was revealed [ 82 ]. These fi nd-
ings were subsequently replicated in SZ patients [ 205 ] and in individuals with 
schizotypal personality disorder [ 206 ]. Equally interesting reversal of normal sexual 
dimorphism has been obtained by Gur and associates in two other corticolimbic 
structures: orbitofrontal cortex and amygdala [ 87 ,  88 ]. Furthermore, Frazier and 
colleagues reported that early onset SZ boys had smaller amygdala relative to girls, 
while the opposite pattern has been found in the general population [ 64 ]. In the dif-
ferent investigation of the relationship between structural brain abnormalities and 
empathic disabilities in SZ, it was shown that female patients exhibited volume 
reductions in the anterior cingulate and that these reductions were inversely corre-
lated with the empathy measures. No such relationship was observed in male SZ 
patients [ 67 ].  

5.3.3.3     Brain Function 

 Despite numerous reports of sex differences in brain function in the general popula-
tion during emotion, empathy and visuospatial processing, most functional neuro-
imaging studies in schizophrenia have tested primarily or exclusively male patients 
making it impossible to determine any potential sex differences. A few years ago we 
have decided to fi ll this gap in the neuropsychiatric research. Our initial studies 
involved re-analysis of already existing fMRI data sets collected in schizophrenia 
patients during processing of negative emotions. We have found a very different 
pattern of cerebral activations between men and women patients [ 148 ], but the 
absence of a healthy control group prevented us from drawing any defi nitive conclu-
sions regarding the nature of this sexual dimorphism. This question has been 
explored further and generated some exciting and provocative results not only dur-
ing processing of emotional material, but also during performance of a purely cog-
nitive task of visuospatial processing. The task involved mental rotation of 
3D-fi gures. The fMRI results revealed a similar pattern of extensive cerebral activa-
tion (in the parietal and lateral prefrontal cortex) and deactivation (in the medial 
prefrontal cortex) in healthy men and SZ women. In contrast, both healthy women 
and SZ men showed much more restricted activation and no signifi cant deactivation 
[ 106 ]. Interestingly, our subsequent study has shown that the cerebral activation 
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during mental rotation was positively correlated with the level of testosterone in 
healthy males and in female patients, but not in healthy females or male patients 
[ 147 ]. In other words, the brain activation and correlations with testosterone during 
mental rotation were similar between healthy males and female patients, while male 
patients were more like healthy females. The brain activations during processing of 
emotional stimuli in the cortico-limbic regions also revealed disturbed sexual 
dimorphism in patients relative to controls, but the effect was more subtle [ 149 ].    

5.4     Sex and Gender Differences in Pain 

5.4.1     What Are the Differences? 

5.4.1.1     Clinical Pain 

 As highlighted in a recent Nature Review from Mogil [ 155 ], the fact that clinical 
pain is more prevalent in women is well beyond doubt. In this review he also pro-
pose that three non-mutually exclusive factors may explain this clinical pain pre-
dominance in women. First, women may simply seek out health services at a higher 
rate, augmenting their presence in epidemiological studies. Second, it may be that 
women really have more susceptibilities to chronic pain and then more related pain 
symptoms. Last, woman may have a lower pain threshold and then be more prone at 
reporting a pain syndrome. But as we will see, biological factors, such as sex 
 hormones, are playing an important role and need to be taken in account.  

5.4.1.2     Experimental Pain 

 There are signifi cant differences between men and women in regard to the percep-
tion of pain. In addition to suffering more from painful problems, most studies 
report that relative to men, women perceive clinical pain as having greater intensity 
and durations [ 57 ]. Animal studies also report this type of observation, especially in 
terms of visceral pain [ 12 ]. Mounting evidence from studies of experimental pain 
confi rms the differences between men and women in pain perception. Among these 
results, Fillingim and Maixner report that 66 % of the 34 studies reviewed suggested 
that women experience more pain than men [ 60 ]. Subsequently, Berkley was able to 
support this observation by adding that women perceive more pain than men from 
the same stimulus, but that the differences observed were relatively minor and 
inconsistent [ 25 ]. A few years later, in a meta-analysis including 22 of the 34 studies 
used by Fillingim and Maixner [ 60 ], Riley and his collaborators opted for a statisti-
cal approach (effect size) rather than a count, and thus determined a signifi cant size 
effect, demonstrating that women have a lower pain threshold and tolerance to 
experimental pain than men, whether the stimulus was mechanical, thermal, or elec-
trical [ 183 ]. 
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 However, it is known that the size of these differences may be infl uenced by 
several factors interacting together and that contribute to the variability in the 
response to pain. So these variables infl uence the magnitude of the differences 
between men and women and lead to some variability in the results [ 128 ]. 

 Thus, the variability of results between studies may be explained by several fac-
tors such as the type of stimulus: thermal, mechanical, electrical or ischemic [ 93 ]. 
Moreover, the temporal characteristics of the stimulus, i.e., whether it is phasic or 
tonic [ 174 ], as well as the spatial characteristics related to the surface stimulated 
[ 191 ] affect the response to pain. It can also vary depending on the type of measure 
such as the pain threshold, tolerance, and pain perception over time [ 59 ]. In addi-
tion, the perception of pain can vary according to the dimensions that are measured 
(intensity versus unpleasantness) [ 174 ]. Finally, factors related to the participant 
(anxiety, expectations) and the experimenter (sex, verbal instructions) can also lead 
to fl uctuations in respect to the response to pain [ 135 ,  213 ]. However, when all the 
studies of sex and gender differences in pain perception are taken into consider-
ation, the observed differences are almost always in the direction of a lower pain 
threshold and greater pain ratings and discrimination in women as compared to 
men [ 155 ].  

5.4.1.3     Reactivity to Pain 

 These differences are observed utilizing subjective measures of tolerance and 
pain thresholds but also with more objective measures as nociceptive refl exes 
[ 63 ] and pupillary dilation [ 55 ]. Indeed, many studies demonstrated a sexual 
dimorphism in both cardiovascular and autonomic reactivity to pain. There is a 
positive correlation between pain perception and cardiac frequency increase in 
men [ 210 ] and blood pressure [ 61 ], but this correlation is absent in women. 
Moreover, women have an increased reactivity of the parasympathetic nervous 
system to pain while men have a stronger reaction of the sympathetic nervous 
system [ 208 ].  

5.4.1.4     Analgesic Response 

 In addition to sex differences in pain perception and prevalence of certain types of 
chronic pain conditions, there are also some differences in pain-killing (analgesic) 
drugs utilization and effi cacy. First of all, women are trying a wider variety of treat-
ments for their condition than do men [ 214 ]. Some studies even suggest that the 
rehabilitation and multidisciplinary treatments for pain produce more robust clinical 
improvements in women than in men [ 104 ]. Even for one of the most potent analge-
sics, such as opiates (e.g., heroine, morphine), differences in responses between 
men and women have been reported. 

 Opiates are one of the most used classes of medications and the most effective 
pharmacological treatment of pain [ 89 ]. Opiates exert their analgesic effect 
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through opioid receptors, of which three ‘classic’ types exist: mu (μ), delta (δ), and 
kappa (κ), in which the opiates currently used in humans are primarily μ and κ 
agonists. 

 In animals, there are several lines of evidence suggesting a greater antinocicep-
tive response in females, especially when using μ and κ agonists [ 43 ,  116 ]. In 
humans, it is reported that women consume up to 40 % less opiates than men for 
postoperative pain [ 40 ] and have better pain relief when using opioid analgesics 
[ 58 ]. Finally, in the context of experimental pain, women show greater analgesia, 
and this occurs, once again, when using μ and κ opioids [ 73 ]. However, a recent 
meta-analysis of human experimental and clinical studies suggests that the differ-
ences found in animals are not as strong in humans [ 163 ]. The authors concluded 
that sex differences in morphine-induced analgesia in both experimental and clini-
cal pain have a greater effi cacy for women but that data on mixed μ/κ-opioids are 
less convincing. 

 The differences between men and women in the analgesic response to opiates 
can be explained by several factors. Among them, there are sex hormones that can 
modulate the density of opioid receptors [ 95 ]. These data from basic animal research 
are confi rmed in humans where a better μ receptors binding in some brain regions 
in women has been found [ 237 ]. Genetic differences that could explain the greater 
opioid analgesia among women have also been highlighted [ 156 ].   

5.4.2     Possible Explanations 

 As we have seen, it is clear that men and women differ in many processes related to 
pain. Thus, in the following pages, we will attempt to explain the mechanisms 
responsible for this phenomenon. Although direct clinical implications of the differ-
ences between men and women are not clearly defi ned, it is increasingly evident 
that the sex of the individual must play a decisive role in the management of the 
patient’s pain [ 123 ]. 

 According to the biopsychosocial model proposed by Fillingim [ 57 ], several fac-
tors are responsible for the mechanisms generating the differences between the 
sexes regarding perception and autonomic reactivity to pain: biological factors (e.g., 
sex hormones, endogenous pain control mechanisms), psychological factors (e.g., 
anxiety and negative affect), as well as sociocultural factors (e.g., gender role expec-
tations of pain). This model recognizes that pain perception is inevitably modulated 
by the interaction between each of these factors. Figure  5.1 , adapted from Fillingim 
[ 57 ], outlines the factors responsible for differences between men and women in 
pain and their interaction.

   Among the biological factors that are the most studied and most likely to 
explain these differences, we fi nd the role of the sex hormones in the endogenous 
pain control mechanism (EPCM) [ 25 ]. In this sense, it is relevant, fi rst of all, to 
consider the different roles of the sex hormones in the central nervous system 
(CNS). 
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5.4.2.1     Biological 

 Sex hormones are especially known for their role in sexual differentiation and the 
reproductive system. In recent years, studies have shown a wide distribution of 
receptors for sex hormones in the CNS [ 5 ]. Although sex hormones are essential for 
reproductive function, they are also involved in several other important functions 
such as the cognitive processes, immune functions, neuronal repair and, ultimately 
pain [ 6 ]. More specifi cally, we fi nd sex hormone receptors through several regions 
of the CNS involved in the transmission and inhibition of pain, including the peri-
aqueductal gray matter, the rostroventral medulla area, and the dorsal horn of the 
spinal cord [ 192 ,  215 ]. For instance, there is a sexual dimorphism in the PAG of 
male versus female, where NMDA receptors in male and melanocortin-1 receptors 
in female are involved in opioid analgesia and hyperalgesia [ 230 ]. It thus becomes 
relevant to investigate the mechanisms by which sex hormones may act on pain 
pathways. 

 Sex hormones are known to affect, directly or indirectly, some neurotransmitters 
involved in pain. Cannabinoids are now recognized for their analgesic properties 
and direct links between sex hormones and cannabinoids have been recently stud-
ied. In this way, Busch and colleagues conducted a study showing a reduction in the 
density of CB1 receptors in the parotid gland during castration (absence of testos-
terone) [ 31 ]. These results thus suggest the possibility that testosterone has a similar 
action in other pain related receptors. In addition, estradiol rapidly stimulates 
the release of anandamide, an endogenous cannabinoid, in endothelial cells [ 138 ]. 

Biological factors

Psychological factors
Sociocultural factors

– Sex hormones

– Stress
– Anxiety
– Depression

– Social role
– Education

– Endogenous pain
   control mechanisms

  Fig. 5.1    Biopsychosocial model that can explain the differences between men and women in pain 
perception (Adapted from Fillingim [ 57 ])       
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In a recent study on the role of a cannabinoid receptor agonist, i.e., nabilone, the 
results allowed us to conclude on an antihyperalgesic effect by a signifi cant reduc-
tion in temporal summation in response to thermal stimulation sustained for 2 min, 
but only among women [ 176 ]. 

 Finally, it was shown that changes in plasma levels of estrogen are accompanied 
by changes in levels of several neurotransmitters such as serotonin, acetylcholine, 
dopamine and endorphins [ 7 ]. The same is true for progesterone, which seems to 
infl uence the levels of dopamine and acetylcholine [ 146 ]. 

   The Effect of Sex Hormones on Pain Perception 

 For many years, accumulated evidence suggested a potential role of sex hormones 
in pain perception. Indeed, it is known that girls and boys have similar responses to 
nociceptive stimuli before puberty, but react differently during and after this period 
[ 185 ]. Interestingly, these differences in pain perception tend to fade with age [ 219 ], 
where we see the levels of sex hormones decrease. In addition, variations in respect 
to the pain threshold were observed during pregnancy [ 184 ]. These observations 
have thus prompted the scientifi c world to continue its research on the role of sex 
hormones in pain. 

 On the experimental side, several studies were performed to isolate a potential 
effect of hormonal variation caused by the menstrual cycle on pain perception. In 
this sense, a meta-analysis reported a moderate effect size, indicating increased tol-
erance to pain and decreased pain sensitivity during the ‘late’ follicular phase of the 
menstrual cycle, the phase where estrogens are at their highest level [ 184 ]. 
Nevertheless, it was diffi cult to compare the available studies at the time because of 
variable methodologies and stimuli that have been used. 

 Subsequently, other studies of pain perception during the various phases of the 
menstrual cycle were conducted after the publication of this meta-analysis. The 
results were moderated by a great number of studies that have not identifi ed the 
effect of the menstrual cycle on pain [ 10 ,  120 ]. Through detailed review of these 
studies, no consensus emerged regarding the effect of the variation in sex hormones 
on pain perception, which can again be partially explained by the use of different 
painful stimuli [ 93 ]. Finally, the majority of these studies were conducted in healthy 
subjects and a few studies used a tonic experimental nociceptive stimulus, known to 
be more representative of clinical pain [ 174 ]. Interestingly, there is a greater effect 
in studies that use this type of pain [ 72 ,  96 ].  

   The Endogenous Pain Control Mechanisms (EPCM) 

 In rats, it is typically easier to evoke endogenous inhibition and harder to induce 
hyperalgesia in males than in females [ 132 ]. The authors of one study proposed that 
a sexual dimorphism of descending 5-HT facilitatory/inhibitory action might play a 
role in EPCM differences between males and females [ 133 ]. EPCM also seems to 
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contribute to the differences in pain perception between men and women [ 57 ]. 
A defi cit of diffuse noxious inhibitory controls (DNIC) was found in women with 
fi bromyalgia, but not in women with low back pain, suggesting that EPCM are 
involved in some chronic widespread pain and that they are clearly more prevalent 
in women [ 107 ]. However, it is not clear if the analgesic effect of DNIC differs 
between men and women. Four studies claim that DNIC are less effective in women 
than in men [ 74 ,  75 ,  195 ,  201 ], while two studies conclude that there is equal effec-
tiveness of DNIC between the two sexes [ 16 ,  63 ]. 

 The discrepancy between these results may be partly explained by the use of dif-
ferent methods as well as various measures of DNIC effectiveness. Confounding 
factors such as age [ 53 ,  126 ] can also intervene. In a recent study, the effect of sex 
hormones on the perception of thermal experimental pain and on the effectiveness 
of DNIC was measured [ 209 ]. To ensure the reliability of the results, the authors 
measured sex hormone levels during three periods of the menstrual cycle: the men-
strual phase, between days 1 and 3 of the onset of menses (low level of progester-
one/estrogens), the ovulatory phase, between days 12 and 14 (high level of estrogens, 
low level of progesterone) and the luteal phase, between days 19 and 23 (high level 
of progesterone and moderate level of estrogens). They observed that thermal pain 
and tolerance thresholds were not signifi cantly different, but that DNIC are twice as 
effective during the ovulatory phase than during the luteal and menstrual phases. 
Similar results were obtained in another study [ 177 ]. These data could explain why 
a majority of women who suffer from chronic pain show an exacerbation of their 
symptoms during the perimenstrual period.  

   The Mechanisms of Action of Sex Hormones on Pain 

 Although the mechanisms of action responsible for the effect of sex hormones on 
pain perception are not clearly understood in humans, animal studies have allowed 
us to determine that estrogens play a predominant role in pain perception [ 8 ]. 
Estrogens may also be involved in certain pronociceptive and antinociceptive condi-
tions. For example, in regard to the peripheral primary nociceptive afferents, animal 
studies have shown that estrogens disrupt the receptive fi elds of certain nerves, such 
as the trigeminal and pudendal nerves [ 57 ] and are thus considered as a factor that 
increases the sensitivity. 

 In contrast, the presence of estrogen receptors in the dorsal horn was confi rmed, 
and this predominantly in lamina II, an area where the majority of nociceptive 
Aδ and C fi bers synapse [ 6 ]. The presence of neurons sensitive to estrogen thus sug-
gests a mechanism whereby estrogens could regulate pain sensitivity through its 
infl uence on the neurotransmitters involved in the transmission of nociceptive 
impulses [ 9 ]. Indeed, sex hormones are able to modify the production of multiple 
neurotransmitters involved in nociception in the dorsal horn, such as substance P 
(which increases the nociceptive transmission), GABA (which inhibits the nocicep-
tive transmission), dopamine, serotonin, norepinephrine and opioids (whose func-
tion is to modulate the nociceptive signal). These effects of estrogens thus also 
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affect the nociceptive transmission at the spinal level [ 50 ]. Therefore, a decrease of 
this hormone would help increase the sensitivity to pain, and an increase of estro-
gens, in contrast, may have an analgesic effect by increasing the effectiveness of 
DNIC through a larger release of neurotransmitters such as serotonin [ 141 ]. The 
opposite is also true: an estrogen therapy induces a decrease of several neurotrans-
mitters involved in pain modulation including GABA, serotonin, and norepineph-
rine [ 46 ], which is why estrogens could then have a pronociceptive role. 

 Some studies have confi rmed the infl uence of sex hormones in the nociceptive 
response in rats. They demonstrated that estrogens seem to have the effect of facili-
tating pain by hindering EPCM [ 200 ]. In contrast, testosterone (the principal male 
sex hormone) seems to have a protective role by decreasing the perception of acute 
and tonic pain, regardless of the sex of the animal [ 70 ,  71 ]. Testosterone also appears 
to play a protective role in humans, as demonstrated in rheumatoid arthritis, 
a chronic painful infl ammatory disease that affects three women for every man. 
Indeed, studies have shown low levels of testosterone (as well as a low ratio of 
androgens/estrogens) in men and women with rheumatoid arthritis, compared to 
healthy subjects [ 189 ]. In addition, administration of testosterone in men with rheu-
matoid arthritis seems to have an anti-infl ammatory effect and reduced the number 
of affected joints [ 45 ]. Another interesting fact is that we see up to 70 % improve-
ment in symptoms in pregnant women with rheumatoid arthritis [ 108 ], which is a 
time when sex hormones are found in high concentrations. 

 With regards to progesterone, its role in pain perception in humans is still 
unknown and contradictory. Indeed, progesterone may have pronociceptive proper-
ties or even analgesic effects [ 77 ]. The trend is the same in animal studies. For 
example, a study in female rats using a model of chronic pain found that progester-
one was responsible for the hypersensitivity following the ligation of the L5 affer-
ents [ 125 ], while its antinociceptive properties were demonstrated in a study using 
a model of acute pain [ 124 ]. 

 Thus, the observed differences in the perception and modulation of pain between 
men and women may lie not only in the hormonal composition, but also in its chro-
nobiology and its blood concentration, thus affecting the action of several neu-
rotransmitters involved in EPCM. 

 Although the literature has confi rmed the role of sex hormones in pain percep-
tion and modulation, it nevertheless remains that the mechanisms involved and the 
specifi c role of each of these hormones are still poorly understood. This may be due 
to the complexity of the elements considered in this case, namely the characteristics 
of the pain, the complexity of the hormone functions in relation to their blood con-
centration and the functioning of the nervous system at the basis of the neurohu-
moral exchange, as well as the complexity of the effects of sex hormones on the 
CNS [ 57 ,  125 ]. 

 A good demonstration is the debate about the pronociceptive or analgesic role of 
estrogen. A recent study demonstrate that the effect of sex hormones on the central 
nervous structures or neurotransmitters structures is complex and may have oppo-
site effects depending on the subreceptors recruited. For instance, in a study with 
KO mice for the estrogen subreceptors alpha (ERα) and beta (ERβ), the authors 
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found that the ERα was antinociceptive while, on the contrary, ERβ were pronoci-
ceptive [ 41 ]. It is then not surprising that the mere manipulation of sex hormones 
levels may lead to opposite results. 

 The role of sex hormones in pain is then real, but the mechanisms implicated are 
complex and the same hormone may produce opposite effects depending on the 
receptors implicated.   

5.4.2.2     Psychological 

 Although, according to some authors, the most tangible factors that could explain 
the differences between men and women regarding the perception of pain are the 
biological factors [ 25 ], the fact remains that psychosocial factors exert an infl uence 
on pain, which may partially explain the differences between men and women [ 187 ]. 

 Among the psychological factors, studies report the involvement of the follow-
ing elements in pain: (i) anxiety; (ii) mood (depression); (iii) emotions (frustration, 
anger); (iv) cognitive factors (beliefs, catastrophic thinking, and coping strategies). 
These factors are also recognized in the development and maintenance of painful 
conditions such as chronic low back pain [ 171 ]. In addition, psychological factors 
are partly responsible for the transition from acute stage to chronic stage of several 
painful conditions [ 68 ]. Thus, we will take a look at each of these previously 
 mentioned psychosocial factors. 

   Anxiety 

 Anxiety is an emotional state characterized by a negative affect, anticipation of a 
potential danger, and leads to a state of hypervigilance, psychological and somatic 
tension, in relation to an unpleasant feeling of fear or anxiety [ 178 ]. It has been 
shown that a high level of anxiety increases the perception of pain [ 207 ], thus con-
fi rming that the intensity of perceived pain is not simply determined by the intensity 
of the nociceptive stimulus. Increasingly more studies show that anxiety is a psy-
chological factor capable of modulating pain and contributing to the differences 
between the sexes in sensitivity to pain. In this sense, several experimental [ 53 ,  66 , 
 80 ] and clinical studies [ 52 ,  182 ] revealed that pain sensitivity was positively cor-
related with anxiety in men, but not in women. Thus, in men, the higher the level of 
anxiety, the greater the perception of pain would be. Edwards and his collaborators 
come to similar conclusions, even after controlling for the effect of depression and 
hypervigilance [ 53 ]. 

 Overall, men feel more anxiety related to pain, state anxiety, than women. 
Knowing that in general, a high level of anxiety leads to a greater perception of pain 
[ 178 ], it is diffi cult to understand why women feel more pain when they are less 
anxious than men. The main reason may be that women have a lower state anxiety 
related to pain, but a higher trait anxiety in general [ 80 ]. As state anxiety is a form 
of acute stress usually associated with analgesia for the establishment of opioid 

A. Mendrek et al.



65

inhibitory mechanisms [ 227 ], it is possible to partially explain the reason why men 
perceive less pain. In fact, the anxiety related to pain remains transient; the fact that 
it is higher in men is explained by a greater release of cortisol (hormone related to 
stress) in men than in women, as illustrated by experimental pain models [ 48 ,  236 ]. 
So, if anxiety usually facilitates pain in men, it activates descending inhibitory 
mechanisms that reduce pain perception. Moreover, a study confi rms these results 
where it is shown that, although men have more pain-related anxiety, they perceive 
less pain than women [ 66 ]. A recent study measuring spinal nociceptive activity 
(RIII) and brain activity (source localization EEG) may help better understand this 
apparent dichotomy between higher state anxiety and lower pain perception in men 
as compared to women. The study shows that statistically controlling for trait anxi-
ety eliminated the sex differences found in pain perception and related brain activ-
ity. However, the level of state anxiety was related to pain perception, but only in 
men [ 80 ]. These results underline the complexity on psychological factors in pain 
perception between men and women. The role of anxiety in pain will be further 
developed in Chap.   8     of this book.  

   Mood 

 The mood disorders, such as depression, cause changes in pain perception. No mat-
ter if it is the depression that causes pain or vice versa, there is evidence that depres-
sive symptoms, including psychological distress, are signifi cant predictive markers 
of an episode of chronic pain [ 35 ]. In addition, it is reported that the more numerous 
the depressive symptoms, the more the complaints of clinical pain increase [ 11 ]. In 
addition, chronic pain patients have more depressive episodes than healthy subjects, 
with the prevalence of depressive disorders being between 30 and 54 % in people 
with chronic pain [ 18 ]. 

 However, differences between men and women exist in this respect: faced with 
clinical pain, women report more psychological distress than men. There seems 
to be a link between depressive symptoms and increased body awareness (somatic) 
only in women [ 27 ]. Moreover several studies have reported that depression is 
positively correlated with pain only in women [ 91 ,  144 ]. The same is true for the 
relationship between depression and disability, which is positively correlated 
only in women [ 113 ]. A study reported that women with chronic pain of muscu-
loskeletal origin present a higher prevalence of depression and negative affect 
than men [ 140 ]. 

 In a study carried out in patients with chronic low back pain, Wasan and col-
leagues found that high levels of depression were associated with a signifi cant 
reduction in opioid analgesia, which could partially explain the mechanisms of 
action of depression on pain perception [ 224 ]. It is known that the link between pain 
and depression is stronger in women and that depression leads to a poorer function-
ing of opioid analgesic mechanisms. It is therefore possible that depression contrib-
utes to the fact that women perceive more pain than men. The importance of mood 
disorders in mental health and pain will be addressed in more details in Chap.   7    .  
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   Emotions 

 It is known that emotions contribute signifi cantly to the experience of pain [ 186 ]. As 
mentioned previously, the differences between men and women are more marked 
when the nociceptive stimulus generates a greater affective response (mechanical 
versus thermal stimulus) [ 183 ]. In addition, pain does not generate the same emo-
tions in men and women. Indeed, it has been observed that women experienced 
more frustration, while men showed more anxious behavior toward pain [ 182 ]. 
Anger, another negative emotion, is associated with a greater sensitivity to acute 
pain and a greater intensity of chronic pain [ 29 ]. Moreover, the literature argues that 
negative emotions increase sensitivity to pain [ 103 ,  233 ]. Indeed, we know that 
emotions capable of inducing a moderate level of cognitive alert (e.g., anger, frus-
tration) facilitate pain (pronociceptive), while emotions with a high level of cogni-
tive alert (e.g., fear) produce an antinociceptive effect. It is interesting to note that 
positive emotions inhibit pain [ 179 ]. 

 Therefore, knowing that (i) women react differently than men facing emotional 
stimulus, (ii) women react more to negative stimuli, (iii) women have more negative 
emotions related to pain, (iv) a negative stimulus facilitates (increases) the percep-
tion of pain, it is not surprising that emotions give rise to differences in pain percep-
tion between the two sexes. This may explain, at least in part, why women feel more 
pain than men. 

 The modulation of pain by emotions is mainly explained by the involvement of 
the EPCM, especially DNIC. Upon activation of DNIC, different regions of the 
nervous system involved in the physical and emotional response to pain are acti-
vated, particularly the periaqueductal gray matter, locus coeruleus, and nucleus 
raphe magnus. These structures cause a release of inhibitory neurotransmitters 
(serotonin and norepinephrine) in the spine; thereby producing the release of endog-
enous analgesics (β-endorphin and met-enkephalin) that inhibit the nociceptive 
message in the dorsal horn of the spinal cord. In addition, studies show that 
the amygdala, which plays an important role in emotional processes, can activate 
the descending circuit and thus have an antinociceptive effect [ 97 ]. However, nega-
tive emotions with a high alert level, such as fear, activate the amygdala, while nega-
tive emotions with a low cognitive level of alert, such as anger and frustration, do 
not activate the amygdala and even facilitate the pain [ 178 ]. But which mechanisms 
are involved in the ‘facilitation’ of pain? This aspect is still poorly understood, but 
this mechanism also appears to come from the amygdala, which can both inhibit or 
facilitate pain through the descending spinal and supraspinal facilitative mecha-
nisms [ 180 ].  

   Cognitive Factors 

 Cognitive factors infl uence how men and women face the pain. Among these fac-
tors, we fi nd the coping or adaptation strategies. Adaptation strategies certainly 
infl uence the way men and women express and verbalize their pain. For example, 
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women use more emotional and social strategies to manage their pain and thereby 
adapt to it [ 225 ], while men aim for more active techniques related to problem solv-
ing [ 222 ]. This difference in coping strategies can be explained by the fact that 
women perceive more pain than men and thus have developed different strategies. 

 Since several factors distinctly infl uence the response to pain between the two 
sexes, it is easier to pinpoint the differences between men and women than to 
explain in detail the responsible mechanisms. There is abundant literature on this 
subject: some authors focus on social factors [ 56 ], which we will discuss later on, 
while others emphasize the emotional response [ 182 ], coping strategies [ 161 ] or 
anxiety [ 178 ]. However, according to some authors, a good predictive tool of 
response to pain seems to be the catastrophic thinking (or dramatization) [ 204 ]. 
Catastrophic thinking, a cognitive factor that modulates the response to pain, is 
defi ned by the perception of a lack of intrinsic control, concern about the future, and 
the tendency to be overwhelmed by life. This factor has been defi ned as one of the 
most important elements linking chronic pain and negative mood [ 76 ]. 

 Catastrophic thinking can also be seen as a poor strategy for coping with pain. 
Consequently, there is often a higher level of catastrophic thinking in people who 
suffer from chronic pain. For example, it has been suggested that women with 
chronic pain have a greater dramatization behavior than men [ 105 ]. Clinically, this 
argument has been demonstrated in women with rheumatoid arthritis [ 110 ], a pre-
dominantly feminine disease, as well as in people with chronic low back pain [ 203 ]. 
Furthermore, catastrophic thinking is associated with high levels of psychological 
distress, greater consumption of opiates, more disability and functional defi cits and 
even greater perception of experimental pain, and this, in healthy subjects as well as 
subjects suffering from chronic pain [ 204 ]. A recent study carried out in 198 healthy 
participants (115 women and 83 men) supports these affi rmations: women report 
more catastrophic thoughts and more pain than men [ 54 ]. It is therefore not surpris-
ing that catastrophic thinking is one of the mechanisms involved in the difference 
between men and women in regard to the perception of pain [ 109 ]. But how cata-
strophic thinking leads to these differences? To answer this question, some authors 
propose that the high level of catastrophic thoughts observed in women is partly 
caused by a diffi culty with not focusing on pain, resulting in amplifi cation of noci-
ceptive information at the somatosensory level [ 44 ]. In addition, catastrophic think-
ing is considered to be a negative emotion, and therefore augmenting pain 
perception. 

 Certainly, psychosocial factors give rise to differences in pain perception between 
men and women and should be taken into consideration in studies to determine the 
mechanisms and treatment of chronic pain.   

5.4.2.3    Sociocultural 

 In a book chapter on psychosocial factors related to pain, Robinson and colleagues 
state that the ‘sociocognitive’ and ‘cognitive developmental’ theories of learning 
contribute greatly to the fact that at a very young age, the child acquires a sense of 

5 Sex and Gender Differences in Pain and Mental Health



68

him or herself as a boy or girl, and adopts behavior associated with this sense of 
masculinity or femininity [ 187 ]. For example, Mechanic [ 145 ] reports that young 
boys learn to express their pain less than girls, because in our society boys are sup-
posed to be able to withstand pain better than girls. This learning process is done 
through models, such as parents, by imitation and reinforcement (positive and nega-
tive). The demonstration of masculine/feminine behavior is achieved through inter-
personal and contextual factors such as expectations and self-presentation, which 
modulate masculine and feminine behavior in specifi c contexts. In general, it is said 
that masculine behavior is more defi ned and rigid than feminine behavior. This prin-
ciple has a direct impact on the response to pain. Indeed, this rigidity of masculine 
behavior ensures that men have a fi rmer conduct in their response to pain, avoid 
showing a more feminine behavior (such as the delicacy and sensitivity) and show 
more endurance when facing pain. In addition, the impact of sociocultural factors on 
masculine and feminine behaviors towards pain has been illustrated even more 
directly: a history of pain in members of a family increases the perception of pain in 
healthy subjects [ 51 ], but especially among women [ 57 ]. The mechanism responsible 
for this phenomenon is still poorly understood. However, Bruehl and Chung observed 
the presence of a defi cit in DNIC in people with a family history of chronic pain [ 28 ]. 

 Manifestations of masculine or feminine behavior towards pain are equally infl u-
enced by the context and interpersonal factors, such as the environment (laboratory 
versus clinic), age of the subjects and experimenter, as well as the type of pain (clini-
cal versus experimental). These factors interfere with the ‘real’ emotional response 
to pain and may thus vary according to sex [ 161 ]. For example, in the laboratory, 
a young man is aware that he should give the impression of being strong and mascu-
line, especially in the presence of a woman. In this way, this behavior can muddle 
the physical measurements of pain, especially when looking at its threshold. An 
example that illustrates these theories comes from a study demonstrating that men 
reported less pain when tested by a woman [ 135 ]. One study also reported that men 
with a high masculinity score show a higher pain threshold, but a pain tolerance 
similar to women and men with a lower masculinity score [ 167 ]. Despite the small 
number of studies on this subject, it seems that men and women acquire socially 
stereotyped behavior to pain, from which some of the observed sex differences arise. 

 The link between gender, masculinity, and femininity, as well as behavior 
towards pain is well established in the literature. It was reported that for a similar 
number of painful events, young girls have more emotional distress faced with pain 
than young boys, and that they manage their pain by using more support from those 
around them [ 56 ]. This then confi rms that men and women adapt differently to pain 
and that they differ in their expression of pain. 

   Expectations of Pain 

 Expectation can play a major role in pain perception and greatly modulate the effi -
cacy of endogenous pain control mechanisms [ 79 ]. It is known that expectations are 
modulated by stereotypes specifi c to each sex and thus also contribute do pain 
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differences between men and women [ 188 ]. The results of studies on this issue are 
consistent with those on the masculinity and femininity. Thus, it has been demon-
strated that a typical man would, in general, be less likely to manifest or verbalize 
his pain in comparison to a typical woman [ 188 ]. A different study showed that a 
greater willingness to verbalize pain is associated with lower pain threshold and 
tolerance [ 228 ]. However, Myers and his collaborators noted that, during very 
strong clinical pain, the tendency of men to report less pain fades, thus leading to a 
similar response between the two sexes [ 161 ]. Finally, when expectations towards 
pain are experimentally manipulated, the differences in pain perception between 
men and women tend to fade [ 188 ], thus confi rming their role in pain perception. 

 A second aspect that could cause differences between men and women concerns 
the pain scale. During experimental pain, certain points of reference in connection 
with the pain measurement scale differ between men and women. In women, the 
worst pain imaginable is often related to childbirth, whereas in men, it is related to an 
accident or an injury. However, when it comes to clinical pain, the bases are often the 
same for both sexes [ 57 ]. This social infl uence on the pain scale could also be respon-
sible for some differences between the two sexes in regard to perception of pain.  

   Cultural Factors 

 Culture is defi ned as a set of norms, beliefs and values shared by a group of people. 
It has been shown that the culture of a person permanently infl uences the perception 
of pain [ 181 ]. A study comparing pain scores between Danes and Indians following 
an injection of capsaicin concluded that the Indians are hyperalgesic; they perceived 
the pain as more intense and more prolonged than the Danes [ 72 ]. In a different 
study, during experimental pain testing between Caucasians and African-Americans, 
it was observed that black people perceived more pain and had a lower tolerance 
threshold than Caucasians for identical experimental pain [ 33 ]. These differences 
may be explained by the use of different pain coping strategies among ethnic groups 
[ 93 ]. Also, we should not forget that the pain experience is modulated by both soci-
ety and culture in which we live and through the people around us. We only have to 
think of access to health care and the philosophy of practitioners in regard to pain. 
For example, in the United States, Caucasian patients receive more opiates for pain 
than black patients, Hispanic or Asian races, even after controlling the level of pain 
felt [ 172 ]. Cultural infl uences on pain may therefore also contribute to the mecha-
nisms responsible for the differences between men and women.     

5.5     Conclusion 

 One thing is obvious: men and women differ in several processes and conditions 
and in response to treatment. It is clear that several factors identifi ed as playing a 
role in gender differences in mental health and pain are strikingly similar and 
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probably interrelated. Even more striking is the fact that the physiopathology share 
similar mechanisms. It is then not surprising that when looking at the relation 
between mental health and pain, we found that sex and gender are playing a major 
role in both isolated phenomena, but also in the relation between mental health and 
pain. 

 Interestingly, the most common psychiatric conditions in men (schizophrenia 
and autism) are those in which we have long suspected hypoalgesia. Conversely, 
anxiety and depression are more common in women and are more related to hyper-
algesia. Sex hormones appear to be closely related to pathophysiology both at the 
activational or organizational levels. 

 From a clinical point of view, it is mandatory to understand that in mental health 
conditions and pain, drug response and side effects differ depending on the sex of 
the individual. We can then issue a fi nal recommendation: it is essential to take into 
account the sex/gender of the patient to assess and properly treat mental illness and/
or painful condition.     
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6.1            Introduction 

 Studying the co-occurrence of two illnesses like depression and chronic pain repre-
sents a challenge in itself. Both conditions are prevalent in the general population 
and if they can occur separately, in many patients pain and depression are closely 
related. Several chapters in this book highlight the existing biological and clinical 
links between these two health problems. The present chapter will specifi cally focus 
on the epidemiological aspect of the co-occurrence of depression and chronic pain. 
There is actually no valid indicator allowing us to measure this co-occurrence using 
population data. Therefore, it can be quite diffi cult to answer epidemiological ques-
tions like: How can we identify individuals most likely to suffer from both pain and 
depression? In which situations do pain leads to depression or vice versa? In fact, 
very few studies have directly addressed these questions. After a literature review 
on these questions, this chapter will propose some answers using two unpublished 
Canadian epidemiological studies. The fi rst one, a secondary analysis of the Canadian 
Community Health Survey (2007) will look into the co-occurrence of chronic pain 
and depression as reported by Canadians. This study will provide the self reported 
prevalence of pain and depression separately as well as the prevalence of their co-
occurrence in the same patient. It will also describe factors associated with the co-
occurrence of a chronic pain and a depression in patients. The second one, a 
longitudinal cohort study using medical administrative data from a canadian provin-
cial health agency (Régie de l’Assurance Maladie du Québec—RAMQ) will pro-
vide the health service perspective and it will explore the temporal patterns of health 
service delivered for pain and depression when both health problem occur in 
patients.  
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6.2     Literature Review 

 The following literature review provides an overview of the current epidemiological 
knowledge on the co-occurrence of chronic pain and depression. However, the epi-
demiological picture is still not very clear, due to the heterogeneity of clinical syn-
dromes behind the diagnoses of chronic pain and depression. This heterogeneity 
makes the interpretation of published studies diffi cult, and no comprehensive epide-
miological knowledge can be drawn. After brief defi nitions for depression and 
chronic pain as separate clinical entities, the concept of co-occurrence of chronic 
pain and depression will be addressed, as well as its temporal pattern. Articles pub-
lished between 1996 and 2012 has been retrieved using PubMed and Google scholar 
with the following key words: ‘depression’ or ‘mood disorders’ or ‘mental disor-
ders’ AND ‘pain’ or ‘chronic pain’ or ‘back pain’ or ‘migraine’ or ‘arthritis’. Journal 
articles were consulted in the fi rst place and secondary references were included in 
the review. Web sites of Statistics Canada, Health Canada and the World Health 
Organization (WHO) were also consulted. 

6.2.1     Depression 

 According to the WHO, depression is a common mental disorder characterized by 
depressive mood, loss of interest or pleasure, feelings of guilt, poor self-esteem, 
disturbed sleep and appetite, loss of energy and concentration. These symptoms can 
become chronic or recurrent and disable patients in their daily life activities. 
Depression can ultimately lead to suicide, a tragic fatality associated with the loss 
of nearly 850,000 lives each year worldwide. Major depression was ranked among 
the four most disabling illnesses of the Global burden of disease, in 2004 [ 42 ]. 

 As reported in a recent review by Kessler [ 28 ], major depression is a common 
and burdensome, with a high worldwide prevalence, as confi rmed by epidemiologi-
cal surveys in different countries. The fi rst cross-national study on the prevalence of 
major depressive disorder published in 1996 revealed lifetime prevalence from 1.5 
to 19.0 % [ 60 ]. Other cross-national research found similar prevalence, varying 
from 3 to 16.9 %, with the majority in the range of 8–12 % [ 3 ]. Both studies also 
reported that prevalence were generally more important in countries with higher 
income. In Canada, the Canadian Community Health Survey (CCHS Cycle 1.2) on 
mental health and well-being in 2002, showed that almost 5 % of the Canadian 
population have declared symptoms meeting the criteria for a major depression [ 1 ].  

6.2.2     Chronic Pain 

 The International Association for the Study of Pain [ 27 ] defi ned pain as being 
chronic when it persists beyond 3 months in the absence of a tissue lesion and 
not associated with the protective function of the body as seen with acute pain. 
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Chronic pain is recognized as a disease according to the WHO [ 62 ]. Diseases asso-
ciated with chronic pain include osteoarthritis, arthritis or rheumatism, chronic low 
back pain, fi bromyalgia, migraine and irritable bowel syndrome. According to pop-
ulation studies, prevalence of diseases associated with chronic pain ranged between 
20 and 47 % [ 8 ,  24 ]. In Canada, the prevalence of chronic pain, based on public data 
in CCHS Cycle 3.1 (2006), is estimated at 40 %, predominantly in women and 
elderly patients [ 6 ]. In United States, approximately 100 million adults suffer from 
chronic pain, affecting more Americans than diabetes, heart disease and cancer 
combined [ 2 ].  

6.2.3     Co-occurrence of Chronic Pain and Depression 

 Psychological distress is common in patients with chronic pain and it will most 
likely be a depression [ 4 ]. In fact, the prevalence of chronic pain is higher in depres-
sive patients as well as depression is higher among patients with chronic pain. 
Physical symptoms are common in the presence of clinical depression [ 16 ,  58 ]. It 
is now recognized that a signifi cant epidemiological link exist between depression 
and chronic pain [ 13 ,  17 ,  20 ,  37 ,  41 ,  45 ], and that depression is the most frequent 
comorbidity in patients with chronic pain [ 32 ,  48 ]. Studies on the prevalence show 
that between 18 and 56 % of patients with chronic pain were also suffering from 
depression, and that major depression would occurs in as much as between 9 and 
20 % of patients [ 4 ,  36 ]. A survey conducted in fi ve European countries on 20,000 
subjects has reported that 16.5 % of the total population showed at least one depres-
sive symptom, that 4 % of subjects met all the criteria for a diagnosis of major 
depression, and that in the total population 17 % suffered chronic pain. Among 
subjects who had at least one depressive symptom, the occurrence of chronic pain 
was 28 %, while among those who had a diagnosis of major depression, the occur-
rence of chronic pain reached 43 % [ 39 ]. A strong association between pain and 
depression has also been observed in a Canadian study using the CCHS Cycle 1.1, 
in 2001 [ 38 ]. Another European study found that 50 % of the population with major 
depressive episodes also complained of pain [ 15 ]. 

 Many studies show a higher rate of co-occurrence among women [ 35 ,  37 ,  54 ]. The 
prevalence of depression among women is almost twice as high, mainly for those 
who suffer from fi bromyalgia [ 37 ]. Other studies show that patients with depression 
and chronic pain are more prevalent in older patients, part-time employees or in 
patients with low income or lower education status when compared to depressive 
patients without chronic pain [ 5 ,  36 ]. Back pain, migraine and arthritis are chronic 
pain conditions most often associated to a poor general health status, to absenteeism 
at work, to economic consequences as well as to psychiatric  comorbidity [ 13 ,  31 ]. 

 It is estimated that people with chronic pain are three times more likely to 
develop psychiatric symptoms (mainly anxiety and depression), and that depressive 
people are three times more at risk of developing chronic pain [ 26 ]. The complex 
nature of this relationship is rather unknown while pain and depression seem to be 
linked at neurobiological, psychological and behavioral levels [ 18 ,  19 ]. Pain and 
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depression share common biological pathways and neurotransmitters [ 4 ]. Finally, 
several concepts have also been developed to explain the pain-depression relation-
ship, as covered by Chap.   7    .  

6.2.4     Patterns of the Co-occurrence of Chronic 
Pain and Depression 

 Links between chronic pain and depression raise many questions among researchers 
such as “is depression an antecedent or a consequence of chronic pain?”. Several 
assumptions on the pattern of co-occurrence of pain and depression have been put 
forward and Fishbain, in his literature review published in 1997, had identifi ed three 
main hypotheses: (i) depression as an antecedent of pain; (ii) depression as a conse-
quence of pain; and (iii) the scar hypothesis where previous episodes of depression 
predispose patients experiencing pain to depression [ 20 ]. Despite many studies, no 
clear conclusion has yet emerged as to the chronological pattern of the co- occurrence 
of chronic pain and depression. The three hypotheses are probably true and may 
happen in real life of different patients experiencing different health problems. 

 The consequence or the scar hypotheses are somewhat supported by the literature 
[ 20 ,  40 ]. Among studies supporting these hypotheses, a Finnish study, published in 
2011, showed that patients with chronic pain have a psychiatric comorbidity in more 
than 50 % of the time with depression and anxiety among the highest rates [ 29 ]. In 
these patients, the majority of problems related to anxiety presented itself after the 
onset of chronic pain (77 %), while only 37 % cases of depression occurred before pain. 

 However, the antecedent hypothesis is also supported by several studies, includ-
ing a Canadian longitudinal epidemiological study published in 2005, which revealed 
that chronic low back pain in depressive individuals were almost three times higher 
than in non-depressive people, suggesting that major depression increases the risk of 
developing a chronic low back pain [ 14 ]. Several other studies goes in the same 
direction, including one using U.S. data which concluded that depressive disorders 
appear to be a risk factor for the incidence of chronic low back pain [ 31 ].  

6.2.5     Impact of the Co-occurrence Chronic Pain: Depression 

 Consequences related to chronic pain are more serious in people with both chronic 
pain and depression than in people with chronic pain only, and depression contrib-
utes signifi cantly to disabilities in people suffering from these two conditions simul-
taneously [ 12 ,  50 ,  55 ,  56 ]. Similarly, the severity of psychological distress in 
depressive people with chronic pain is more pronounced than in depressive persons 
without pain [ 5 ]. Depression and its consequences are heavier when pain is more 
severe, when it leads to a functional deterioration or when it is refractory to treat-
ment. A decrease in quality of life and productivity at work, and a signifi cant 
increase in the use of health services is also observe even in the absence of severe 
disease [ 26 ,  33 ]. When chronic pain and major depression occur in the same patient, 
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the economic burden for patients, employers, health services and society in general 
will increase considerably. Moreover, depressive patients with chronic pain are less 
susceptible to consult a specialist in mental health than depressive patients without 
pain (about 20 % less) but are associated with more intensive use of the medical 
services [ 5 ]. In addition, patients with both chronic pain and depression do not usu-
ally receive appropriate treatments for their condition [ 5 ,  23 ].  

6.2.6     Challenges in Investigating the Co-occurrence 
Chronic Pain: Depression 

 Pain treatments are not fully effective for all chronic pain conditions [ 53 ]. Depression 
is particularly common among patients evaluated by the primary health care ser-
vices for chronic pain and may represent up to 58 % of this clientele [ 7 ,  10 ]. Physical 
symptoms are often the fi rst reason for seeking medical care in 69 % of patients with 
a diagnosis of major depression [ 40 ,  47 ]. Somatization is another factor explaining 
the failure of detection of psychological problems associated with pain, more often 
in non-Western cultures [ 47 ]. Yet, the effectiveness of the treatment of pain can be 
impeded if the psychological distress associated with chronic pain is not taken into 
account [ 9 ,  33 ,  47 ]. Moreover, somatization often prevents the detection of depres-
sion, leading to an obliteration of the psychosocial context of patients [ 4 ,  5 ]. 

 Depression complicates the evaluation of pain by intensifying the patient’s per-
ception of pain and disabling the patient [ 7 ,  21 ]. Some studies have demonstrated 
that nearly 30 % of the disability associated with low back pain is related to the level 
of psychological distress [ 25 ,  43 ]. Chronic pain and depression are also clearly 
associated with an increased risk of substance and alcohol abuse [ 4 ,  11 ,  46 ]. Other 
studies reveal a high prevalence of suicidal behavior in patients with chronic pain 
[ 20 ,  22 ,  44 ,  49 ]. Some studies have evaluated that the risk of death by suicide may 
double in patients with chronic pain [ 49 ,  51 ,  52 ]. A Canadian epidemiological study 
demonstrated that among individuals with mental disorders, the presence of chronic 
pain, more specifi cally migraine and backache, signifi cantly increases the frequency 
of suicidal thoughts and suicide attempts [ 44 ]. 

 For all these reasons, the evaluation and treatment of patients with chronic pain and 
depression is important but represents a major challenge for the practitioner. More spe-
cifi cally, considerations for substance abuse and adverse drugs interaction with alcohol 
and risk of self-destruction [ 30 ,  34 ] should be carefully addressed in these patients.   

6.3     Results from the Canadian Communities 
Health Survey (CCHS) 

 The Canadian Community Health Survey (CCHS) studies health status, health ser-
vices utilization as well as determinants of health in the general Canadian population. 
CCHS Cycle 4.1 sampled over 71,000 Canadian households in 2007, with a response 
rate of 91.7 % at the individual level. The survey estimates that 37 % of Canadians 
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reported a diagnosis of chronic pain health related problem (migraine, osteoarthritis-
arthritis, or back pain) and 7 % of depression. If these two conditions were indepen-
dent, a  co-occurrence of 2.6 % (37 × 7 %) was to be expected in the general population. 
However, 4.4 % of Canadians declares having both health problems (Fig.  6.1 ), sug-
gesting that these two conditions are interrelated (depression and at least one chronic 
pain among migraine, osteoarthritis-arthritis, or back pain). The fi gure  6.1  also reveals 
that almost two third of depressive patients have chronic pain, and one out of eight 
patients with chronic pain is also depressed. Looking to specifi c chronic pain health 
problems, the prevalence of co-occurrence of depression and chronic pain was respec-
tively 1.8 % for migraine, 2.1 % for osteoarthritis-arthritis and 2.8 % for back pain.

   Figure  6.2  describes the prevalence of co-occurrence of depression and chronic 
pain overall and stratifi ed by each specifi c chronic pain according to age and gender. 
The distribution varies according to the pain related health problem but women are 
systematically more affected than men. The prevalence increases with age for osteo-
arthritis into the sixties for both sexes, followed by a plateau in older men and a 
substantial decrease in older women. The same distribution over age group is 
observed with back pain but with a decrease observed for both older men and older 
women. For all pain related health problems the prevalence of co-occurrence of 
depression is much higher in women and between 40 and 65 years old except for 
migraine where the prevalence is higher in younger women.

6.3.1       Factors Associated with Depression 
in Chronic Pain Patients 

 Table  6.1  presents estimations of the proportion of patients with depression among 
chronic pain patients by patient’s characteristics as well as results from multiple 

32.7 %

4.4 %

2.6 %
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Chronic pain
37.1 %

Without chronic pain
and depression
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  Fig. 6.1    Distribution of the prevalence of chronic pain and depression (CCHS 4.1)       
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  Fig. 6.2    Prevalence’s age-sex distribution for the co-occurrence of depression and ( a ) migraine, 
( b ) osteoarthritis-arthritis, ( c ) back pain and ( d ) chronic pain (migraine, osteoarthritis-arthritis and 
back pain) (CCHS 4.1)         
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logistic regression analysis. These results show an increased risk of depression asso-
ciated with gender (women vs men: OR = 1.55), low income (OR = 2.06), daily smok-
ing (OR = 1.81), underweight (OR = 1.67) or obesity (OR = 1.72). Other factors appear 
to be rather protective such as being older (OR = 0.48) and being Asian (OR = 0.56).

   Gender specifi c regression tree analyses identify different profi les of risk for 
depression (Fig.  6.3 ) in patients with chronic pain, taking into account interactions 
between variables. For women, the level of risk according to specifi c profi les varies 
by a factor near eight and smoking is the most important variable associated with 
depression. Women the most at risk (with 37.4 % of co-occurrence with 

 

6 Chronic Pain and Depression: A Complex Epidemiological Picture



88

depression), smoke, are middle aged (≤66 years) with low income (<30,000$) com-
pared to those the least at risk (5 %) who are over 80 years old and non smoking. As 
for men with chronic pain, the level of risk varies by a factor of fi ve and low income 
represents the most signifi cant variable. In fact, in married men earning more than 
30,000$ and drinking alcohol once a month or more, the risk of suffering from 
depression is only 5.4 % when compared to the less fortunate (<30,000$), middle 
aged (≤63 years) and smoking men (26.7 %).
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    Table 6.1    Risk of depression in patients with chronic pain and risk of chronic pain in patients with 
depression (CCHS 4.1)   

 Patients with chronic pain  Patients with depression 

 % depression  OR a   % chronic pain  OR a  

  Total   11.8  –  62.5  – 
  Gender  
 Male  9.1  –  57.0  – 
 Female  13.7  1.55  65.6  1.40 
  Age  
 18–29  12.8  –  49.4  – 
 30–64  13.2  1.21  64.2  1.59 
 ≥65  7.4  0.48  71.4  2.01 
  Marital status  
 Married or living in common-law  9.6  –  64.0  – 
 Single, never married  16.3  1.43  53.5  0.72 
 Widowed, separated, divorced  15.4  1.37  70.9  1.03 
  Race  
 White  11.7  –  62.0  – 
 Black  13.1  0.79  75.6  1.81 
 Asian  7.7  0.56  62.5  1.09 
 Autochthon  20.4  1.38  68.9  1.26 
  Education  
 Post-secondary graduation  10.9  –  60.0  – 
 Secondary school graduation  13.0  1.05  60.4  0.98 
 Less than secondary  13.0  1.00  71.8  1.44 
  Annual income  
 ≥60,000$  8.8  –  56.4  – 
 30,000–59,999$  12.1  1.34  61.2  1.13 
 <30,000$  19.2  2.06  70.1  1.52 
  Physical activity  
 Regular  10.5  –  61.2  – 
 Occasionally  11.4  1.05  59.0  0.89 
 Infrequent  14.8  1.27  69.2  1.10 
  Tobacco smoking  
 Not at all  9.7  –  61.2  – 
 Occasionally  12.4  1.19  59.0  0.94 
 Daily  19.4  1.81  69.2  1.35 
  Alcohol consumption  
 Not in the last year  14.8  –  67.8  – 
 <once a month  14.2  0.85  68.1  1.03 
 ≥once a month  9.9  0.70  57.8  0.81 
  Region of residency  
 Urban  12.1  –  62.1  – 
 Rural  10.4  0.82  64.7  1.06 
  BMI  
 <18.5  19.1  1.67  67.4  1.39 
 18.5–24.9  10.2  –  59.1  – 
 25–29.9  10.5  1.18  63.1  1.17 

(continued)
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Table 6.1 (continued)

 Patients with chronic pain  Patients with depression 

 % depression  OR a   % chronic pain  OR a  

 30–39.9  14.6  1.52  68.2  1.40 
 ≥40  20.0  1.72  70.2  1.46 

   a Results from multiple regression analyses. Since the variance estimates were calculated on 
weighted observations (each respondent was weighted by the number of Canadians he represents), 
these variances are almost meaningless. As a result, 95 % confi dence intervals and p-values are not 
presented.  BMI  body mass index,  OR  odd ratio  
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  Fig. 6.3    Regression trees for the occurrence of depression in ( a ) women and ( b ) men with chronic 
pain (CCHS 4.1)       
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6.3.2        Factors Associated with Chronic Pain 
in Patients with Depression 

 Now, when looking in patients with depression, results from multiple logistic 
regression analysis (Table  6.1 ) show an increased risk of co-occurrence of chronic 
pain in women (OR = 1.40), older age (OR = 2.01), low income (OR = 1.52), being 
black (OR = 1.81), underweight (OR = 1.39) or obesity (OR = 1.46), and daily smok-
ing (OR = 1.35). 

 Gender specifi c regression tree analyses identify different profi les of risk for 
chronic pain (Fig.  6.4 ) in patients with depression. Among women and men, age is 
the most important factor as those over 44 years old presented a high risk of chronic 
pain of 73.7 and 63.2 % respectively. Depressive women aged 45 years or older, 
with a low education level and not drinking alcohol once a month or more are at 
very high risk (83.9 %) of suffering also of chronic pain. Non smoking depressive 
women under 45 years with a BMI <30 are signifi cantly less at risk, although the 
rate is still high at 48.5 %. When looking at depressive men, young men under 
26 years old are less at risk (42.1 %) of suffering also of chronic pain, while the 
highest risk that more than doubles the lowest risk with 88.9 % of co-occurrence 
with chronic pain is seen among non Caucasian/non Asian men over 44 years old 
with an income over 30,000$.

6.4         Secondary Analysis of Medico-Administrative 
Data from Québec 

 Temporal dynamics cannot be explored using the cross-sectional surveys data 
from CCHS. A ten-year nested longitudinal cohort study was design to explore 
the temporal pattern between chronic pain and depression. The cohort uses an 
original study on primary prevention of cardiovascular diseases (CVD). The orig-
inal cohort includes more than one million Quebecers, aged 30 years and over 
(n = 1,054,716) with at least one CVD risk factor (hypertension, diabetes, dyslip-
idemia). Temporal relationships between chronic pain and depression (Fig.  6.5 ) 
have been investigated in the following way. A sub-cohort of patients without 
neither an antecedent of chronic pain (migraine, osteoarthritis /arthritis or back 
pain) nor an antecedent of depression in the last 5 years was formed (n = 326,464). 
From this fi rst sub-cohort, patients who have consulted for both depression AND 
a chronic pain condition (migraine, osteoarthritis / arthritis or back pain) between 
2005 and 2009 but not at the same day were selected (n = 10,322) to investigate 
the temporal pattern of the onset of depression and chronic pain (Fig.  6.5 ). 
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Nearly 60 % of chronic pain diagnosis precedes depression diagnosis, regardless 
of sex, suggesting that, in these patients depression could be a consequence of 
chronic pain. Patients who experience chronic pain before depression were 
slightly but statistically older than those experiencing depression before chronic 
pain (Fig.  6.5 ).

   To further explore the temporal pattern, two other sub-cohorts (Fig.  6.6 ) were 
constituted: The fi rst included patients without chronic pain between January 2000 
and December 2004 (n = 360,815) and divided into two groups according to whether 
patients had a depression or not (independent variable) in 2004. The 5 years cumu-
lative incidence of chronic pain was 51.3 % of patients suffering from depression as 
compared to 45.4 % in non-depressive patients (OR = 1.25 adjusted for age, sex and 
comorbidities) (Fig.  6.6 ).
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  Fig. 6.4    Regression trees for the occurrence of chronic pain in ( a ) women and ( b ) men with 
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   The same estimate was calculated for patients without antecedent of depression 
between 2000 and 2004 (n = 909,877) and depression occurred in 9.0 % of patients 
with chronic pain as compared to 6.7 % of patients without chronic pain (OR = 1.37 
adjusted for age, sex and comorbidities) (Fig.  6.6 ).  
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  Fig. 6.5    Time sequence of the co-occurrence of chronic pain and depression       
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6.5     Conclusion 

 Depression and chronic pain affect respectively 7 and 37 % of the Canadian popula-
tion. Their co-occurrence affects nearly one person in twenty and results presented 
in this chapter are strongly suggesting that these two diseases are not independent, 
as reported in fundamental and clinical studies. This co-occurrence is not uniformly 
distributed in the population and varies widely according to age and sex, as well as 
to the disease involving chronic pain. Women are generally more affected than men, 
but the sex difference narrows after 65 years. There are many factors infl uencing the 
prevalence, interacting together to create many specifi c risk profi les. These profi les 
can be used to identify populations at greater risks of co-occurrence. 

 Our results also show that a diagnosis of a condition associated with chronic pain 
will precede the onset of depression in almost 60 % of patients suggesting that 
depression could often be a possible consequence of chronic pain. It is necessary to 
conduct further studies to better understand how these different clinical problems 
such as depression, migraine, osteoarthritis, arthritis and back pain interact with 
each other and thus, be able to better identify populations at risk clinically, and 
adapt clinical practices accordingly. Research on the co-occurrence of chronic pain 
and depression needs to be more comprehensive using mixed method designs 
including both qualitative and quantitative approaches. It is also important to inte-
grate results from fundamental research, animal, clinical and epidemiological stud-
ies to refi ne the understanding co-occurrence of chronic pain and depression, that 
have important implications for patients and for the society.     

Sub-cohort 1

Sub-cohort 2

1 Jan 2000 
(n = 1,054,716)

1 Jan 2000 
(n = 1,054,716)

Chronic pain?

Chronic pain?

Independent variable

Independent variable

Dependent variable

Depression in 2004
(n = 12,639)

∅ Depression in 2004
(n = 348,176)

∅ Depression in 2004
(n = 649,628)

Chronic pain in 2004
(n = 260,249)

∅ Depression

∅ Chronic pain

5-years follow-up

5-years follow-up

5-years follow-up

5-years follow-up

n = 6,479
51.3 %

(50.4-52.1)

n = 158,067
45.4 %

(45.2-45.6)

n = 23,413
(9.0 %)
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(6.7 %)

1 Jan 2010

1 Jan 2005
(n = 360,815)

1 Jan 2005
(n = 909,877)

1 Jan 2005

1 Jan 20101 Jan 2005

1 Jan 20101 Jan 2005

1 Jan 20101 Jan 2005

Adjusted
OR = 1.25 (1.20-1.29)

p< .0001

Adjusted
OR = l .37 (l.35-1.40)

p< .0001

Depression ?

Depression ?

Dependent variable

5-years historic
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  Fig. 6.6    Incidence of chronic pain in patients with depression ( sub-cohort 1 ) and incidence of 
depression in patients with chronic pain ( sub-cohort 2 )       
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7.1            Pain: A Symptom of Depression Fallen into Oblivion? 

 For ages pain complaints of patients suffering from depression belong to the 
everyday challenges of general practitioner. Typical diagnostic designations 
comprised ‘ dépression larvée ’ or ‘masked depression’ in the past. In some cases, 
depressive symptoms are masked by pain symptoms and therefore ignored by the 
physicians. Up to half of the patients suffering from acute depression are not 
diagnosed as such, possibly because they present with bodily or pain symptoms, 
respectively, rather than with symptoms classically known for depression. Pain 
ranks second, only yielding to insomnia, among the somatic and vegetative 
symptoms of depression and occurs in over 50 % of the patients with 
depression. 

 Thus, one might wonder why pain carries little weight in the diagnosis of depres-
sion. In recent years, pain and somatic symptoms has been considered more and 
more in psychiatry and psychosomatics as concomitant of depression, and has now 
become the status of a common comorbidity. 

 While there is good evidence for symptoms of depression in patients with chronic 
pain according to numerous studies, comparably little is known about the other 
‘relation’: the role of pain in depressive disorders. To compensate for this neglect, 
the focus of this book chapter is laid on pain in depression. This approach appears 
especially worthwhile in light of the high number of affected patients and their poor 
prognosis compared to patients with depression but without pain.  
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7.2     Epidemiological Aspects 

 About 5–13% of the general population suffers eventually from a depressive disor-
der; a third hereof can be classifi ed as chronic. The mean prevalence, according to 
14 studies on pain symptoms in patients with depression, amounts to 65 % (range 
15–100%; see [ 1 ]), in which musculoskeletal pain and headaches are most com-
mon. A review of 70 studies on outpatients showed a positive association between 
painful physical symptoms and depression [ 12 ]; some studies reported the onset of 
pain prior to that of depression and others found the reverse temporal relation. 
According to Magni et al. [ 34 ], patients suffering from chronic pain have a 2.85- 
fold risk of developing depression, whereas patients with depression have a 2.14- 
fold risk of developing pain disorders. Altogether, depression seems to predict the 
development of pain better than other predictors, though this relationship was found 
to be only moderate and potentially nonlinear. 

 A large cross-sectional study on 19,000 members of the general population [ 39 ] 
showed 43.4 % of patients with depressive disorder presenting with at least one pain-
ful physical symptom, the intensity of which was four times higher than in patients 
without depressive disorders. An increase in the number of depressive symptoms also 
increased the probability of patients suffering from pain symptoms. Interestingly, 
patients with depression are also suffering frequently from multilocular pain (see [ 1 ]). 

 In contrast, the prevalence of depressive disorders in patients suffering from 
chronic pain is about 40–50%; differences in epidemiologic methodology, however, 
lead to a great variability, with reports ranging from 1.5–100% (see [ 1 ]).  

7.3     Pain Complaints on the Basis of Depression 

 Apart from typical symptoms like depressed mood, anhedonia and loss of interest, 
psychomotor retardation, concentration defi cits, insomnia, loss of appetite or libido, 
low self-esteem and negative cognitions, depressive patients often suffer from pain, 
unpleasant body and pressure sensations in the head, stomach or abdomen, chest 
and other areas of the body [ 39 ]. Thereby, symptom clusters differ among various 
depression forms. Whereas young adult patients often appear strongly emotionally 
distressed, but do not complain of somatic symptoms, older patients with a masked 
depression and somatoform tendencies present nearly exclusively with somatic 
symptoms, which are experienced by the patients as primary cause for consulting a 
physician. The pain complaints lead to a high level of suffering and can become a 
matter of major subjective concern, consuming much of the cognitive resources. 
Depressive symptoms can often be experienced as less intense compared to the pain 
complaints, which in turn can lead the attended physician to misinterpret the nature 
of psychopathology. Other depressive symptoms like insomnia, lack of concentra-
tion or anhedonia are erroneously seen as directly resulting from pain, whereas their 
association with depression is ignored. Furthermore, subjects with major depressive 
disorder and comorbid painful physical symptoms are not only more likely to have 
atypical or melancholic features of depression, but also to show a greater overall 
number of other comorbid mental disorders.  
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7.4     Theoretical Concepts of the Connection Between 
Pain and Depression 

 There has been different models set up to explain the potential relationships between 
these two entities, pain and depression.

    1.    A depressive disorder represents a vulnerability factor and predisposition for 
pain as well as for its chronifi cation. It is well known that many patients with 
recurrent episodes of depression for years tend to develop chronic pain. The 
higher risk for developing pain may be due to depression itself or due to a genetic 
disposition for both depression and pain. Accordingly, family studies have 
repeatedly shown an increased comorbidity of both conditions.   

   2.    Chronic pain may represent a form of a specifi c type of depression (‘masked 
depression’). According to the current knowledge, this appears to hold true only 
for a small subgroup of patients.   

   3.    Enduring somatic complaints may represent the cause for a depression, either 
due to a direct emotional reaction or via a change of behavioral patterns resulting 
in less positive reinforcement.   

   4.    Environmental (e.g., stress) factors may underlie both depression and pain and 
are able to increase the risk of the co-occurrence of pain and depression.   

   5.    Depressed mood and pain may refl ect two sides of the same coin, based on 
shared pathophysiology (see below).   

   6.    More complex models comprise a dynamic component: An interactive relation-
ship between pain complaints and depressive disorders has been assumed, in 
which disequilibrium in one functional system (as it is the case in chronic pain) 
tends to cause nonlinear changes in other functional systems (e.g., emotion regu-
lation, stress coping or psychosocial relations) [ 44 ]. Thus, even small distur-
bances of the affective system may result in severe pain symptoms and vice versa. 
Alternatively, both depression and pain can be modeled as an accumulation of 
allostatic load, which is responsible for greater vulnerability and in turn for an 
increased likelihood of the common manifestation of depression and pain [ 41 ].   

   7.    Finally, cultural infl uences may lead to the predominant manifestation of pain 
symptoms in depression, if pain as a seemingly bodily symptom is more accepted 
within the respective population.      

7.5     Recovery Rates of Depression and Pain 

 Some observations have shown different short- and long-term courses of affective 
and pain symptoms during treatment. The improvement of mood in the course of an 
electroconvulsive treatment or a 3-week cognitive-behavioral therapy was not 
accompanied by a similar amelioration of pain [ 14 ,  27 ]. However, in an 8-week 
placebo-controlled trial on the effi cacy of pregabalin in posttraumatic peripheral 
neuropathic pain a linear relationship of the changes in pain severity with the 
changes in daily function, anxiety, depression, and sleep was found [ 50 ]. In a 
12-month longitudinal analysis change in pain was a strong predictor of subsequent 
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depression severity, and vice versa. Thus, pain and depression seem to have strong 
and similar effects on one another when assessed over 1 year [ 26 ].  

7.6     Neurotransmitter Systems 

 There are several pathophysiological associations between depression and pain. On 
a neurochemical level both entities present as dysregulation of various neurotrans-
mitters, especially concerning the noradrenergic and serotonergic system. In depres-
sion both neurotransmitters are supposed to play a central role in the dorsal raphe 
nucleus (serotonin neurons) and locus coeruleus (noradrenergic neurons) projec-
tions to the cerebral cortex and limbic system. It is assumed that depression is asso-
ciated with a down-regulation of postsynaptic 5-HT1A receptors [ 33 ]. In case of 
pain, serotonin and noradrenaline are essential in the descending inhibitory path-
ways from the brain stem to the dorsal horn neurons in the spinal cord (see below). 

 We examined the relationship between pain sensitivity and serotonergic function 
(measured by the neuroendocrine responsiveness to the serotoninergic agent clo-
mipramine) in 19 patients with major depression. As a result, in patients character-
ized by a reduced cortisol response to clomipramine, suggestive of reduced 
serotoninergic neurotransmission, a decreased pain sensitivity was demonstrated 
compared to the patient group with a high neuroendocrine responsiveness [ 28 ]. 
Sleep deprivation therapy, which is well documented in its pro-serotonergic proper-
ties leading to short-term improvement of mood, was found to reverse pain sensitiv-
ity towards an overnight decrease of thermal pain threshold [ 27 ]. In addition, 
patients in the sleep deprivation group exhibited after therapy decreased basal cor-
tisol levels and increased cortisol response to clomipramine compared to patients 
without sleep deprivation, which is suggestive of a normalization of serotonergic 
neurotransmission. These fi ndings point to an involvement of serotonergic dysfunc-
tion underlying altered pain perception in depression.  

7.7     The Role of Endocrine, Immune 
and Neurotrophic Factors 

 Monoaminergic neurons of the reticular formation are connected to the hypothalamic-
pituitary- adrenal axis (HPA axis) through their abundance of glucocorticoid recep-
tors. Prolonged stress might disrupt the glucocorticoid feedback loop, resulting in 
higher glucocorticoid levels, which fail in turn to deactivate the HPA axis. In conse-
quence during chronic stress or depression, constantly high levels of glucocorti-
coids in the blood plasma and the resulting depletion of serotonin and noradrenaline 
might lead to a functional reduction of the descending pain inhibition. Thus, endo-
crine and neuronal mechanisms of the stress response (through the HPA-axis or the 
locus coeruleus) may interactively infl uence the intensity of pain perception. 

S. Gebhardt and S. Lautenbacher



103

 Acute pain leads in turn to an immediate reaction of corticotrophin-releasing- 
hormone (CRH), proopiomelanocortin (POMC), endorphins and corticotrophin 
(ACTH), with ACTH activating the adrenal cortex to release cortisol. Corticoids act 
on the immune system and the endogenous opioid system. Opioids further modulate 
the release of cortisol [ 38 ]. If the output of cortisol is prolonged—as in major 
depression—it may damage in addition muscle, bone and neural tissue and produce 
the somatic basis for chronic pain. As well, sustained elevated corticoid levels may 
damage hippocampal neurons, particularly CA3 pyramidal neurons and may reduce 
hippocampal neurogenesis [ 11 ,  36 ]; changes in the function of the hippocampal 
complex may contribute to persistent pain states [ 49 ]. 

 As well, enhanced cytokines as interleukine-6 (Il-6), C-reactive protein (CRP), 
tumor necrosis factor alpha (TNF-alpha), have been reported in both patients with 
depression and in patients with pain. Cytokines also activate CRH, which increases 
serum glucocorticoid levels, contributing to the conditions just described. 

 Further pathophysiological relations between pain and depression concern the 
down-regulation of neurotrophic factors. The most important is the brain-derived 
neurotrophic factor (BDNF), which is involved in neuroplasticity and neurogenesis, 
especially in the hippocampus. Another relevant neurotrophic factor is neurokinin-1 
(NK-1). The neurokinin-1 receptors, mediating the action of substance P, have been 
found to be active in the limbic system, the raphe nuclei and the locus coeruleus. 
Neurokinin-1 receptor antagonists have been linked with potential antidepressant 
and analgesic effects, involving serotonergic, noradrenergic and hippocampal neu-
rons. Thus, nociceptive impulses are relayed to areas of the brain, which are also 
involved in the formation and processing of emotions such as stress, anxiety or sad-
ness as well as the appraisal thereof.  

7.8     Neuroanatomy 

 Anatomical regions involved in affect regulation play also an important role in the 
pain system (anterior cingulate cortex, amygdala, hippocampus and thalamus) and 
are connected via multiple pathways to more specifi c pain-related structures (peri-
aqueductal gray matter, rostral-ventromedial medulla) (see [ 41 ]). In particular, there 
is increasing evidence for the perspective of the amygdala as an important center for 
pain and its emotional component. The latero-capsular division of the central 
nucleus of the amygdala is hypothesized to integrate nociceptive information with 
polymodal information about the internal and external bodily environment. Further 
regions involved in both pain and emotional processing are the cerebellum, the insu-
lar cortex, the nucleus accumbens and the somatosensory cortex [ 9 ]. 

 Additionally, areas of the brain involved in regulation of emotion and behavior 
are also highly abundant in opioid receptors, like the hypothalamus or the 
amygdala. 

 Furthermore, the central nervous pain mechanisms comprise cognitive 
( dorsolateral prefrontal cortex) and autonomic/endocrine components of processing 
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(e.g., hypothalamus and pituitary gland) of pain perception, which both are also of 
high relevance for the etiology of affective disorders.  

7.9     The Importance of the Descending 
Pain-Inhibiting System 

 A reduction of sensitivity to pain has been found in patients with depressive disor-
ders. This has been explained by pain-specifi c perceptual defi cits rather than by 
affective indifference to aversive stimuli [ 16 ]. Especially the thresholds for thermal 
pain are higher in depressive patients (even more so apparently in female patients), 
albeit the thresholds for non-painful sensations like warmth, cold and vibration are 
only slightly affected, whereas those for ischemic pain are even reduced [ 5 ]. 

 It is hypothesized that a diminished processing of nociceptive stimuli at spinal 
and subcortical stages can be made responsible for both this thermal hypoalgesia 
(decrease in pain sensitivity in superfi cial tissue) as well as an insuffi cient activation 
of descending pain-inhibiting pathways leading to an increase in pain sensitivity for 
deep tissue stimulation (ischemia) and in clinical pain problems [ 3 ]. In a recent 
study Klauenberg et al. [ 24 ] demonstrated decreased cold pain thresholds and an 
enhanced wind-up ratio in the quantitative sensory testing (QST) paradigm in 
depressive patients, indicating an increased central hyperexcitability, e.g. by defi -
cient serotonergic inhibitory functions. 

 Major components of the descending pain-inhibitory system are the serotonergic 
raphe nuclei, the noradrenergic locus coeruleus, the rostral-ventromedial medulla 
and the limbic system, which exhibit, like the periaqueductal gray, a high density of 
opioid receptors and is therefore involved in regulation and control of affectivity. 
The activation of the descending pain-inhibiting pathways leads to a release of the 
neurotransmitters noradrenaline and serotonin from neurons within the reticular 
formation. This inhibits neurons in the substantia gelatinosa and spongiosa of the 
dorsal horn (rexed laminae I and II), whereby the somatic perceptions are sup-
pressed. Thus, the neurons of the fi rst and second laminae of the dorsal horn func-
tion work as a gate mechanism, depending on activating infl uences 
(gate-control- theory), which stem from non-nociceptive peripheral afferents, the 
descending pain-inhibiting system as well as from the endogenous opioid system.  

7.10     Psychological Aspects 

 Both depression and chronic pain are considered as biopsychosocial phenomena, 
which are characterized by a dynamic interaction of biological, psychological and 
social factors. At least at later stages, it is functionally no longer of importance 
whether these factors are predispositions or consequences of the syndromes. Patients 
of both entities often show defi cits regarding their coping strategies, recreational 
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possibilities and social competencies. Patients with depression and pain show more 
somatic anxiety, more muscular tension, more inhibition of aggression, but no sig-
nifi cant differences in guilt compared to patients with depression without pain. 
Affective and bodily distress, especially depressive mood, predisposes individuals 
to increase attention to and more negative emotions about pain. 

 Negative anticipations like in depression cause a more severe experience of pain, 
which are associated with an elevated activity of the anterior cingulated gyrus [ 42 ]. 
Somatic attribution (the tendency of attributing bodily discomfort to somatic 
causes), contrarily to psychological attribution, has an unfavorable infl uence on the 
quality of life as well as the prognosis of depression. Interestingly, pain-related 
beliefs and cognitions seem to have more infl uence on the development and main-
tenance of disability and distress than pain intensity. 

 While psychosocial factors are surely not solely responsible for chronic pain 
they do play an important role in its development and exacerbation. Various psycho-
social factors (like confl icts in interpersonal relations or loss of employment) and 
especially proneness to depression or anxiety symptoms infl uence and aggravate the 
development and intensity of pain as well as the dysfunctionality and impairment 
caused by it. Patients with depression suffer from dysfunctional cognitions such as 
catastrophizing, learned helplessness, low self-esteem, pessimistic expectations for 
the future or excessive self-demand, which are factors promoting the transformation 
of acute pain into its chronic form (see [ 41 ]). Patients with depression are known to 
be biased in retrieval towards more negative experiences, which favors the expecta-
tion of poor outcomes in painful conditions. Furthermore, pain is perceived more 
intense when it is judged as threatening and harming, which patients with depres-
sion often do. This in turn reduces the overall subjective well-being and promotes 
depression. Negative forms of self-image can become so rigid and dominant that the 
patients with depression lose the ability to surcease from them. Pain may serve as 
compelling evidence that no change to the better can be expected.  

7.11     The Interaction Between Mood 
and Musculoskeletal Pain 

 A noteworthy mutual interaction between psychosocial and somatic symptoms, 
leading to pain exacerbation in depression, is the so-called ‘deconditioning syn-
drome’, resulting from the reduction of activity: abated drive may lead to physical 
inactivity and ultimately to defi cits in muscle strength and reduction of mobility. 
Pain may follow because barely used and atrophied muscles are highly pain sensi-
tive. By that, small muscle lesions are suffi cient to trigger further relieving and 
avoidance behavior, which in turn leads to further physical deconditioning, with a 
vicious cycle of inactivity and pain as result. Such a deconditioning syndrome, 
which has often been proposed as being functionally related to chronic back pain 
[ 6 ], may result into a further reduction of pleasant and rewarding activities and into 
a maintenance or even increase of depressive symptoms. Such critical relieving 
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behavior is often reinforced by treatments rendering passive, for example by bed 
rest. On the same time pain leads to sleep dysregulation being associated with both 
depression and pain pathogenesis. Therefore, we consider sleep dysregulation a 
potential core mechanism of the link between depression and pain [ 30 ].  

7.12     Therapeutical Relationship, Clinical History 
and Diagnostics 

 Prior to actual diagnostics and therapy it is necessary to establish a viable relation-
ship between patient and therapist. This relationship should be based on empathy 
and allow for careful analysis of the problems as well as for the successive estab-
lishment of a ‘subjective disease model’, which helps to explain the treatment ratio-
nal. Interdisciplinary diagnostics require an initial anamnesis with intense 
investigation of the clinical history, including the sociobiographical, family, drug 
and substance as well as vegetative anamnesis. The pain history mainly includes the 
following points: localization, radiation, head’s areas, intensity, attribution, charac-
ter, temporal progression (rhythm), catalysts, attendant symptoms, pain-related 
impairment, and relevance for everyday life. An anamnesis by proxy may yield 
information regarding compliance or perpetuating factors. The psychopathological 
and physical (including neurological) fi ndings are also indicative. The ascertain-
ment of pain-related and more general cognitions and emotions as well as resources 
and subjective explanations are especially relevant for psychotherapy. For typical 
chronic pain syndromes such as chronic headache or chronic back pain the actual 
diagnostic criteria and recommendations of the according societies are used (e.g., 
International Headache Society). 

 In addition, psychometric evaluation allows for higher diagnostic objectivity. 
The main inventories used for severity assessment of depression are Beck’s 
Depression Inventory (BDI/BDI-II) [ 4 ,  19 ] and Hamilton Rating Scale for 
Depression [ 17 ]. Advisable for objective classifi catory diagnosis is SKID-I/II [ 52 ]. 
Pain intensity as the most often used pain parameter can be best and simplest quan-
tifi ed by Numerical Rating Scales, which show good compliance, responsiveness 
and usability [ 20 ]. There is no literature available for answering the question 
whether multidimensional tools for assessing dimensions like pain intensity and 
pain unpleasantness, pain such as the McGill Pain Questionnaire (MPQ) are suit-
able for use in patients with depression, who may have diffi culties with cognitively 
too sophisticated and stressful tools. The same applies to otherwise widely used 
tools like the Multidimensional Pain Inventory (MPI), which is suitable to assess 
patients’ coping with chronic pain. It provides a psychosocial classifi cation system 
that categorizes patients into three coping styles: adaptive, dysfunctional, and inter-
personally distressed, which might be styles specifi cally related to depression. 

 Some tests for the differentiation of various types of pain are also available, i.e. 
PainDetect [ 10 ] for neuropathic pain, however there are scarcely clinically estab-
lished reliable questionnaires on diagnosing specifi c pain syndromes such as 
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different types of headache. For the emotional aspects of pain the following instru-
ments can be used: the Pain Catastrophizing Scale (PCS) [ 46 ], the Fear of Pain 
Questionnaire (FPQ) [ 37 ] and the Pain Anxiety and Symptom Scale (PASS) [ 35 ]. 
The assessment of psychosocial impairment on various levels is best accomplished 
through the Pain Disability Index (PDI; [ 7 ]). 

 Finally, a pain-orientated physical examination including in individual cases 
electrophysiological methods and imaging may be of importance. These examina-
tions for pain diagnostics, however, should be carried out with a clear rational and 
to a tolerable and sensible extent. Pain syndromes need to be isolated diagnostically 
as good as possible regarding their etiological specifi city in order to initiate appro-
priate and evidence-based therapy. 

 Prevalent differential diagnoses of chronic pain apart from depressive disorders 
like somatoform, anxiety or personality disorders or addictions have to be ruled out. 
In case of patients suffering from depression or pain symptoms as a result of addic-
tion (especially to analgesics or sedatives), detoxifi cation and rehabilitation regimes 
need to be put into effect. In these cases, pain diagnostics and treatment have to be 
adjusted to the specifi c phase of addiction treatment. Pain symptoms might disap-
pear under abstinence from psychotropic substances. 

 The overlap of depression, pain and somatoform disorder is becoming more and 
more common. A thorough classifi cation is therefore necessary, because treatment 
and prognosis depend on it. However, some of these diagnostic concepts have been 
criticized as being too unspecifi c, e.g. in somatoform disorders or fi bromyalgia, to 
be useful in differentially guiding treatment. For example, fi bromyalgia comprises 
as core symptoms generalized musculoskeletal pain, tender points, stiffness and 
fatigue. Familial aggregation studies and the symptomatology suggest a (likely 
genetic) linkage of fi bromyalgia with depression, in the sense of fi bromyalgia being 
a depression spectrum disorder [ 40 ].  

7.13     General Therapeutic Aspects 

 The available data on therapy effects on pain in depression are still limited. Therefore 
a few common sense principles for the planning of a therapy shall be given:

    1.    In order to prevent chronifi cation, an early and comprehensive (pharmacologi-
cal and non-pharmacological) intervention is paramount for patients suffering 
from depression and comorbid pain symptoms. Each barrage of nociceptive 
impulses on the CNS is capable of developing neurobiological pain memory 
traces and/or a sustained focus of attention towards pain, which in turn may lead 
to an increase in pain. It is important to note that many patients consult a pain 
specialist only after soliciting laymen and paramedical personnel for advice or 
after giving self-therapy a try. This is a phase when the process of chronifi cation 
has often already begun. Another failure may be to refer the patients too late to 
multidisciplinary inpatient treatment programs, especially when pain quality or 
intensity has already changed and if ‘red fl ags’ as indicators for unclear or fatal 
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underlying diseases have been raised, which require further clarifi cation or—in 
case of severe major depression—urgent treatment. However, ineffi cient and 
unnecessarily long inpatient treatment can itself promote chronifi cation; 
 therefore, treatment aims and duration should be carefully determined at the 
beginning.   

   2.    A survey of the patient’s general health status, an analysis of his/her motivation 
and the development of a disease model as well as of a common therapy plan 
should be carried out. In order to prevent too high expectancies and thereby 
frustration, it is necessary to outline attainable preliminary goals. A diary of 
pain, mood and pain cognitions, in which also attendant symptoms should be 
recorded, can be benefi cial.   

   3.    Pharmacotherapy has to be managed by experienced physicians, who are 
knowledgeable in the fi elds of psychiatry and pain treatment; the occurrence of 
drug interactions must be kept in mind and monitored.   

   4.    If symptoms of depression predominate, these should be treated in the fi rst 
place, pharmacologically with antidepressants as well as through psychother-
apy, because in such cases pain often disappears during and after suffi cient 
antidepressant therapy. Additional prescription of analgesics is indicated when 
a comorbid specifi c pain syndrome, e.g. migraine, can be diagnosed.   

   5.    Vice versa, patients suffering primarily from pain with secondary depression 
symptoms might experience improvement of depression when pain has been 
alleviated. If pain is the leading symptom, a comprehensive initial trial with 
analgesics and treatment of the underlying disease—if present—(e.g., treat-
ment for diabetes in cases of polyneuropathy) are mandatory. If need be, co- 
analgesics like antidepressants or anticonvulsants can be prescribed.   

   6.    In cases where depression and chronic pain interact and aggravate each other, 
like in patients with immobilization or insomnia, there is risk of the develop-
ment of a vicious cycle. Mediating factors of these sorts exacerbate chronifi ca-
tion and should therefore be intensively treated during early stages of therapy.   

   7.    Pharmacotherapy should be kept as simple and transparent as possible and should 
be oriented upon the interactive syndrome of pain and depression. For example: 
In patients suffering from pain, insomnia or depression symptoms are to be 
treated with antidepressants. In patients suffering from depression or with a his-
tory of a depressive disorder, medications that may induce symptoms of depres-
sion (e.g., fl unarizine for the treatment of migraine) should be avoided. When 
prescribing opioid analgesics or benzodiazepines, the risk of addiction has to be 
kept in mind. Nevertheless, opioids can be helpful in individual cases of severe 
pain symptoms; a frequent monitoring is necessary and the application should be 
limited in time except for specifi c indications such as malignant diseases.   

   8.    In most cases of this unresponsive comorbid condition of pain and depression, 
patience on behalf of both therapist and patient is called for, as correct pharma-
ceutical adjustment (dosage, pharmacological mechanisms or compatibility) 
need to be found by careful trials according to the patient’s individual disposi-
tion. Therapy controls for pain, mood and mediating factor like insomnia and 
immobilization are indispensable.   
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   9.    Psychological factors should be addressed during planning of therapy or reha-
bilitation to assure optimal therapy effects. They can present as risk factor (e.g. 
pessimistic expectancy of therapy effects) or resilience factor (e.g. good experi-
ence in earlier trials with certain treatment strategies). This can take the form of 
psychotherapeutic or psychosocial support.   

   10.    If the comorbid condition has already become chronic, psychotherapeutic, acti-
vating and social reintegrating measures should be paramount. Thereby the 
patient can learn that, in spite of pain or depression, he or she is able to manage 
part of the requirements of daily living.   

   11.    Multimodal pain therapy with case management guided by the recommenda-
tions of interdisciplinary pain conferences, which allow for the multiprofes-
sional discussion of the patients’ problems, is necessary as soon as symptoms 
have become persistent.      

7.14     Pharmacotherapy 

 Three medication classes to treat chronic pain are available: opioids, non-opioids 
(such NSAIDs) and adjuvant (additional) therapy including antidepressants, anti-
convulsants, corticosteroids and others. However, with respect to the comorbidity of 
depression and pain we prefer—according to the usual psychiatric practice—the 
antidepressant drugs. 

7.14.1     Antidepressants 

 Antidepressants (AD) show alleviating effects both on pain and symptoms of 
depression as well as on associated symptoms (such as appetite loss, sleep distur-
bance, etc.). The antidepressants do not only modulate neurotransmitter systems, 
but also opioid receptors as well as endocrine, immune and signaling-related media-
tors (such as TNF-alpha, STAT3, c-jun, c-fos), which are in part associated with the 
pain system. They also help in returning a deranged HPA axis back to equilibrium. 
Furthermore, ADs (especially those with both serotonergic and noradrenergic quali-
ties) normalize the insuffi ciently active descending pain-inhibiting tracts by increas-
ing the availability of both serotonin and noradrenaline in these top-down modulatory 
circuits with the most evidence for more action in the synaptic cleft of the dorsal 
horn neurons, but probably also in higher areas such as the rostral-ventromedial 
medulla, though on the latter aspect there is still a lack of studies so far. However, 
the specifi c effects of antidepressants on pain modulation, especially in cortical and 
subcortical areas, are not entirely understood. The enkephalin induction hypothesis 
suggests anti-nociceptive effect by increased enkephalin activity through antide-
pressant drugs as seen under doxepin. Though there are several studies about the 
effi cacy of antidepressants on chronic pain, studies on analgesic effects of 
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antidepressants in patients with depressive disorders are rare. Almost all recent 
studies have industrial affi liations. 

  Tricyclic Antidepressants (TCA)  are an established therapeutic option for 
depression, but also show analgesic effects after few days in far lower doses (ami-
triptyline or clomipramine between 25 and 75 mg) compared to those required for 
antidepressant therapy. They are therefore often used for the treatment of neuro-
pathic pain. Amitriptyline is especially indicated for painful polyneuropathy, 
postherpetic neuralgia and central pain syndromes. Besides amitriptyline and clo-
mipramine, the TCAs imipramine, doxepin, and trimipramine have also been used 
for therapy of chronic pain of various origins and appeared to be effi cient indepen-
dently from their antidepressant effects. However TCAs have many side effects 
such as sedation, constipation, dry mouth, urinary retention, hypotension, tachycar-
dia or cardiovascular dysfunctions. 

  Selective Serotonin-Noradrenaline Reuptake Inhibitors (SSNRIs)  Venla-
faxine and duloxetine represent antidepressants with a dual action as a viable mod-
ern option for the treatment of depression with comorbid pain. Furthermore, they 
cause signifi cantly less (e.g. anticholinergic) side effects compared to TCAs. 
Clinical studies have shown signifi cant positive effects of small doses (75–225 mg/
day) of venlafaxine on neuropathic pain and migraine. Duloxetine, an SSNRI with 
good antidepressant capabilities, is also effective in the treatment of painful diabetic 
neuropathy. A signifi cant reduction of pain through doses of 60 mg/day in patients 
with depressive disorders compared to placebo could be shown in most studies, 
whereas a few studies found no effect in comparison to placebo or paroxetine (e.g., 
[ 8 ]). Overall, duloxetine seems to be superior in reducing pain in patients with 
major depression compared to other ADs. 

 According to a meta-analysis on physical symptoms of depression [ 25 ], both 
duloxetine and paroxetine are—with similar effect sizes—statistically superior to 
placebo in reducing pain; however, the effect sizes were small in magnitude, so that 
the clinical signifi cance is still uncertain (6 studies, duloxetine versus placebo; 4 
studies; paroxetine versus placebo). In another industrially sponsored meta-analy-
sis of 11 double-blind, placebo-controlled studies, duloxetine produced signifi cant, 
but small effect sizes in reducing painful symptoms (Cohen’s d 0.26) and depres-
sive symptoms (0.25) [ 2 ]. Finally, in a recent analysis excluding industrial affi lia-
tions [ 47 ] four head-to-head trials comparing effects of SSRI (paroxetine) and 
SSNRI (duloxetine) on pain in a total of n = 1,095 patients with depressive disorders 
were identifi ed. However, evidence quality of these studies, which were funded by 
the producer of duloxetine, was rated to be only low to moderate. The pooled analy-
sis favored paroxetine, even at higher doses, albeit not signifi cantly and to a clini-
cally not meaningful extend. The authors stated that no conclusions about the 
superiority of one of the two drugs could be currently made; they recommended 
that clinicians should base their decisions about the appropriate antidepressant for 
their individual patients on other factors such as tolerability and side effect 
profi les. 

  ADs with Selective Serotonin/Noradrenaline Reuptake Inhibition (SSRIs, 
SNRIs)  Although being effective in pain therapy and causing little side effects, they 
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have mostly been found to be inferior to TCAs or newer dual action ADs, like 
SSNRIs or mirtazapine. Paroxetine has also been effective in relieving pain when 
depression is not present, e.g. in diabetic neuropathy. For note, pain symptoms or 
other comorbid somatic diseases are signifi cant predictors in depressive patients for 
poor or delayed responses to SSRIs. Even though single studies have reported sero-
tonergic compared to noradrenergic drugs to be superior in reducing pain, no effect 
of SSRIs defi nitely similar to those of true analgesics could be identifi ed. In an 
open-label study over 9 months in patients with depressive disorders signifi cant 
improvement of pain could be observed with a plateau after 1 month [ 15 ]. A ran-
domized, double-blind study revealed a better analgesic effect of fl uoxetine in 
patients with somatoform pain disorder when these patients suffered in addition 
from depression; therefore, the authors suggested that the analgesic effect may be 
related to an antidepressant effect [ 32 ]. Other studies were uncontrolled, of short 
duration (averaging 9 weeks), and used doses that were subtherapeutic for suffi cient 
antidepressant effects. In the treatment of diabetic neuropathy, SSRIs should be 
reserved for patients with coexistent depression; otherwise dual-action antidepres-
sants seem to be better agents. At higher doses, paroxetine may also act as a sero-
tonin/noradrenaline inhibitor. Altogether, the use of SSRIs can be recommended 
only if pain is a symptom of the affective disorder. Interactions with monoamine 
oxidase inhibitors, tramadol, or triptans in causing a serotonin syndrome have to be 
kept in mind. Finally, there are no conclusive studies on the analgesic effect of 
SNRIs (reboxetin). 

  Mirtazapine, a noradrenergic and specifi c serotonergic antidepressant 
(NSSA) , has very occasionally shown effects of relieve on pain symptoms in 
patients with depression. It could, however, not be established, whether the reduc-
tion of pain was due to the reduction of depressive symptoms or consequence of a 
specifi c analgesic effect. Mirtazapine is also sometimes applied for the acute treat-
ment of pain or the prophylaxis of chronic tension-type headache. Advantages lie in 
its positive effects on sleep normalization. It compares favorably to the TCAs, 
because of its superior profi le of side effects, especially regarding anticholinergic 
effects; To the contrary, it often causes substantial weight gain due to its action as 
H1-receptor blocker.  

7.14.2     Other Drugs for the Management of Chronic Pain 
in Depressive Disorders 

  Anticonvulsants  (especially carbamazepine, lamotrigine, gabapentine and pregab-
alin) are also used in the treatment of chronic pain, mainly for neuropathic and 
paroxysmal pain. The analgesic effect of anticonvulsants depends on the drug’s 
inhibition of higher impulse transmission in nociceptive neurons. They also infl u-
ence the receptors of the glutamate system (AMPA, kainate and NMDA). Additional 
benefi ts may be due to their primary psychopharmacological targets as mood stabi-
lizers (carbamazepine, lamotrigine) or anxiolytic drugs (pregabalin). 
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  Further pharmacotherapeutic options  for pain management, such as steroidal 
anti-infl ammatory drugs (NSAIDs) or opioids, are not dependent on the coexistence 
of depression. In the therapy of chronic pain, opioid administration following the 
WHO-guidelines for treatment of tumor-pain is sometimes necessary to reduce pain 
and increase quality of life. Interestingly, tramadol has additional effects on norad-
renergic and serotonin receptors and therefore some antidepressant effects. 

 However, various risks need to be considered when administering analgesics. 
Adverse side effects may appear, e.g. medication overuse headache (previously 
called ‘rebound headache’) or NSAID-induced nephropathies and gastropathies. 
Though there are some hints for short-term antidepressant effects of opioids by 
serotonergic and noradrenergic modulation, the development of addiction is a well- 
known and tremendous risk of a long-term application of opioids. Furthermore, 
decrease of effi ciency, sexual dysfunctions and depression are common in long-
term treatments with opiates. It is therefore necessary to have a pain-specialist care-
fully monitoring the therapy. Further, ‘co-analgesics’ as ketamine, metamizole or 
corticosteroids can reduce the tolerable doses of classical analgesics.   

7.15     Treatment of Migraine in Depression 

  The prevalent migraine  in patients with depression can be treated with venlafaxine, 
NSAIDs, antiemetics and the migraine-specifi c medications triptans and dihydroer-
gotamines. Patients have to be informed about potential transient adverse events 
including chest or throat tightness, fl ushing, heat sensations, dizziness and nausea. 
Patients under co-medication of SSRIs/SNRIs and triptans carry a justifi able risk of 
the development of a serotonin syndrome and should particularly be warned of the 
early symptoms in order to seek medical care in time. A co-medication of triptans 
with monoamine oxidase inhibitors is contraindicated. If preventative treatment of 
migraine is indicated, several different classes of medication can be considered: 
ß-blockers (e.g., propranolol, atenolol), calcium-channel blockers (e.g., verapamil), 
anticonvulsants (e.g., topiramate, gabapentin) and TCAs (e.g., amitriptyline). TCAs 
are more effective than SSRIs, although associated with stronger adverse effects; there 
is still fewer evidence for the benefi cial effect of SSNRIs in the treatment of migraine 
(see [ 23 ]). Therefore, in comorbid depression and chronic migraine TCAs are still the 
drugs of fi rst choice. Furthermore, non-pharmacological treatments are effective in 
comorbid depression and migraine: e.g., lifestyle education, self- management, relax-
ation with biofeedback and cognitive-behavioral training (see [ 13 ]).  

7.16     Treatment of Fibromyalgia and Depression 

 For the treatment of  fi bromyalgia  the antidepressants duloxetine, milnacipran and 
pregabalin are labeled in the USA, whereas for TCAs, SSRIs, opioids, and gabapen-
tin the results are too mixed to justify this classifi cation [ 48 ]. None of all these drugs 
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are approved by the European Medicines Agency (EMEA); consequently, off-label 
use is the rule in Europe. 

 A German meta-analysis of drug treatment in fi bromyalgia [ 45 ] gives as the only 
recommendation—based on moderate evidence—in the case of comorbid fi bromy-
algia and depressive disorder or general anxiety disorder the treatment with dulox-
etine 60 mg/day. If fi bromyalgia occurs without the other two conditions, 
amitriptyline 10–50 mg/day can be also recommended. This meta-analysis presents 
as ‘open recommendations’: pregabalin (150–450 mg/day), duloxetine (60 mg/day, 
also in case of absence of comorbidities) and SSRIs (fl uoxetine 20–40 mg/day, par-
oxetine 20–40 mg/day in case of comorbid depressive or anxiety disorders).  

7.17     Non-pharmaceutical Strategies for Pain Management 

 Psychoeducation strategies are known to be very helpful in patients with both 
depressive disorders as well as chronic pain syndromes. They allow—among oth-
ers—for regaining control over the situation, especially if they enforce self- 
responsibility tasks to be conducted by the patients. Such trainings in self-management 
skills may lead on the long run to an increase in perceived self-effi ciency, a critical 
factor both for positive outcomes in the treatment of depression and chronic pain. 

 Psychotherapy is well established for the therapy of depression, especially in the 
form of cognitive behavioral therapy (CBT). Similarly, the successful treatment of 
chronic pain also includes psychotherapeutic measures, relaxation techniques (e.g. 
progressive muscle relaxation, biofeedback), pain coping training, self-assurance 
training, confl ict and stress management. Over the past few years CBT in particular 
has developed empirically proven concepts for the modifi cation of cognitive 
schemes regarding depression, pain processing and related fi elds, such as somatiza-
tion, and for the behavioral activation of the immobile patients. Alternatively, 
acceptance-based interventions such as the mindfulness-based stress reduction pro-
gram and the acceptance and commitment therapy can be applied with similar 
effects, though more high-quality studies are needed to give clear evidence for their 
effi ciency (see [ 51 ]). 

 In a meta-analysis of psychological interventions for chronic low back pain run 
over 22 studies cognitive-behavioral and self-regulatory treatments proved to be 
specifi cally effi cacious [ 21 ]. As well, multidisciplinary approaches that included 
psychological components displayed positive short-term effects on pain interfer-
ence and positive long-term effects on the likelihood of return to work. 

 Due to the fact that comorbid pain and depression often show high tendencies for 
chronifi cation, the establishment of a stable therapeutic relationship is particularly 
crucial, in order to achieve a long-term therapeutic regime. Aims of psychological 
pain therapy are mainly the reduction of functional impairment and the improve-
ment of quality of life. Complete reduction of pain, however, is often neither a 
realistic nor an appropriate goal. Because patients tend to have uni-causal subjective 
disease models, with preference for somatic explanations because of the experi-
ences of acute pain and its treatment, psychotherapy has to open the patient’s mind 
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for the concept of multiple infl uences including psychological. The patient should 
thereby develop a repertoire of personal and social resources, allowing for self- 
managed coping in order to be no longer helpless against pain [ 18 ]. Dysfunctional 
cognitions can be dismantled, for example, to let the patient comprehend that rest-
ing is good for acute pain, but not indicated as ongoing behavior during chronic 
pain, or that physical damage, pain and impairment are often not closely connected. 
Most importantly, the patient can learn that—even if the pain persists—quality of 
life can be regained. 

 Other non-pharmaceutical treatments for depression with combined pain symp-
toms are physiotherapy and physical therapy (for example activation in case of 
immobilization or training of the musculoskeletal system) as well as exercise ther-
apy (improvement of proprioception and bodily self-acceptance). Guidelines exist 
for specifi c pain syndromes. For chronic non-specifi c low back pain all English 
published guidelines recommend patient education and exercise, whereby there is 
no consensus about the appropriate type of exercise. Furthermore, there is a multi-
tude of clinically established resource-oriented methods such as ergo-, art- and 
music-therapy, even though there are nearly no studies establishing evidence for 
these therapies. Active and receptive music therapy claims reduction in pain through 
changes in the emotional processing of pain, although the empirical evidence is still 
scarce.  

7.18     Natural and Therapeutic Course 

 The course of depression with pain symptoms is predicted by various prognostic 
factors. Prognostically favorable are: young age, higher socio-economic status, 
early adequate therapeutic intervention, psychological strain and high therapy moti-
vation of the patient, individual perspective, lack of comorbidities and acceptance 
of therapy. Prognostically unfavorable are: mainly somatic etiology, long durations 
of unemployment, external attribution of the disease, rigid concept regarding the 
disorder, primary/secondary/tertiary morbid gain (relief due to the symptom, social 
reinforcement, benefi ts via third parties or pensions), symptom-upholding behavior 
by doctors (who do not refer to psychological aspects), resignation, lack of an alter-
native behavioral concepts, social alienation, avoidance or extensive perseverance, 
tendency for somatization, addiction, defi cits regarding coping strategies, relaxation 
techniques and social competencies (see [ 22 ,  29 ]). Leuchter et al. [ 31 ] found that 
the severity of painful symptoms is associated with other factors, such as physical 
illness burden, low socio-economic status, absence of private insurance, being 
female or from African-American or Hispanic ethnicity; after adjustment for these 
factors, painful symptoms have been shown to be no longer associated with poorer 
treatment outcomes. 

 If pain symptoms have been developed exclusively on the basis of a depressive 
disorder, they should disappear as soon as depression is remitting under antidepres-
sant therapy or in its natural course. In two longitudinal outpatient studies 
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(n = 500/n = 3,320) it could be shown that change in pain was a strong predictor of 
subsequent depression severity and, likewise, change in depression severity an 
equally strong predictor of subsequent pain severity [ 26 ,  43 ]. However, other studies 
found only weak associations between relief of pain and amelioration of depression. 

 The risk of chronifi cation of comorbid pain and depression syndromes is high. 
Among others the chronifi cation processes leads to alienation, loss of quality of life 
and social withdrawal. This is worsened by the patient’s negatively tinted general 
perception, often estimating her/his situation as hopeless, which in turn often leads 
to a lack of compliance to the therapy regimen. An inspection focusing on benefi ts 
and disadvantages of invalidity is often necessary, so that patients can recognize the 
need for behavioral changes. The risk of suicide is high in patients with depression 
(4–15%) and should be even more increased with a comorbid pain syndrome, given 
that chronic pain patients show as well a high rate of attempts at suicide (5–14%). 
This is the fi nal but not the entire proof that an early and intense intervention is 
essential for good therapy success.      
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8.1            Introduction 

8.1.1     Defi nition, Description and Basic Epidemiology 
of Chronic Pain 

 Chronic pain was traditionally defi ned by the length of time that pain persists [ 54 ] 
but more recent conceptualizations have introduced a more nuanced approach [ 85 ]. 
The International Association for the Study of Pain (IASP) currently defi nes chronic 
pain variously as “ pain without apparent biological value ”, “ that has persisted 
beyond the normal tissue healing time … as determined by common medical experi-
ence ”, and/or as “ a persistent pain that is not amenable, as a rule, to treatments 
based upon specifi c remedies ” [ 85 ]. Moreover, some chronic pain syndromes, such 
as rheumatoid arthritis, will likely never heal and others, such as migraine head-
aches, remit (i.e., heal) and then recur [ 85 ]. Notwithstanding the challenges associ-
ated with defi ning chronic pain and the problems with a solely, time-based defi nition, 
for research purposes, chronic non-malignant pain is typically defi ned as pain that 
persists for longer than 3 or 6 months [ 58 ,  59 ,  74 ,  126 ]. 

 Recent epidemiologic studies reveal considerable variability in prevalence esti-
mates for chronic pain (using a liberal time frame of 3 months or longer). These 
studies show that between 11.5 and 55 % of the population worldwide report chronic 
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pain [ 23 ,  51 ,  58 ,  59 ,  74 ,  126 ,  141 ,  144 ]. Using a more conservative defi nition (i.e., 
pain for 6 months or more and of moderate to severe intensity), prevalence estimates 
of chronic pain range from 18.3–41.1 % [ 59 ,  126 ,  141 ]. Consistent with these data, 
The World Health Organization Mental Health Survey has estimated the prevalence 
of chronic pain to be approximately 41 % among developed countries [ 141 ]. When 
only moderate to severe pain is considered, lifetime prevalence rates drop to approx-
imately 25 % of the general population [ 38 ]. The prevalence of chronic pain 
increases with age, is higher among females as compared to males, and is higher in 
developing countries and among individuals with lower socioeconomic status [ 108 , 
 126 ,  141 ,  144 ]. The most commonly reported causes of chronic pain are cancer or 
associated treatment-related adverse effects [ 22 ], surgery, traumatic injury, and 
arthritis [ 59 ,  108 ,  126 ]. The most common sites for chronic pain include the lower 
back, followed by knee joints and then the neck [ 58 ]. 

 At the pathophysiological level, chronic pain is comprised of one or more of the 
following components: nociceptive, infl ammatory, and neuropathic. Pain arising 
from nociceptive and infl ammatory inputs is usually caused by tissue damage, such 
as trauma or cancer, which activates a cascade of neuromolecular infl ammatory 
responses triggering the nociceptive signals to ascend the spinal cord to the central 
nervous system (CNS) where the signal is processed and pain is experienced [ 80 , 
 108 ]. Pain of neuropathic origin arises from direct lesion or disease affecting the 
somatosensory system [ 46 ] leading to peripheral and central sensitization. 
Sensitization arises from multiple mechanisms including a phenotypic switch in 
sensory nerve fi bers and the fi rst-order neurons in the dorsal horn [ 108 ]. Receptors 
and cells that previously did not respond to certain inputs (e.g., gentle touch) begin 
to do so once sensitization has been established. Pain of neuropathic origin is often 
described as burning, prickling, tingling, or electric shocks and it is typically more 
severe and less responsive to treatment than nociceptive pain. Some common causes 
of neuropathic pain include trauma, surgery, diabetes, or herpes zoster virus [ 108 ].  

8.1.2     Description, Diagnostic Criteria, and Epidemiology 
of PTSD 

 Approximately 61–81 % of males and 51–74 % of females are exposed to a trau-
matic event during their lifetime [ 64 ,  136 ]. Forty-six and 55 % of women and men, 
respectively, report multiple traumatic experiences [ 136 ]. These events may be brief 
and discrete (e.g., being involved in a fi re or natural disaster) or prolonged and/or 
recurrent (e.g., ongoing childhood sexual or emotional abuse) and may be direct 
(e.g., rape, serious injury) or indirect (e.g., witnessing a serious injury or death). 
Direct or indirect exposure to traumatic events can lead to serious adverse psycho-
logical outcomes—most notably posttraumatic stress disorder (PTSD). 

 The Diagnostic and Statistical Manual for Mental Disorders (4th ed., text rev.; 
DSM-IV-TR) [ 4 ] classifi es PTSD as an anxiety disorder characterized by three 
 persistent symptom clusters including re-experiencing the traumatic event 
(e.g., recurrent distressing dreams of the event), avoidance of stimuli associated with 
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the traumatic event and numbing of general responsiveness (e.g., efforts to avoid the 
places, activities, or people that arouse recollections of the trauma), and hyperarousal 
(e.g., diffi culty falling or staying asleep, hypervigilance). These symptoms must 
cause signifi cant distress or impairment, must be present for at least 1 month, and 
appear within 6 months of the traumatic event. Another major approach to diagnosis 
is the International Classifi cation of Diseases (ICD-10) [ 153 ] that places less empha-
sis on the three symptom clusters that are the main focus of the DSM-IV TR [ 4 ]. 

 The introduction of the DSM-5 [ 3 ] in 2013 has led to several signifi cant changes 
to the diagnosis of PTSD: removing the diagnosis from the anxiety disorders into a 
new class of trauma- and stressor-related disorders; modifying Criterion A so that 
the nature of the traumatic stressor is more explicit (i.e., exposure to actual or threat-
ened death, serious injury, or sexual violation); eliminating Criterion A2 (subjective 
experience of intense fear, horror, helplessness); and separating avoidance and 
numbing symptoms. Thus, there are four symptom clusters in DSM-5: re- 
experiencing, avoidance, negative cognitions and mood, and arousal. Notwithstanding 
these important changes to the diagnostic criteria for PTSD, the present chapter 
deals primarily with earlier DSM classifi cations of PTSD (mostly DSM-IV-TR) 
given the nascent DSM-5. 

 The lifetime prevalence of PTSD for the general population is 7.8 % [ 64 ] and the 
12-month prevalence rate is 3.5 % [ 63 ]. Prevalence rates of PTSD also show that 
whereas men are, on average, exposed to a greater number of traumatic events than 
are women, women are twice as likely to be diagnosed with PTSD [ 24 ,  64 ,  111 ]. 
Prevalence rates are higher among at-risk populations that have a greater probability 
of being exposed to a traumatic event; for example, higher rates of PTSD are seen 
among military personnel (i.e., combat-related PTSD) ranging from 2–17 %, regard-
less of sex [ 55 ,  117 ,  134 ]. Similarly, higher rates of PTSD are found following 
motor vehicle accidents, affecting approximately 14–28 % of people [ 2 ,  120 ]. 

 Subsyndromal (or partial) PTSD has been identifi ed by clinicians and research-
ers who have noted a substantial proportion of individuals report clinically signifi -
cant symptoms following exposure to a traumatic stressor, but they do not meet the 
full diagnostic criteria for PTSD [ 89 ,  111 ]. Although the level of functional disabil-
ity for subsyndromal PTSD is less than that associated with full PTSD, the former 
nonetheless produces signifi cant distress and interferes with everyday activities 
[ 111 ,  136 ]. Similar to PTSD, overall prevalence of subsyndromal PTSD is higher in 
women than men [ 136 ]. 

 Delayed-onset PTSD is defi ned as subsyndromal PTSD that worsens over time, 
reaching a full diagnosis of PTSD a minimum of 6 months after exposure to the 
traumatic event [ 5 ]. A more stringent defi nition of delayed-onset PTSD involves the 
absence of all symptoms until 6 months after exposure to the traumatic event [ 4 ]. 
The broader defi nition is more inclusive and more widely used in epidemiologic 
literature, with prevalence rates of 38.2 and 15.3 % in military and civilian cases, 
respectively [ 5 ]. Approximately 24.8 % of PTSD diagnoses met diagnostic criteria 
for delayed-onset PTSD in both military and civilian cases [ 133 ]. Moreover, per-
sons with acute stress disorder immediately post-trauma [ 133 ] and with greater pain 
severity 3 months after severe injury requiring hospitalization [ 98 ] are at an 
increased risk for developing delayed-onset PTSD.  
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8.1.3     Description of Anxiety and Related Disorders 
Other than PTSD 

 Due to space restrictions, we cannot provide a detailed description of the other anxi-
ety disorders. Here we focus on the DSM-IV-TR anxiety disorders that are impor-
tant to the research described below. Interested readers are referred to the DSM-IV-TR 
[ 4 ] and DSM-5 [ 3 ] for additional information. Unlike PTSD, the other anxiety dis-
orders tend to evolve gradually, start at a young age, and have an insidious onset. 
General anxiety disorder (GAD) is the most studied of these other anxiety disorders 
and is described in the DSM-IV TR as excessive worrying and anxiety about a num-
ber of events or activities that lasts longer than 6 months. Persons with GAD may 
have comorbid panic attacks, which are marked by intense periods (e.g., 10 min) of 
fear and distress (e.g., heart palpitations, chest pain, sweating). Social phobia is 
marked by persistent anxiety/fear of social situations or performance-based activi-
ties (e.g., public speaking). Exposure to the feared situation evokes intense anxiety 
or panic, in large part, due to the expectation that s/he will behave in a way that will 
be embarrassing or humiliating. Agoraphobia (with or without panic disorder) is 
defi ned by anxiety and distress over being in settings outside the home from which 
escape is perceived to be problematic or impossible. When severe, the person with 
agoraphobia may become housebound or leave the house reluctantly, and then, only 
with a trusted companion. Obsessive-compulsive disorder is characterized by (i) 
persistent, intrusive, and unwanted thoughts or impulses that generate anxiety and 
distress and/or (ii) repetitive actions or ‘mental acts’ designed to reduce the anxiety 
generated by the obsessive thought/impulse or some other feared event. One of the 
more common obsessions and compulsions involves the persistent, excessive worry 
over becoming (or about actually being) contaminated (e.g., by shaking hands) and 
a response designed to neutralize the obsession (e.g., repetitive hand washing). 
Specifi c phobias are persistent fears that are excessive or unreasonable and are trig-
gered by the actual feared object or situation or by the anticipation of the feared 
object or situation. A hallmark feature of all the anxiety disorders is avoidance, in 
the form of an overt, behavioral response to the feared object or situation and/or 
avoidance of the thoughts and feelings that arise when anxious. Moreover, the 
symptoms of the anxiety disorder must be of a magnitude that interferes with the 
daily functioning of the individual.   

8.2     Comorbidity of Pain and Anxiety Disorders 

 In this section, we begin by reviewing recent data on the comorbidity of various 
chronic pain conditions and the anxiety disorders in community samples. Next, data 
on the comorbidity between these conditions will be examined in individuals with 
chronic pain and then in those with PTSD. Examining prevalence data will not give 
us an explanation of the mechanisms underlying the comorbidity, but it can provide 
some initial understanding about the relationship(s) between these two conditions. 
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Many reviews published over the last decade have highlighted the comorbidity 
between PTSD and chronic pain [ 7 ,  13 ,  72 ,  103 ,  128 ] but there are few data on the 
comorbidity between the other anxiety disorders and chronic pain. 

8.2.1     Prevalence of Anxiety Disorders in Community Dwelling 
Persons with and Without Chronic Neck–Back Pain 

 Two large-scale, population-based surveys have examined the comorbidity between 
chronic neck and/or back pain and various anxiety disorders [ 34 ,  149 ]. von Korff et al. 
[ 149 ] conducted a survey of the 12-month prevalence rates of comorbid neck/back 
pain and various mental disorders among 5,692 community dwelling individuals in 
the USA. Individuals were surveyed using the third version of the Composite 
International Diagnostic Interview (CIDI-3) and also interviewed to assess the preva-
lence of chronic neck/back pain. Table  8.1  shows the 12-month prevalence rate, esti-
mated number of millions of Americans with comorbid neck/back pain and an anxiety 
disorder and the odds ratio (adjusted for age, sex, race/ethnicity, and education) asso-
ciated with having comorbid neck/back pain and an anxiety disorder relative to neck/
back pain alone (i.e., the added risk of having an anxiety disorder in those with neck/
back pain). Odds ratios ranged between 1.5 and 2.6, with a pooled odds ratio of 2.3 
for any anxiety disorder. It is notable that with the exception of agoraphobia without 
panic disorder (PD), each of the anxiety disorders was signifi cantly more likely to 
occur in people with neck/back pain than in people without. Moreover, the highest 
odds ratios (2.6) were found for generalized anxiety disorder (GAD) and PTSD.

   Demyttenaere et al. [ 34 ] conducted a cross-national survey of the 12-month 
prevalence rates of comorbid neck/back pain and various mental disorders among 
85,088 community dwelling individuals in 17 countries around the world. 
Individuals were surveyed using the CIDI-3. The results showed the following age- 
and sex-adjusted pooled odds ratios for the comorbidity between neck/back pain 
and GAD (2.7 [95 % CI = 2.4, 3.1]), agoraphobia or panic disorder (2.1 [95 % 
CI = 1.9, 2.4]), social phobia (1.9 [95 % CI = 1.7, 2.2]), and PTSD (2.6 [95 % 

   Table 8.1    Data from Von Korff et al. [ 149 ] showing the 12-month prevalence rate of comorbid 
neck/back pain and an anxiety disorder, estimated number of millions of Americans with both 
disorders and the adjusted odds ratio associated with having an anxiety disorder and chronic neck/
back pain relative to an anxiety disorder alone   

 Anxiety disorder  Prevalence (SE)  N in millions  AOR (95 % CI) 

 Generalized anxiety disorder  6.4 (0.7)  2.5  2.6 (2.0–3.5) 
 Panic disorder  4.8 (0.5)  1.9  2.0 (1.5–2.6) 
 Agoraphobia without panic  1.3 (0.2)  0.5  1.5 (0.9–2.4) 
 Posttraumatic stress disorder  7.3 (0.7)  2.9  2.6 (2.1–3.3) 
 Social phobia  8.3 (0.8)  3.3  1.7 (1.3–2.2) 
 Specifi c phobia  12.5 (1.0)  5.0  2.1 (1.7–2.6) 
 Any anxiety disorder  26.5 (1.2)  10.5  2.3 (1.9–2.7) 

   AOR  adjusted odd ratio,  CI  confi dence interval,  SE  standard error  
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CI = 2.2, 3.0]). The pooled odds ratio for all of the anxiety disorders combined was 
2.2 [95 % CI = 2.1–2.4). Consistent with the fi ndings from von Korff et al. [ 149 ] 
conducted in the USA, each of the anxiety disorders was signifi cantly more likely 
to occur in people with neck/back pain than in people without neck/back pain and 
the two studies showed very similar odds ratios.  

8.2.2     Prevalence of Chronic Pain Conditions in Community 
Dwelling Persons with and Without PTSD 

 Sareen et al. [ 124 ] examined the prevalence of comorbid PTSD and various chronic 
pain conditions in 36,984 individuals who had participated in Cycle 1.2 of the 
Canadian Community Health Survey. The presence of PTSD was determined by 
self-report according to two criteria: lasting 6 months or longer and diagnosed by a 
healthcare professional. The prevalence rates of comorbid PTSD and the chronic 
pain conditions were as follows: fi bromyalgia (7.7 %), arthritis (42.6 %), back pain 
(46 %), and migraine headaches (33.8 %). Adjusted odds ratios indicated that the 
risk of having any chronic pain condition was signifi cantly higher among individu-
als with PTSD than in those without (Table  8.2 ). These data provide further evi-
dence for the high comorbidity between the two conditions in non-treatment- seeking 
community dwelling adults.

8.2.3        Prevalence of PTSD and PTSD Symptoms in Chronic 
Pain Patients 

 The studies reviewed above provide compelling international data on the high 
comorbidity between chronic pain and the anxiety disorders in community-
based samples. Of all the anxiety disorders, PTSD and PTSD symptoms have 

   Table 8.2    Data from Sareen et al. [ 124 ] showing the prevalence rates of various chronic pain 
conditions in a community-based sample of Canadians with or without PTSD and the odds ratios 
(adjusted (AOR) for gender, age, marital status, education, income, and various mental disorders) 
associated with having a chronic pain condition and PTSD relative to a chronic pain condition 
without PTSD   

 Chronic pain condition 
 No PTSD (n = 36,476) 
 n (%) 

 PTSD (n = 478) 
 n (%)  AOR (95 % CI) 

 Fibromyalgia  556 (1.4)  38 (7.7)  2.59 (1.50–4.47)* 
 Arthritis  8,040 (17.3)  193 (42.6)  3.46 (2.49–4.81)** 
 Back problems  8,161 (20.6)  224 (46.0)  2.04 (1.51–2.74)** 
 Migraine headaches  3,823 (10.5)  154 (33.8)  2.77 (1.99–3.85)** 

   AOR  adjusted odd ratio,  CI  confi dence interval,  PTSD  posttraumatic stress disorder 

 * p  < 0.01; ** p  < 0.001  
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been the most studied. Moreover, the vast majority of these studies have been 
conducted in chronic pain patients with PTSD symptoms and not a diagnosis of 
PTSD. This is in large part because most studies have administered self-report 
measures to assess PTSD symptoms rather than diagnostic interviews to deter-
mine whether the patient meets the full diagnostic criteria. Not surprisingly, the 
prevalence of PTSD (~10 %) is considerably lower than that of PTSD symptoms 
(~50 %) in patients with chronic pain [ 7 ]. The higher prevalence rates (up to 
50 %) of PTSD symptoms in chronic pain populations are typically found in 
high-risk populations, including motor vehicle collision victims and hospital-
ized burn patients [ 88 ]. Approximately 35 % of patients referred to a pain clinic 
subsequent to a work-related injury also suffer from PTSD symptoms [ 14 ]. 
Rates of PTSD symptoms signifi cantly increase as the number of pain sites 
increases [ 50 ]. 

 The presence of PTSD symptoms in chronic pain populations has been associ-
ated with altered processing of sensory stimuli, leading to cold hypersensitivity and 
hyposensitivity to brush stroke [ 9 ]. In addition to altered sensory processing, other 
studies have shown a positive correlation between PTSD symptoms and pain inten-
sity levels, and opiate as well as non-opiate analgesic consumption [ 7 ,  110 ]. Other 
studies have identifi ed PTSD as a risk factor for the development of chronic pain 
and the transition from acute to chronic pain [ 129 ] and pain-related disability [ 61 ]. 
A high prevalence of PTSD symptoms has also been identifi ed in specifi c pain pop-
ulations, including fi bromyalgia, headache and migraine, back pain, musculoskele-
tal pain, pelvic pain, and complex regional pain syndrome [ 88 ].  

8.2.4     Prevalence of Chronic Pain in PTSD Patients 

 Research has also shown a high prevalence of chronic pain in individuals at high 
risk for PTSD including combat veterans [ 87 ,  132 ,  135 ], victims of torture [ 100 ], 
and individuals injured in motor vehicle collisions (MVC) [ 30 ], and/or other acci-
dents [ 56 ]. Up to 80 % of combat veterans with PTSD also report symptoms of 
chronic pain [ 19 ]. Sixty-nine percent of MVC-injured individuals with PTSD report 
pain; moreover, 6 months after the MVC, those with PTSD are almost 10 times 
more likely to have pain than those without PTSD [ 30 ]. Eighty-eight percent of 
patients with PTSD or subsyndromal PTSD also report chronic, accident-related 
pain 3 years after the accident [ 56 ]. In fact, pain is the most frequently endorsed 
physical symptom among individuals with PTSD [ 84 ] and almost half of PTSD 
patients who have comorbid pain report pain in three or more body sites [ 19 ]. In a 
sample of military veterans with spinal cord injuries, the percentage with comorbid 
PTSD and chronic pain (30 %) was greater than that with PTSD alone (14 %) or 
chronic pain alone (25 %) [ 143 ]. After adjusting for age, gender, combat injury, and 
depression, combat veterans with PTSD were 1.5–2.8 times more likely than those 
without PTSD to report abdominal pain, muscle aches/cramps, joint aching or pain, 
or back pain/spasms [ 87 ]. 
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 There is also considerable evidence to support altered pain processing in indi-
viduals with PTSD. Many experimental studies of pain thresholds have been con-
ducted in PTSD populations, yielding mixed results [ 88 ]. Some studies have found 
that individuals with PTSD due to combat exhibit reduced pain sensitivity (i.e., an 
increased pain threshold) [ 47 ,  71 ] compared to healthy controls and combat controls 
without PTSD. Other studies, however, have found the opposite; namely, a reduced 
pain threshold among individuals with PTSD [ 102 ] and an increased pain response 
[ 33 ]. Still others have shown that individuals with PTSD are not signifi cantly differ-
ent on somatosensory detection thresholds and pain sensitivity than controls [ 125 ]. 
These inconsistencies might be due to differences in testing protocols, control 
groups, and comorbidities not controlled for such as pain and depression [ 88 ]. 

 Of particular interest are the fi ndings from Defrin et al. [ 33 ] who evaluated 
thresholds to noxious thermal stimuli and pain intensity ratings of suprathreshold 
thermal stimuli in participants with PTSD (many of whom also had chronic pain), a 
control group with an anxiety disorder other than PTSD, and healthy control partici-
pants. The main fi nding was that participants with PTSD had signifi cantly higher 
thermal pain thresholds (lower for cold thresholds) than did control participants, but 
they reported suprathreshold pain stimuli as much more intense than did control 
participants. In other words, individuals with PTSD could tolerate higher intensity 
of a noxious stimulus before labeling it as painful, but once the stimulus was per-
ceived as painful, it was rated as being of higher pain intensity compared to controls. 
These apparently contradictory results may be explained by an underlying mecha-
nism—stress-induced analgesia—linking PTSD and chronic pain (see Sect.  8.5.3.2 ).   

8.3     Onset of PTSD and Chronic Pain: Which Comes First? 

8.3.1      Theoretical Considerations 

 Several possibilities, reviewed below, have been advanced to explain the temporal 
and causal relationships between chronic pain and the anxiety disorders, each with 
varying degrees of empirical support [ 13 ]. It is important to note that these possibili-
ties are not mutually exclusive so that the nature of the temporal relationship 
between the two conditions may differ for any given individual. 

 Moreover, ascertaining the temporal relationship between the two conditions can 
shed light on how the two are potentially related by suggesting one or more of the fol-
lowing possibilities and/or by ruling out others: (i) one causes the other (i.e., chronic 
pain causes the anxiety disorder or the anxiety disorder causes chronic pain), (ii) both 
chronic pain and the anxiety disorder interact to infl uence each other in a mutually 
maintaining way, (iii) a third, higher-order variable, such as a common biological or 
psychological vulnerability factor, increases the risk/susceptibility of developing and 
maintaining both chronic pain and an anxiety disorder, and (iv) a combination of 
Points ii and iii; namely, a third, higher-order variable increases the risk/susceptibility 
of developing both chronic pain and an anxiety disorder, and once they develop they 
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are maintained by one another as well as by the third factor, and (v) the two are inde-
pendent and are generated by unrelated mechanisms. 

 Epidemiological and comorbidity studies do not support a unidirectional rela-
tionship between chronic pain and anxiety disorders (Point i) nor that they are inde-
pendent (Point v). Instead, current thinking generally supports Points ii, iii, and iv 
[ 13 ]. Clearly, there are instances in which the nature of the traumatic event or 
stressor itself plays a role in the mechanisms underlying the comorbidity between 
chronic pain and the anxiety disorders. For example, burn injuries, MVC injuries, 
combat-related injuries, and injuries sustained during torture represent instances of 
traumatic events that involve varying degrees of injury-induced pain. In these 
instances, it is not at all surprising that PTSD and chronic pain would develop 
together (see Sect.  8.4.1 ) or in close temporal proximity. 

 Pain that arises in the context of what is not typically considered a traumatic 
circumstance may, over time, become a traumatic stressor thereby contributing to 
PTSD symptoms, especially after the pain has become chronic. For example, a pro-
spective, longitudinal study of cancer patients after lateral thoracotomy showed that 
the contribution of pain intensity to the explanation of variance in pain disability 
dropped by 31 % from 6 months to 12 months while that of emotional numbing 
increased by almost 16 % over the same period [ 61 ]. These fi ndings raised the pos-
sibility that as pain transitions to chronicity, pain intensity and pain disability 
become progressively unrelated while emotional numbing and pain disability 
become more strongly connected. This pattern of results suggests pain itself 
becomes a traumatic stressor; it may be a constant reminder of the cancer diagnosis 
or it may be interpreted as a recurrence of disease, both of which could ultimately 
lead to increased emotional numbing and pain disability. 

 A less obvious situation that has received little empirical attention involves the 
pathway to chronic pain for individuals who develop PTSD following exposure to 
traumatic events that themselves do not involve injury or physical harm (e.g., being 
threatened with a weapon, witnessing someone badly injured or killed, being 
involved in a natural disaster, being diagnosed with a life threatening, non-pain 
painful disease). In some cases it may be a matter of a chance exposure to a subse-
quent injury or a pain that then becomes chronic by the various mechanisms 
reviewed below. In others, the stress and stress-related conditions associated with 
the traumatic event may set the stage for the development of chronic pain as 
described below.  

8.3.2     Empirical Findings 

 Determining the contexts in which pain precedes or follows the development of the 
various anxiety disorders may shed light on the mechanisms responsible for their 
comorbidity. As alluded to above, there is mixed evidence regarding the temporal 
precedence of chronic pain and anxiety disorders [ 13 ]. Some studies show that pain/
injury may precede the development of certain anxiety disorders such as PTSD, 
with traumatic injury being a leading cause of PTSD [ 96 ]. Breslau et al. [ 25 ] found 
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that traumatic injury accounted for 25 % of cases of PTSD in a representative sam-
ple of 2,181 people in the greater Detroit community. Overall, rates of PTSD in the 
fi rst 6 months following traumatic injury ranged between 9 and 42 % depending on 
the methods and the population evaluated [ 37 ,  86 ,  97 ]. Pain severity also plays an 
important role in the development of anxiety disorders: higher levels of pain within 
the fi rst 48 h of injury is associated with higher levels of PTSD 8 months after injury 
[ 94 ]. Additionally, the type of injury is predictive of the development of PTSD, with 
burn injuries being more likely to be followed by PTSD than are other types of 
injuries [ 122 ]. 

 Other studies show that anxiety may precede the development of chronic pain. 
For example, Asmundson et al. [ 11 ] found that among patients with chronic muscu-
loskeletal pain diagnosed with an anxiety disorder, all but one reported the anxiety 
disorder started before the onset of pain. Similarly, Knaster et al. [ 67 ] found that the 
majority of tertiary pain clinic patients (77 %) had an anxiety disorder prior to pain 
onset. 

 More recently, Hauser et al. [ 52 ] studied the self-reported temporal onset of post-
traumatic stress symptoms and symptoms of fi bromyalgia in a sample of 395 
patients with fi bromyalgia syndrome. Sixty-six percent of patients reported that 
traumatic life events/symptoms of PTSD occurred before the onset of fi bromyalgia 
symptoms, 30 % reported that the fi bromyalgia symptoms preceded the onset of 
traumatic life events/symptoms of PTSD, and 4 % reported the onset of the two 
conditions to have occurred in the same year. These results highlight the important 
and as yet unresolved issue raised by Beck and Clapp [ 20 ] of distinguishing between 
the relative timing of traumatic events (or pains) and their role in contributing to the 
ultimate expression of the comorbidity between PTSD and chronic pain: do multi-
ple traumatic events have cumulative effects that culminate in the development of 
chronic widespread pain conditions such as fi bromyalgia? Does living on a daily 
basis with the pain and limitations associated with fi bromyalgia eventually result in 
PTSD? 

 As important as the above studies are in pointing to possible pathways to the 
development of comorbid pain and PTSD, prospective studies are required to ascer-
tain the temporal relationship between the onset of the two conditions and the man-
ner in which they infl uence each other over time. To our knowledge only one study 
has been undertaken to follow initially non-symptomatic individuals over time to 
examine risk and protective factors for the development of pain. As part of the ongo-
ing Orofacial Pain Prospective Evaluation and Risk Assessment (OPPERA) project, 
Maixner et al. [ 81 ] assessed 3,200 community-dwelling females free of temporo-
mandibular disorder (TMD) pain and are following them for a 5-year period with 
the expectation that 204 will ultimately develop TMD pain. Among the potential 
categories of risk factors assessed at baseline were global psychological and somatic 
symptoms as well as stress and negative affectivity, including (but not limited to); 
state and trait anxiety, PTSD symptoms, and a list of lifetime stressors [ 40 ]. 
Interestingly, the initial results comparing 1,628 TMD-free controls with 184 TMD 
cases were contrary to expectation since a signifi cantly greater proportion of cases 
than controls did not endorse any of 15 traumatic lifetime events at baseline 
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(unadjusted OR [95 % CI] = 1.55 [1.14–2.11]). More recently, however, a 2.8-year 
follow-up revealed 260 examiner-verifi ed cases of fi rst-onset TMD [ 41 ]. Univariate 
analyses were adjusted for age, gender, race/ethnicity and lifetime US residence 
status. The outcomes were presented using Cox proportional hazard ratios (HR) 
indicating the relative increase in the incidence of TMD associated with an increase 
of 1 standard deviation in the risk factor. The results showed that state anxiety (HR 
[95 % CI] = 1.23 [1.09–1.37]), trait anxiety (HR [95 % CI] = 1.35 [1.20–1.51]), and 
PTSD symptoms (HR [95 % CI] = 1.34 [1.21–1.46]) were signifi cant risk factors for 
fi rst-onset TMD. Longer term follow-up of the OPPERA project will also provide 
valuable information on the proportions of people who develop (i) PTSD and anxi-
ety symptoms before the onset of TMD pain, and (ii) TMD pain before the onset of 
signifi cant anxiety and PTSD symptoms. 

 Other prospective studies have been conducted, but none has taken the approach 
that the OPPERA project has and followed initially pain- or PTSD-free individuals 
over time. Therefore, due to the unpredictable nature of most traumatic events, the 
earliest most studies have been able to recruit participants has been in the days or 
weeks after the exposure. A possible exception to this is elective surgery, where the 
timing and nature of the physical injury are known in advance. However, even then, 
traumatic events, such as a diagnosis of cancer, may mean that by the time the pre- 
surgical assessment occurs, patients are already in a state of distress [ 49 ]. 

 Katz et al. [ 61 ] assessed patients scheduled for posterolateral thoracotomy for 
lung cancer and followed them in the days after surgery and then 6 and 12 months 
later to examine the relative contributions of postsurgical pain intensity and the 
PTSD symptoms of emotional numbing and avoidance to postsurgical pain disabil-
ity. Interestingly, emotional numbing became more predictive with time, whereas 
pain intensity became less predictive. The results showed that as time from surgery 
increased from 6 to 12 months, the contribution of pain intensity to pain disability 
decreased signifi cantly, while that of emotional numbing increased. The time- 
dependent de-coupling of pain intensity and pain disability and the strengthening of 
the link between emotional numbing and pain disability suggested that pain itself 
might be a traumatic stressor that causes increased emotional numbing as time from 
surgery increases. 

 Jenewein et al. [ 56 ] assessed 90 individuals with severe injuries subsequent to a 
variety of accidents at 4 time points: within a month of the accident, at 6 months, 1 
year, and 3 years later. The aim of the study was to determine predictors of persis-
tent pain at the 3-year follow-up. The only Time 1 factor that predicted persistent 
pain 3 years later was the severity of PTSD symptoms. Moreover, concurrent PTSD 
symptoms remained a signifi cant predictor of persistent pain at the 3-year 
follow-up. 

 In the absence of prospective cohort studies of initially pain-free and anxiety- 
free individuals, there are limitations to determining temporal precedence [ 96 ]. 
Firstly, it is diffi cult to determine the extent to which certain symptoms following an 
injury are related to the pain itself or to symptoms of PTSD. For example, sleep and 
concentration diffi culties are well-established concomitants of chronic pain [ 83 , 
 101 ] and both are among the diagnostic criteria for PTSD. For this reason, it is 
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diffi cult to determine whether these symptoms arise from the pain or are due to 
PTSD. Second, the symptoms of chronic pain and anxiety disorders fl uctuate over 
time. Most longitudinal studies report the overall prevalence rates at follow-up 
points after the traumatic injury and, as reported earlier, this overall level tends to 
decrease over time. It is important to note that the composition of this group has 
been reported to change over time: O’Donnell et al. [ 97 ] found that 46 % of patients 
who met diagnostic criteria for PTSD at 3 months following trauma did not 9 
months later, although the overall prevalence rates remained the same. This has 
important implications for the way in which symptoms of anxiety and chronic pain 
are related. 

 Overall, there is mixed evidence regarding the temporal precedence of anxiety 
disorders and chronic pain. This suggests that symptoms of both may interact to 
mutually impact the development and maintenance of the conditions. Further 
research is needed to clarify this relationship.   

8.4     Models of the Comorbidity Between Chronic Pain 
and the Anxiety Disorders 

 In this section, we describe current models developed to explain the relationship 
between chronic pain and anxiety disorders. In general, these models fall into one 
of three classes: those that propose the two conditions are maintained by common 
symptoms (mutual maintenance models), those that propose one or more underly-
ing vulnerability or risk factors place certain individuals at increased risk of devel-
oping the two conditions (vulnerability models), and a combination of the two. 
Most of the models have been developed from research in populations with PTSD 
and chronic musculoskeletal pain using a cognitive-behavioral theoretical orienta-
tion for anxiety disorders. At the present time, few studies have evaluated complete 
models although there is evidence for components of various models. 

8.4.1      Mutual Maintenance Models 

8.4.1.1      The Mutual Maintenance Model 

 The Mutual Maintenance Model was developed by Sharpe and Harvey [ 128 ] to 
explain the high comorbidity between PTSD and chronic musculoskeletal pain. The 
model suggests that the physiological, affective, and behavioral symptoms of PTSD 
maintain and/or exacerbate the experience of pain and vice versa. Seven primary 
mechanisms form the core of the model: attentional and reasoning biases, anxiety 
sensitivity, reminders of the trauma, avoidance, depression and reduced activity lev-
els, anxiety and pain perception, and cognitive demand from symptoms limiting the 
use of adaptive strategies. Each of these mechanisms may interact with one another 
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(e.g., heightened attention to painful stimuli may promote avoidance of activities 
that may cause pain) and with several superordinate pathways consisting of the lev-
els of pain, distress, PTSD, and disability that the person is experiencing (e.g., feel-
ings of pain may increase attention to pain that can elevate feelings of distress and 
PTSD). This model provides a satisfactory explanation for how chronic pain and 
PTSD (as well as other anxiety disorders) are (co-) maintained and even exacer-
bated, but it does not elaborate on how PTSD and pain can cause one another [ 13 ]. 

 Most of the primary mechanisms proposed in the model have received some 
degree of empirical support. Attentional and reasoning biases typically refer to the 
tendency to direct one’s attention toward threatening stimuli [ 128 ]. What is consid-
ered to be threatening likely differs according to the type of pain that is experienced 
and due to individual differences. The disproportionate attention can cause height-
ened levels of state anxiety and that can lead to an overestimation of the likelihood 
of the traumatic and/or painful event reoccurring [ 128 ]. Anxious individuals orient 
to threat-words faster than do non-anxious individuals (effect size = .45) [ 18 ]. This 
effect is less robust in individuals with chronic pain (effect size = .36) [ 127 ]. The 
size of the effect is also moderated by the characteristics of the patient. For example, 
patients that have musculoskeletal pain show a more pronounced attentional bias 
when they experience higher levels of pain and emotional distress [ 6 ]. Similarly, in 
a sample of individuals with chronic pain, only those with PTSD showed an atten-
tional bias in a Stroop task to words related to accidents [ 21 ]. These studies provide 
support for the presence of attentional biases in individuals with chronic pain and 
anxiety disorders. 

 The second mechanism in the model, anxiety sensitivity, has also received a 
great deal of empirical attention in the context of pain over the last decade. Anxiety 
sensitivity is an individual difference factor that is characterized by the fear of anx-
iety-related symptoms and the belief that these symptoms will have harmful conse-
quences. Anxiety sensitivity is higher in individuals with PTSD and other anxiety 
disorders compared to non-clinical samples [ 99 ]. Anxiety sensitivity was found to 
be highly related to similar constructs, such as fear of pain and negative affect, and 
it was moderately related to pain severity and disability across clinical samples [ 95 ]. 
In non-clinical samples, sensory and affective appraisals of pain were also substan-
tially related to anxiety sensitivity [ 95 ]. These studies demonstrate the strong link 
between anxiety sensitivity and PTSD (as well as other anxiety disorders) and 
between anxiety sensitivity and pain, but they do not indicate that it is a mutual 
maintenance mechanism (see discussion in Sect.  8.6.2 ).  

8.4.1.2     Perpetual Avoidance Model 

 Although the Perpetual Avoidance Model [ 79 ] proposes to explain both the devel-
opment and mutual maintenance of PTSD and chronic pain, it is, in essence, a 
single- factor, maintenance model with avoidance as the putative mechanism that 
maintains PTSD and chronic pain [ 79 ]. It is a loosely formulated hybrid of Ehlers 
and Clark’s [ 36 ] cognitive model of PTSD and Vlaeyen and Linton’s [ 147 ] 
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fear- avoidance model of chronic musculoskeletal pain with avoidance as the link 
between models. Re-experiencing and hyperarousal symptoms of PTSD are pro-
posed to promote avoidance and pain, respectively, with the latter reinforcing the 
belief that movement will be painful and thereby furthering avoidance, inactivity, 
and disuse. What is missing from the model, however, is an explicit statement about 
how the fear-avoidance model of chronic pain—and, in particular, the avoidance it 
engenders—maintains the PTSD symptoms.   

8.4.2     Vulnerability Models 

8.4.2.1     Diathesis-Stress Model of Chronic Pain and Disability 

 The low correlation between physical pathology and reported levels of chronic pain 
led Turk to develop the Diathesis-Stress Model of Chronic Pain and Disability 
[ 142 ], an expansion of an earlier model proposed by Asmundson and Taylor [ 17 ]. 
Turk proposed that the likelihood of developing chronic pain is related to two major 
factors: predisposing individual characteristics (i.e., diathesis) and an injury that 
may be abrupt or cumulative (i.e., traumatic stressor). Anxiety sensitivity is viewed 
as a vulnerability factor partially mediating the impact of the injury in its interaction 
with three primary factors: fear of pain or re-injury, catastrophizing, and self- 
effi cacy. In turn, these factors reinforce the escape and avoidance of physical activi-
ties that may cause further deconditioning, thereby increasing pain intensity and the 
likelihood of disability as outlined in the fear-avoidance model [ 77 ,  146 ]. Higher 
levels of disability cycle back to reinforce levels of fear of pain/injury, catastroph-
izing, and self-effi cacy. Each person’s unique combination of individual difference 
factors contributes to the likelihood that they will develop chronic pain and disabil-
ity. The model also implicitly predicts an individual is more likely to develop 
chronic pain and disability if the precipitating event is both traumatic and painful; 
the possibility of pain and disability developing in the context of a traumatic, but 
non-injurious, stressor is not discussed. Moreover, the model does not explicitly 
include PTSD or PTSD symptoms as an outcome.  

8.4.2.2     Modifi ed Diathesis-Stress Model of Chronic Pain and Disability 

 Using structural equation modeling (SEM), Martin et al. [ 82 ] tested several modifi -
cations of the Diathesis-Stress Model of Chronic Pain and Disability in patients 
scheduled for major surgery. The modifi ed model provided support for Turk’s model 
in which anxiety sensitivity predicted fear of pain and pain catastrophizing, fear of 
pain predicted escape/avoidance, and escape/avoidance predicted pain disability. 
Evidence was found for a feedback loop between pain disability and fear of pain. 
Finally, SEM analyses showed that the inclusion of posttraumatic stress symptoms 
in the diathesis-stress model accounted for a signifi cant proportion of the variance 

J. Katz et al.



133

in pain disability. The modifi ed model suggested that individuals with persistent 
pain who fear and avoid pain may be more vulnerable to, and less able to cope with, 
stressful life events, thus making them more susceptible to the development of post-
traumatic stress symptoms. This explanation raises the possibility that posttraumatic 
stress symptoms may develop because pain itself is a traumatic stressor [ 66 ].  

8.4.2.3     Shared Vulnerability Model 

 The Shared Vulnerability Model [ 7 ] proposes that some of the mechanisms in the 
mutual maintenance model may also serve as vulnerability factors for developing 
both pain and PTSD as well as other anxiety disorders (Fig.  8.1 ). It was developed 
to explain the high comorbidity between PTSD and musculoskeletal pain. It posits 
three vulnerability factors that may have a genetic basis, including psychological 
vulnerability (e.g., sensitivity to injury, high anxiety sensitivity), exposure to life 
events (e.g., an injury or traumatic event), and a low threshold for alarm (e.g., 
readily- activated fi ght-or-fl ight response). These vulnerability or predisposing fac-
tors (acting alone or in combination) are thought to confer varying degrees of risk 
of developing chronic musculoskeletal pain and PTSD, and contribute to negative 
emotional responses such as fear, worry, anxiety, and agitation. In turn, these 
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vulnerability

(e.g., high injury
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anxiety sensitivity)
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  Fig. 8.1    The Shared Vulnerability Model posits that three vulnerability factors, psychological 
vulnerability, exposure to life events, and a low threshold for alarm, can increase the likelihood of 
developing PTSD and chronic musculoskeletal pain. The vulnerability factors consequently inter-
act with various emotional, physical, cognitive, and behavioral responses (Reproduced from 
Asmundson et al. [ 7 ] with permission from Springer Science and Business Media)       
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emotional responses bidirectionally interact with physiological (e.g., autonomic 
nervous system and muscular responsivity), behavioral (e.g., avoidance), and cogni-
tive (e.g., hypervigilance, cognitive biases) factors that may cause or worsen a dis-
abling condition like PTSD or chronic musculoskeletal pain. In brief, pre-existing 
vulnerability factors in combination with the experience of pain and a traumatic 
event are more likely to cause PTSD and chronic musculoskeletal pain [ 7 ].

   Although this model was developed to explain the high comorbidity between 
PTSD and musculoskeletal pain, it likely also applies to other anxiety disorders and 
other types of chronic pain. This may occur because elevated anxiety/worry causing 
signifi cant distress or impairment is a hallmark feature of PTSD and the anxiety 
disorders. In this way, the experience of these symptoms may produce similar phys-
iological, cognitive, and behavioral responses that are triggered in PTSD, which 
sustain or worsen chronic pain conditions [ 13 ]. However, it is possible that the pro-
posed mechanisms will be differentially important for various combinations of pain 
symptoms and symptoms of the anxiety disorders. For example, physiological 
symptoms triggered by a fl are-up in chronic pain may be more important in main-
taining panic disorder symptoms (e.g., panic attacks) and pain [ 99 ]. In contrast, the 
same fl are-up in pain symptoms may be more important in maintaining avoidance 
behaviors in a patient with Social Phobia. 

 According to the Shared Vulnerability Model [ 7 ] lower threshold for alarm refers 
to the altered physiological arousal of the autonomic nervous system (ANS) when 
anxious. Specifi cally, blood pressure and heart rate rises, respiration quickens, and 
digestion slows. This is a part of the adaptive fi ght-or-fl ight response to mobilize the 
body’s resources when threatened. However, although this is advantageous in the 
short-term, if heightened arousal is maintained for a long period of time, it acts as a 
stressor on the body [ 42 ]. Similarly, when a person is injured, a series of hormonal 
and neural processes are triggered to restore the body’s homeostasis, which can 
have detrimental effects if prolonged [ 42 ]. Dysregulation of the ANS is an impor-
tant feature of PTSD and chronic pain. It is well established that sympathetic ner-
vous system activity is heightened and parasympathetic system activity is diminished 
in individuals with PTSD, although these effects are less clear for individuals with 
chronic pain. This may contribute to the mixed fi ndings regarding pain tolerance 
and threshold levels for individuals with anxiety disorders and chronic pain. 
Specifi cally, some research demonstrates that hyperalgesia occurs when state and 
trait anxiety levels are high, which is a central feature in both PTSD and chronic 
pain, resulting in lower pain threshold and tolerance levels [ 139 ]. However, some 
experimental studies have shown the opposite effect, where there appears to be a 
higher pain threshold and tolerance level in individuals with anxiety disorders or 
chronic pain [ 33 ]. This may be related to malfunctioning of the endogenous opioid 
system [ 114 ]. It has been suggested that this is related to the symptoms of emotional 
numbing present in PTSD, although the relationship between PTSD and chronic 
pain still remains unclear [ 48 ]. An important direction for future research is to 
detangle the contradictory fi ndings by investigating if the hypoalgesic effect occurs 
whether or not the traumatic event involved an injury or witnessing a traumatic 
event.  
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8.4.2.4     Triple Vulnerability Model of PTSD and Chronic Pain 

 Otis et al. [ 103 ] modifi ed the triple vulnerability model of PTSD to explain the high 
comorbidity between PTSD and chronic pain. The triple vulnerability model 
describes three predisposing factors that increase the risk of developing an anxiety 
disorder: biological, general psychological (e.g., learned helplessness), and specifi c 
psychological (e.g., tendency to focus attention on sensations of anxiety) factors. 
This model was applied specifi cally to PTSD in 2002 by Keane and Barlow [ 62 ]. In 
this variation, after a perceived traumatic event occurs, an automatic alarm response 
immediately follows. This leads the individual to learn that both of these elements, 
the traumatic event and the reaction, are uncontrollable and cannot be predicted. 
Related pertinent variables also include coping skills and social support. In essence, 
this model proposes that negative affect and helplessness are integral to the develop-
ment of PTSD. 

 In their application of the triple vulnerability model to chronic pain, Otis et al. 
[ 103 ] add several vulnerability factors. They propose that an individual’s genetic 
profi le may increase the likelihood to develop pain. They also propose that there is 
a generalized psychological factor that is unique to the context of pain: beliefs about 
the uncontrollability and unpredictability of pain contribute to the transition to chro-
nicity. Specifi c psychological factors also infl uence the maintenance of pain, includ-
ing previous experiences with pain, poor coping capacity, and a sense of helplessness. 
Overall, the model proposes that the perceived uncontrollability of pain contributes 
to low self-effi cacy and increased negative affect, which in turn increases avoidance 
of physical activities that are believed to induce pain, thereby increasing the 
 likelihood of disability [ 103 ].   

8.4.3     Shared Vulnerability and Mutual Maintenance Models 

8.4.3.1     Combined Shared Vulnerability and Mutual Maintenance Model 
of PTSD and Chronic Pain 

 Recently, Turk’s diathesis-stress model [ 142 ] has been extended to include more 
vulnerability factors in the combined shared vulnerability and mutual maintenance 
(SV-MM) model [ 118 ]. In the combined model, the diatheses include both psy-
chological and biological vulnerabilities. The primary psychological factors in the 
model include anxiety sensitivity and sensitivity to pain traumatization. Sensitivity 
to pain traumatization describes a propensity to develop the primary features of a 
traumatic stress reaction (emotional, cognitive, behavioral, and somatic domains) 
in response to pain [ 66 ]. The biological vulnerabilities in the model may be related 
to sensitivity in the hypothalamic-pituitary-adrenal axis and a low threshold startle 
refl ex. Additionally, the presence of a concurrent disease is proposed to be an 
additional vulnerability factor. In the context of these diatheses and following 
exposure to a traumatic event consisting of a serious injury, the fear avoidance 
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reactions to pain and traumatic stress symptoms trigger the mutual maintenance 
model that reinforces the symptoms of both conditions. Unlike the previous mod-
els, the combined SV-MM model introduces symptoms of PTSD, specifi cally 
emotional numbing, re- experiencing, hyperarousal, and avoidance, as well as 
maintenance factors. Due to the degree of overlap between the conditions, it is 
proposed that all of these symptoms may bi-directionally infl uence each other. 
The model suggests that the interaction among the various maintaining factors is 
unique to each individual’s vulnerability factor profi le and traumatic injury his-
tory. In sum, the combined SV-MM model predicts that the likelihood of develop-
ing persistent pain and PTSD increases proportionally with the number of 
vulnerability factors [ 118 ].    

8.5     Neurocircuitry and Neuroanatomy Common 
to Both Chronic Pain and PTSD 

 Careful examination of published reviews on the neurocircuitry and neuroanatomy 
of PTSD [ 78 ,  105 ,  131 ] and pain [ 115 ,  116 ,  121 ] show a signifi cant overlap in brain 
activation and neurophysiological systems involved in both conditions. Research on 
pain in patients with PTSD has led to the investigation of promising hypotheses of 
the neurophysiology underlying PTSD and pain comorbidity. Two of the main 
hypotheses will be discussed here, including fear conditioning and stress-induced 
analgesia. 

8.5.1     Neuroanatomy of PTSD and Chronic Pain 

8.5.1.1     Neuroanatomy of PTSD 

 Animal and human studies consistently show that the amygdala, hippocampus, and 
medial prefrontal cortex (mPFC) play a central role in PTSD [ 68 ]. The amygdala is 
primarily associated with emotional responses and projects to the brainstem and 
hypothalamus. The mPFC includes (but is not limited to) the ACC, ventromedial 
prefrontal cortex (vmPFC), and the orbitofrontal cortex. The mPFC and the amyg-
dala are related through dense white matter connections. The hippocampus is 
 primarily associated with consolidation of short- and long-term memory. A meta-
analysis of negative affect processing in patients with PTSD has shown lower func-
tioning of the vmPFC and hyperfunctioning of the amydgala [ 39 ]. The hypoactivity 
of the mPFC, due possibly to a lack of a top-down inhibitory control mechanism, 
results in an inability to respond to traumatic stimuli and a defi cit in attention con-
trol [ 105 ]. The degree of mPFC hypoactivity is signifi cantly correlated with PTSD 
symptom severity [ 39 ]. Hyperactivity of the amygdala likely contributes to hyper-
arousal symptoms and vivid traumatic memory recollections [ 105 ]. 
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 It should be noted, however, that the results of studies examining amygdalar 
function in PTSD have not been consistent [ 39 ]. Some studies report hyperactiva-
tion of the amygdala in PTSD patients whereas others show deactivation [ 88 ]. This 
difference might be due to the region of the amygdala under scrutiny. Research sug-
gests that in patients with PTSD, the dorsal posterior region (associated with auto-
nomic blunting leading to emotional numbing and dissociation) is more often 
hypoactive whereas the ventral anterior region (associated with acquisition of fear 
responses and formation of emotional memories) is more often hyperactive [ 39 ]. 

 Many studies also show a hyperactivity of the hippocampus, which might inter-
fere with normal fear-extinction processes and contribute to fear conditioning out-
side of its threatening context [ 105 ]. Other brain regions, such as the insular cortex, 
have also been hypothesized, although less consistently, to play a role in the devel-
opment of PTSD [ 105 ,  106 ]. Interestingly, it is only in PTSD patients (and not in 
patients with social anxiety or specifi c phobia) that hypoactivation of specifi c brain 
structures (including the inferior occipital gyrus, vmPFC, rostral and dorsal ACC, 
dorsal amygdala, anterior hippocampus, orbitofrontal cortex, and mid-cingulate) is 
found [ 39 ]. Patterns of coactivation also occur; namely, a hypoactivation of the fron-
tal regions is associated with hyperactivation of the limbic and perilimbic structures. 
This pattern of coactivation is not present in individuals with social anxiety or spe-
cifi c phobia, suggesting that lower frontal inhibition paired with higher limbic activ-
ity is a specifi c characteristic of PTSD [ 39 ]. 

 A meta-analysis of brain imaging studies of pain processing in individuals with 
PTSD has shown that two brain regions consistently show altered activation pat-
terns: the right anterior insular cortex shows increased activation whereas the right 
amygdala shows decreased activation compared to individuals without PTSD 
[ 88 ]. The data suggest that stress-induced analgesia explains the observed fi ndings 
of experimental pain processing and brain activation patterns in patients with 
PTSD [ 88 ].  

8.5.1.2     Neuroanatomy of Chronic Pain 

 Functional brain imaging and positron emission tomography studies of acute pain 
processing show that several cortical and subcortical networks are involved in the 
pain experience, including the sensory, limbic (e.g., amygdala and hippocampus), 
associative, and motor areas [ 27 ,  47 ]. The primary and secondary somatosensory 
cortices, ACC, insular cortex, PFC, thalamus, and cerebellum are commonly identi-
fi ed regions activated during pain-evoked stimulation [ 27 ,  47 ]. 

 Pain is a multidimensional experience and specifi c brain areas are associated 
with various dimensions of the pain experience. For example, the somatosensory 
cortices are associated with sensory pain perception (e.g., pain duration and loca-
tion) whereas the limbic and paralimbic regions are more strongly associated with 
the emotional and motivational dimensions of the pain experience [ 27 ]. The limbic 
system is also associated with memory processes and reward mechanisms [ 91 ]. In 
particular, the amygdala, through its widespread connections with cortical brain 
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regions and the input it receives from both sensory and affective pain processing 
structures, is thought to play a crucial role in the modulation of pain and its related 
emotional-affective responses. The PFC is associated with the cognitive component 
of the pain experience [ 140 ]. The hypothalamus, associated with the maintenance of 
homeostasis, is involved in nociception and pain through its connections with the 
limbic system and its autonomic and endocrine functions [ 91 ].   

8.5.2     Commonality in Brain Regions Implicated 
in Chronic Pain and PTSD 

 The studies reviewed above suggest that altered activity levels in brain regions com-
mon to both PTSD and pain may partially explain the high comorbidity between the 
two conditions. These include the amygdala, PFC, insula, and ACC. These regions 
are examined in greater detail below. 

8.5.2.1     Amygdala 

 The abnormal amygdalar activity observed in PTSD patients can be conceptualized 
as a consequence of the increased physiological and neuroendocrine system activa-
tion following stress exposure. The amygdala has also been linked with descending 
endogenous pain control and likely plays a dual role (facilitating and inhibiting) in 
pain experience and behavior [ 92 ]. Moeller-Bertram et al. [ 88 ] found that the major-
ity of studies (18 out of 23 studies) examining the role of the amygdala during noci-
ception reported increased activity whereas the remaining studies reported decreased 
activation. Research on animal models shows that during exposure to an immediate 
threat, the amygdala acts to suppress pain in order to facilitate the fi ght-or- fl ight 
response. However, once the threat has been removed, the amygdala serves to facili-
tate transmission of nociceptive input, presumably so that healing can begin by 
enabling recuperative behaviors and minimizing use of the injured body part [ 92 ]. 

 The amygdala responds to both negative and positive emotions and in the context 
of pain is associated with reduced pain perception (through an increase in stress and 
fear leading to stress-induced analgesia) or increased pain perception (through an 
increase in anxiety) [ 91 ]. Mild shock, anxiety and depression result in heightened 
pain perception whereas severe shock, stress and fear result in decreased pain per-
ception [ 91 ]. Research has suggested that the amygdala’s dual role in inhibiting and 
facilitating pain is crucial to its association with negative affect and related disor-
ders such as PTSD [ 91 ]. 

 It thus appears that the role of the amygdala in PTSD and pain is dynamic. 
Following acute stress exposure, the amygdala can contribute to reduced pain 
through stress-induced analgesia and endogenous pain-inhibitory pathways [ 88 ]. In 
contrast, when anxiety and stress become prolonged or chronic, the avoidance 
behaviors and dissociation that characterize PTSD may contribute to decreased 
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activity in the amygdala, altering the response to pain [ 88 ]. It is thus possible that 
the amygdala serves as the bridge between avoidance and dissociative symptoms of 
PTSD and pain [ 47 ].  

8.5.2.2     Prefrontal Cortex 

 The prefrontal cortex is an integrative brain region where multiple sources of sen-
sory information converge. It is thought of as a sensory integration area that uses 
cognitive information to prepare the body for motor action. The prefrontal cortex 
has direct connections with the amygdala; the relationship between these two 
regions is important in fear conditioning and extinction. It is also hypothesized to 
play a role in the endogenous modulation of pain (see below) and the vmPFC is 
involved in cognitive modulation of the pain experience. Functional imaging studies 
have shown that increased activation of the vmPFC (e.g., using distraction) was 
associated with decreased activity in the pain matrix [ 73 ]. 

 The vmPFC also plays an important role in fear extinction. Whereas research has not 
found that activation of the vmPFC is necessary for the expression of fear extinction, its 
role is crucial for recall of learned extinction after a long delay (i.e., consolidation of 
fear extinction) [ 105 ]. The hyopactivation of the vmPFC in PTSD patients results in a 
decreased top-down regulation of emotional processing in the amygdala [ 105 ].  

8.5.2.3     Insular Cortex 

 The insular cortex has connections with the amygdala, ACC, orbitofrontal cortex, 
and the hypothalamus and functions as a regulator of the ANS. The insular cortex is 
frequently activated during negative emotions, including sadness, anger, disgust, 
and anxiety [ 109 ]. It is also involved in thermal and nociceptive sensation and in 
autonomic function [ 31 ]. Animal and human studies have shown that the insular 
cortex responds incrementally to interoceptive stimulation including noxious stimu-
lation and temperature [ 31 ]. The anterior insula is associated with early pain experi-
ence including the anticipation of pain and the initial perception of pain (within 
seconds of the initial contact with the noxious stimulus) [ 29 ]. 

 Hyperactivity of the insular cortex observed in PTSD and other anxiety disorders 
suggest that it plays a role in fear conditioning [ 39 ]. Hyperactivation of the anterior 
insula has also been associated with increased interoceptive and emotional aware-
ness [ 105 ].  

8.5.2.4     Anterior Cingulate Cortex 

 The ACC is thought to play a central role in the interaction between cognitions and 
emotions. The dorsal ACC is typically associated with cognitive control and error- 
related processing whereas the rostral ACC is associated with emotional processing 
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and emotion regulation [ 26 ]. Excitatory activity in the ACC appears to contribute to 
pain-related fear memory in rats [ 137 ]. Electrical stimulation of the ACC produced 
freezing responses and provoked long-term fear memory. Rat studies have also 
demonstrated that the ACC is involved in remote memory for contextual fear condi-
tioning, a role that is impaired by the null α-CaMKII (alpha subunit of calcium/
calmodulin-dependent protein kinase II) mutation blocking remote memory [ 43 ]. 

 Adult patients with PTSD also show different patterns of activation in the ACC 
with regard to traumatic memories compared to adults who experienced a traumatic 
event but did not develop PTSD; specifi cally, traumatic memory recall in individu-
als with PTSD resulted in higher activation correlations between the right ACC and 
the right posterior cingulate gyrus, right caudate, right parietal lobe, and right occip-
ital lobe [ 75 ]. Interestingly, preliminary studies show different activation patterns of 
ACC in PTSD patients compared to controls in response to painful thermal stimula-
tion [ 145 ]. Increased activation of the ACC is also noted in patients with neuro-
pathic pain during thermal stimulation compared to healthy controls [ 1 ].   

8.5.3     A Common Pathway to PTSD and Pain 

 Beyond the simple overlap in brain regions associated with both conditions, activa-
tion of specifi c neurocircuits involving these brain regions may help elucidate the 
processes underlying the co-occurrence of PTSD and chronic pain. Fear  conditioning 
and stress-induced analgesia are two such examples. 

8.5.3.1     Fear Conditioning 

 Several brain regions have been identifi ed as playing a role in the fear circuitry: 
amygdala, hippocampus, periaqueductal gray, insular cortex, prefrontal regions, 
nucleus accumbens, and thalamic nuclei [ 131 ]. The fear-conditioning model refers to 
the acquisition of autonomic responses and fear when exposed to a neutral context 
that has previously been paired with a fearful or aversive stimulus. Two central com-
ponents to fear-conditioning are habituation (repeated exposure to the stimuli leads to 
a decreased conditioned response over time) and extinction (the previously learned 
relationship between a neutral context and an aversive stimuli is no longer valid, lead-
ing to a decrease in or disappearance of the conditioned response). The fear-condi-
tioning model (including habituation and extinction) has been hypothesized to play a 
central role in the etiology of PTSD symptoms, including memory intensifi cation and 
arousal symptoms [ 76 ]. Animal and human research has shown that abnormal activ-
ity in the amygdala (e.g., hyperactivity and slower habituation to fearful stimuli) is 
linked to the development of PTSD [ 69 ]. Fear is also a central component of many 
theoretical models and empirical studies of the development of chronic pain [ 15 ]. 

 The amygdala (in conjunction with the PFC and hippocampus) is one of the most 
important structures comprising the fear circuitry: it is involved in the perception, 
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expression, and memory of fear [ 131 ]. The amygdala is implicated in acquisition 
and extinction of the fear response whereas the vmPFC is involved in the retention 
of the extinction process. Abnormal activation of these brain regions would lead to 
defi cits in extinction and contextual processing [ 78 ]. 

 Research has also shown a relationship between the fear circuitry and the experi-
ence of pain. In addition to the common brain regions involved in both the fear and 
pain systems (e.g., amygdala), studies have shown that chronic pain impairs condi-
tioned learning and disrupts contextual fear conditioning and the process by which 
experiences are encoded in long-term memory [ 60 ]. The amygdala is also involved 
in two parallel pathways (insula-amygdala and thalamus-amygdala) implicated in 
the transmission of pain during fear conditioning [ 130 ]. 

 Together, these results suggest that the neural circuitry of fear conditioning 
signifi cantly overlaps with the neural circuitry involved in both PTSD and pain. 
It is possible that impaired fear conditioning processes (such as habituation and 
extinction) represent a common vulnerability to develop PTSD and chronic 
pain.  

8.5.3.2      Stress-Induced Analgesia 

 Stress-induced analgesia refers to the reduced pain perception that typically occurs 
in face of a signifi cant stressor. This mechanism has important survival functions as 
it allows the organism to react (fi ght-or-fl ight response) despite the presence of sig-
nifi cant injuries that would ordinarily cause pain (e.g., injured soldiers on the battle 
fi eld who do not feel pain until they have been brought to safety) [ 28 ]. The mecha-
nisms underlying stress-induced analgesia are not entirely understood, but research 
has shown that the endogenous opioid system and pain inhibitory mechanisms are 
involved [ 104 ]. 

 Research on the comorbidity between chronic pain and PTSD has shown that 
stress-induced analgesia may play a signifi cant and possibly causal role in both 
conditions [ 12 ]. Experimental and clinical research has shown that the endogenous 
opioid system (including the thalamus, ACC, amygdala, and hypothalamus) plays 
an active role in regulating pain [ 91 ]. The experience of sustained pain activates the 
endogenous opioid system resulting in analgesia or hypoalgesia and a reduction in 
sensory and affective pain ratings [ 73 ]. Abnormal activities in the neural circuitry 
involved in the endogenous opioid pathway will prevent stress-induced analgesia. 
For example, lesions in the amygdala reduce or completely eliminate stress-induced 
analgesia or hypoalgesia and fear-related behaviors [ 91 ]. Behaviors indicative of 
chronic pain in rats can lead to an increase in anxiety that leads to changes in the 
opioidergic function of the amygdala [ 90 ]. 

 Excessive endogenous opioid release, which occurs after exposure to prolonged 
stress, can negatively affect explicit memory and memory retention (e.g., dissocia-
tive symptoms) [ 69 ]. Although not fully understood, increased levels of endogenous 
opioids have been associated with increased PTSD symptoms [ 69 ]. The presence of 
stress-induced analgesia 1 month after trauma predicted PTSD symptom severity 

8 Chronic Pain and the Anxiety Disorders



142

3 months later [ 93 ]. Consistent with these fi ndings, experimental research has also 
shown decreased sensitivity to noxious stimuli in PTSD patients [ 33 ,  47 ]. 

 It is thus possible, that alterations in the endogenous opioid system and stress- 
induced analgesia are associated with an increased risk of developing PTSD symp-
toms and chronic pain. The exact role and nature (e.g., risk factor, causal factor, 
associative factor) of the endogenous opioid system in PTSD and pain, however, 
remain unclear.    

8.6     Psychological Management of Comorbid Chronic Pain 
and PTSD 

 The psychological management of comorbid chronic pain and PTSD has received 
increasing attention in recent years. It is now recognized that an integrated care 
model is necessary for patients with chronic pain and PTSD due to complex presen-
tation of symptoms [ 44 ] and that it is necessary to carefully weigh the costs and 
benefi ts of the treatment for each individual. Wald recommends treating the pain 
fi rst with psychoeducation, cognitive behavioral therapies, and relaxation tech-
niques [ 151 ]. Following a positive response and a reduction in pain symptomatol-
ogy, she suggests proceeding with the treatment of the anxiety diffi culties [ 151 ]. 
This section will review treatments for chronic pain and PTSD. 

8.6.1     Psychological Treatments 

8.6.1.1     Psychological Treatment of Comorbid PTSD and Chronic Pain 

 The intractability of comorbid chronic pain and the anxiety disorders is not surpris-
ing when viewed in the context of mutual maintenance and shared vulnerability 
models. This underscores the importance of screening for both conditions when 
either one is present. It has been suggested that treating both conditions is essential 
for a successful outcome; otherwise, treatment of one would be expected to lead to 
partial recovery or, if complete recovery occurred for one condition, it might be 
transient [ 16 ]. Mutual maintenance mechanisms (e.g., avoidance, reminders of the 
traumatic stressor, pain) or common risk factors (e.g., anxiety sensitivity, low thresh-
old for alarm) may account for treatment failure or relapse if only one of the condi-
tions is treated. Despite these recommendations, we are not aware of any clinical 
trials evaluating the effi cacy of psychological treatments of comorbid PTSD and 
chronic pain. As reviewed below as well as elsewhere [ 10 ], there are a few case stud-
ies, one uncontrolled retrospective report, a description of integrated approaches, 
and some other preliminary fi ndings. 

 Salomons et al. [ 123 ] presented the case reports of two patients who developed 
PTSD following an episode of awareness under anesthesia. For both patients, 
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post- traumatic sequelae persisted for years and included pain symptoms that resem-
bled, in quality and location, the pain experienced during surgery. In addition to the 
similarity to the original pain, these pain symptoms were triggered by stimuli asso-
ciated with the traumatic situation, suggesting that they were fl ashbacks to the epi-
sode of awareness under anesthesia. Both patients participated in individual 
trauma-focused cognitive–behavioral therapy with successful resolution of the 
PTSD. Whalley et al. [ 152 ] reported a similar case of pain fl ashbacks in a survivor 
of the 2005 London bombings who was treated with 16 sessions of trauma-focused 
CBT involving imaginal exposure work in which he was asked to recall in detail the 
events of the bombing. PTSD symptoms had partially resolved by the end of the 
treatment; however, 3 months later (12 months after the bombing) he no longer met 
the DSM-IV criteria for PTSD even though the pain fl ashbacks recurred when he 
talked about the bombing or thought about the pain. 

 Wald et al. [ 150 ] examined the effi cacy of a 12-week course of treatment involv-
ing 4 weeks of interceptive exposure (IE) to anxiety-like symptoms (e.g., running 
on the spot, hyperventilating) followed by 8 weeks of trauma-related exposure 
(TRE) therapy for fi ve patients with comorbid pain and PTSD subsequent to motor 
vehicle collisions. The results showed that after 4 weeks of IE, anxiety sensitivity 
was reduced signifi cantly whereas PTSD symptoms and pain improved only negli-
gibly. After the subsequent 8 weeks of TRE therapy, PTSD symptoms, but not pain, 
showed further improvement, most notably in avoidance symptoms (with 3 patients 
no longer meeting full diagnostic criteria). Three-month follow-up revealed that 
patients maintained the post-treatment improvements in PTSD and anxiety sensitiv-
ity but pain intensity and pain interference had returned to pre-treatment levels. 

 Although this study was uncontrolled and based on a small sample size, the results 
are noteworthy because they indicate that pain severity and pain interference did not 
change much over the course of treatment. This suggests that the combination of IE 
followed by TRE therapy is not effective for pain and that pain must be addressed 
directly during therapy for improvements to occur. Wald et al. [ 150 ] suggest that the 
IE-induced reduction in anxiety sensitivity decreased patients’ physiological arousal 
thereby reducing muscle tension which, in turn, decreased their pain severity but the 
reduction in pain severity was negligible; moreover, this does not explain why even 
these negligible gains were neither maintained, nor augmented, at the 3 month fol-
low-up in contrast to the observed changes in anxiety sensitivity and PTSD. 

 Plagge et al. [ 112 ] reported an uncontrolled, retrospective study of 58 US veter-
ans with various chronic pain conditions and PTSD (or signifi cant PTSD symp-
toms) who were enrolled in an 8-session behavioral activation intervention. Mean 
duration of chronic pain and PTSD was 7.2 and 5.6 years, respectively. The behav-
ioral activation intervention involved an action-oriented, contextual, values-based 
approach that targeted avoidance of activities interfering with attaining meaningful 
life goals. Overall, the 30 veterans who completed the intervention (51.7 %) rated 
themselves to be ‘somewhat better’. All outcome measures showed statistically sig-
nifi cant reductions from pre- to post-treatment with effect sizes (EF) ranging from 
0.49 to 1.08, including PTSD symptoms (ES = 1.08), pain severity (EF = 0.47), and 
pain interference (EF = 0.88). All the signifi cant treatment gains in PTSD 
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symptoms, pain severity, and pain interference were accrued by mid-treatment with 
no, or little, change thereafter. From a clinical perspective, however, improvements 
were modest and participants were still quite symptomatic at the end of treatment; 
mean PTSD scores were above the cut-off score typically seen in patients with a 
PTSD diagnosis, and mean pain severity and pain interference scores were in the 
moderate to severe range.  

8.6.1.2     Management of Anxiety in Patients with 
and without Chronic Pain 

 We are unaware of any studies that have been designed to address both chronic pain 
and anxiety in individuals with anxiety disorders other than PTSD. Two RCTs have 
recently reported on the effects of treating various anxiety disorders (GAD, PD, or 
both [ 138 ]; and PD, GAD, social phobia, or PTSD [ 119 ]) in patients with and with-
out pain using a telephone-based information/self-management program [ 138 ] or a 
computer-assisted CBT program associated with a web-based monitoring system 
[ 119 ]. In both studies, pain was defi ned using the single short form health survey 
(SF-12) pain interference item “During the past four weeks, how much did pain 
interfere with your normal work (including both work outside the home and 
housework)?”. 

 Forty-fi ve [ 119 ] and 61 % [ 138 ] of patients reported moderate to high pain inter-
ference at baseline. In both studies, moderate to high pain interference patients also 
reported signifi cantly higher levels of anxiety at baseline than no or low pain inter-
ference patients. Although the nature of the anxiety treatments differed between the 
two studies, the results were remarkably similar. Both studies showed that moderate 
to high pain interference patients were less likely to respond to treatment of the 
anxiety disorder than the no or low pain interference patients; signifi cantly fewer 
patients in the former rather than the latter group achieved a ≥40 % [ 138 ] and 
≥50 % [ 119 ] reduction in anxiety symptoms at 12-month [ 138 ] and 18-month fol-
low-up [ 119 ]. Finally, Roy-Byrne et al. [ 119 ] found that among patients reporting 
pain, there was a trend for the intervention to lose its benefi cial effect at the 18-month 
follow-up on anxiety symptoms in those taking prescription opioids.  

8.6.1.3    Other Psychological and Alternative Treatments 

 Considering the substantial burden of chronic pain and anxiety disorders, it is not 
surprising that a wide array of other psychological and alternative treatments has 
been developed. Self-regulatory approaches are common to both chronic pain and 
the anxiety disorders; including biofeedback, hypnotherapy, and relaxation training. 
Each of these methods teaches the individual to focus on symptoms of hyperarousal 
and tension and to reduce the tension through deep breathing and progressive mus-
cle relaxation. These treatments have a large effect size (d = .75) in individuals with 
chronic pain, and have been shown to be effi cacious for chronic low back pain, 
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spinal cord injuries, fi bromyalgia, and osteoarthritis pain [ 35 ,  53 ,  57 ]. Similar tech-
niques are also effective in individuals with anxiety disorders and PTSD. Other 
forms of alternative treatments include exercise [ 8 ,  107 ], mindfulness-based stress 
reduction [ 45 ,  148 ], yoga and massage therapy [ 32 ,  65 ,  113 ], with promising results 
for the anxiety disorders and for chronic pain conditions but to our knowledge these 
have not been tested in individuals with comorbid chronic pain and the anxiety 
disorders.   

8.6.2      Implications of Vulnerability and Mutual 
Maintenance Models 

 Empirical tests of the various vulnerability models require prospective studies 
because, by defi nition, risk factors such as anxiety sensitivity and a low threshold 
for alarm, must be measured before the outcome(s) of interest [ 70 ]. Moreover, the 
criterion of temporal precedence is a necessary, but not suffi cient, condition to infer 
causality. Thus, even if a risk factor, such as high levels of anxiety sensitivity, is 
shown to precede the development of the chronic pain and PTSD, it does not imply 
causality and still may be only a correlate. A risk or protective factor is determined 
to be causal only if its manipulation changes the risk associated with the measured 
outcome. Determining the status of a given risk factor as causal or correlated is 
essential to progress in understanding the comorbidity of chronic pain and PTSD: 
manipulation of a non-causal risk factor (i.e., a correlate) will have no effect on the 
outcome. Demonstrating the causal role of specifi c risk factors for the comorbidity 
of chronic pain and PTSD will require an evidence base of many randomized con-
trolled trials. 

 Mutual maintenance models propose that symptoms of one disorder maintain 
the other (and vice versa), thereby implying that they occur in close temporal prox-
imity. Nevertheless, here, too, cross-sectional designs cannot provide proof that the 
two conditions are mutually maintaining. Evidence for mutual maintenance 
requires that the putative mutual maintenance factor be manipulated (in this 
instance, reduced or eliminated) to evaluate its effect on the two conditions. In 
practice, this can be a challenging requirement to meet especially if there is more 
than one such putative factor and each makes independent contributions to the two 
conditions. 

8.6.2.1    Mutual Maintenance or Co-maintenance? 

 In Sharpe and Harvey’s [ 128 ] original presentation of the Mutual Maintenance 
Model (see Sect.  8.4.1.1 ), some of the seven mechanisms that are proposed to con-
tribute to mutual maintenance would be better described as co-maintaining factors, 
including anxiety sensitivity. Anxiety sensitivity is a good example of Point iii in 
our discussion (see Sect.  8.3.1 ) of various theoretical models of risk and 
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maintenance factors for comorbidity; namely, it is a third, higher-order variable that 
has been proposed to increase the risk/susceptibility of developing and maintaining 
both chronic pain and an anxiety disorder. Unlike the situation in which pain serves 
as a reminder of the trauma and the ensuing hyperarousal contributes to pain, anxi-
ety sensitivity is not a feature of either disorder. 

 The study by Wald et al. [ 150 ] presented above, has important theoretical impli-
cations for the nature of the relationships between anxiety sensitivity and pain/
PTSD. As described above, anxiety sensitivity is better viewed as co-maintaining 
factor than a mutual maintenance factor. This implies that reductions in anxiety 
sensitivity should be associated with reductions in both pain (e.g., pain interference 
and possibly severity) and PTSD symptoms but in the study by Wald et al. this was 
the case for the latter, only. That is, interoceptive exposure (IE) produced signifi cant 
reductions in all dimensions of anxiety sensitivity, which were largely maintained at 
the end of the 12-week intervention as well as at the 3-month follow-up but only the 
symptoms PTSD were reduced (i.e., not pain). These fi ndings support the sugges-
tion that anxiety sensitivity may maintain PTSD symptoms, but this is not necessar-
ily the case for pain, raising questions about its status as a co-maintaining factor in 
the comorbidity of chronic pain and PTSD. Another possibility is that the pain is 
co-maintained by some other fourth, unrelated factor, so that when anxiety sensitiv-
ity is reduced, pain remains unchanged because of the infl uence of that fourth 
factor. 

 How might these fi ndings be reconciled with the bulk of evidence suggesting 
that anxiety sensitivity is a co-maintenance factor for both chronic pain and PTSD? 
The manner in which anxiety sensitivity predisposes a person to chronic pain is 
less obvious than it is for PTSD or the other anxiety disorders. The link between 
anxiety sensitivity and the anxiety disorders is clear since by defi nition anxiety 
sensitivity is directly related to anxiety. The proposed link(s) between anxiety sen-
sitivity and pain, however, appear to be indirect. For example, Asmundson et al. [ 7 ] 
suggest that pain triggers anxiety, which in turn is reacted to with alarm due to high 
anxiety sensitivity. Wald et al. [ 150 ] imply that the physiological arousal associ-
ated with anxiety sensitivity produces increased muscle tension, which in turn 
 produces pain. 

 Another, more direct, possibility is that anxiety sensitivity is actually part of 
a broader construct (e.g., sensitivity to bodily sensations) that includes fear of 
pain and associated sensations. This broadening of anxiety sensitivity to include 
pain sensitivity provides a more direct link between the putative co-maintenance 
factor (sensitivity to bodily sensations) and outcomes (chronic pain and anxiety 
disorders). That is, chronic pain and the anxiety disorders would be co-main-
tained by sensitivity to bodily sensations because of the direct commonality it 
shares with the two conditions. Moreover, the results of the Wald et al. [ 150 ] 
study are not surprising if it is the broader concept that maintains the two condi-
tions, since fear of pain and its consequences was neither assessed (as it is not a 
feature of anxiety sensitivity) nor was it targeted for treatment in the IE 
intervention.    
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8.7     Future Directions 

 As noted above, most research has been conducted on the comorbidity between 
PTSD and chronic pain. This is not surprising given that traumatic injuries involve 
pain. However, the odds ratios associated with having comorbid GAD or PTSD and 
chronic neck/back versus the anxiety disorder alone are almost the same (i.e., 
OR ≅ 2.6). Clearly, more research is needed to understand the risk and protective 
factors associated with comorbid chronic pain and the anxiety disorders other than 
PTSD. 

 Along similar lines, all of the models described above, with the exception of the 
triple vulnerability model of anxiety, were developed to explain the comorbidity of 
PTSD and chronic pain. Future research should test these models for their applica-
bility to the other anxiety disorders, including generalized anxiety, agoraphobia, 
panic, and social anxiety as well as various chronic pain conditions. In doing so, 
prospective designs are required to identify risk and protective factors. 

 The suggestion that bodily sensation sensitivity, and not anxiety sensitivity, is the 
broader factor that co-maintains the two conditions also applies to its possible role 
as a vulnerability factor. If this is the case, then one would expect that patients, high 
in anxiety sensitivity would also be high in sensitivity to pain, nausea, and other 
bodily sensations. Clearly, this issue has implications and relevance beyond the 
comorbidity between chronic pain and the anxiety disorders. 

 Development and testing of effective treatments for comorbid pain and the anxi-
ety disorders, and in particular, PTSD are desperately needed. The published litera-
ture is equivocal in its support of effective interventions due in part to the lack of 
clinical trials. But even the case studies seem to show treatments are effective for 
only one of the conditions and/or that patients remain signifi cantly symptomatic 
after treatment. The two-phased treatment regimen described by Wald et al. [ 150 ] 
coupled with their careful documentation and reporting of symptoms across time is 
a model for future work examining the mechanisms underlying complex, comorbid 
conditions such as chronic pain and PTSD.  

8.8     Summary and Conclusions 

 This chapter reviewed current data on the prevalence of comorbid chronic pain and 
the anxiety disorders. Considerable overlap in comorbidity and symptomatology 
exists between the two conditions with odds ratios in large, community-based sam-
ples between 1.5 and 2.6 for the anxiety disorders in people with chronic pain and 
between 2.0 and 3.5 for pain in people with PTSD. The temporal relationships and 
nature of the triggering mechanisms between the two require more attention, espe-
cially in the case of PTSD that involves a non-physical traumatic event in previously 
chronic pain-free individuals. The overlap in neurocircuitry and neurophysiology 
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shows common brain areas and pathways for chronic pain and PTSD. Vulnerability 
and mutual maintenance models have been proposed to explain the onset and per-
sistence of the two conditions with anxiety sensitivity, low threshold for alarm and 
sensitivity to pain traumatization as putative risk factors. It is notable that although 
evidence has accrued to support certain features of vulnerability and mutual main-
tenance models, a comprehensive, prospective test of these models has yet to be 
undertaken. In particular, casual risk factors have yet to be identifi ed and there is 
some question as to whether anxiety sensitivity is, in fact, a mutual maintenance 
factor. Few data are available on the management of comorbid chronic pain and the 
anxiety disorders and what little evidence there is mostly deals with comorbid 
chronic pain and PTSD. Psychological interventions typically involve some form of 
trauma-focused, cognitive–behavioral therapy with or without IE.     
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9.1            Introduction 

 In a striking contrast with other psychiatric conditions, schizophrenia is generally 
considered to be associated to some extent with ‘pain insensitivity’. This situation 
has attracted the attention of clinicians since Kraepelin and has more recently 
come under the scrutiny of experimental pain investigators. Clinically, as will be 
discussed in the fi rst section of the present chapter, abnormalities in pain percep-
tion resonate with a broader spectrum of bodily perception disturbances and alter-
ations in self/world relationships; they also raise a number of very practical 
questions regarding the physical health and access to adequate care for patients 
with schizophrenia. While alterations of pain sensitivity now appear to have 
received some empirical support, the precise nature of disturbances, and the way 
they relate to the neurochemistry and pathophysiology of schizophrenia remain 
only partially understood, as will be reviewed in the second part of the present 
chapter.  
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9.2     Pain and Schizophrenia: Clinical Aspects 

9.2.1     Heterogeneous Clinical Features 

 The relationship between schizophrenia and pain has often been studied from the 
perspective of hypoalgesia, its measurement and its mechanisms; nevertheless, this 
approach underestimates the disparity, complexity and phenomenological richness 
of the underlying clinical situations. Let us contrast, on one hand, a pervasive mysti-
cal delusion which leads the patient, through a literal obedience to Biblical com-
mandments, to tear one’s eye or to cut one’s hand out, and on the other hand, the 
‘common’ somatic neglect which leads to postpone the treatment of a cavity or the 
investigation of an abdominal pain, the latter ultimately turning out to reveal a 
digestive cancer: there is little doubt, to the clinical psychiatrist, that the pathoge-
netic mechanisms leading to these situations are profoundly different, although each 
of them involves some kind of ‘pain indifference’ [ 24 ,  39 ]. Besides these consider-
ations on pain sensitivity proper, the somatic expressions of the disease, which have 
been subsumed under the term  cenesthopathic schizophrenia  by Gerd Hüber, also 
open avenues of considerable interest. As will be shown below, these clinical forms 
are relatively frequent and of special relevance with respect to the relation between 
somatic complaints and psychopathology.  

9.2.2     Cenesthopathic Types of Schizophrenia 

 The term cenesthesia was seemingly coined by Reil to describe the most general form 
of bodily sensation, which integrates, but is distinct from, the fi ve elementary sensory 
modalities. Cenesthetic disturbances can appear in diverse ways, the most striking of 
which may be the loss of cenesthesia, i.e. desomatization/depersonalization phenom-
ena. Conversely, the term cenesthopathy usually denotes a group of physical malaise, 
painful experiences or somatic transformations, which fi t poorly within traditional 
nosographical frames. Although the occurrence of cenesthopathies alongside psy-
chotic disorders has been known for a long time, the term cenesthopathic schizophre-
nia itself was coined relatively recently by Gerd Hüber: this subtype of schizophrenia 
is characterized, throughout its clinical course, by abnormal physical sensations 
closely associated with affective disturbances, as well as vegetative, motor or percep-
tual symptoms. Although this clinical subtype does not appear in current psychiatric 
classifi cations, it appears to be frequent when systematically researched, with a prev-
alence as high as 20 % of schizophrenia cases in some reports [ 15 ]. 

 Thus, using a validated instrument, the Bonn Scale for the Assessment of Basic 
Symptoms, which investigates cenesthetic aspects of psychotic disorders according 
to Huber’s perspective, Röhricht and Priebe [ 37 ] sequentially assessed 60 unelected 
patients admitted for schizophrenia. Among these, they described a subgroup of 
23.3 % patients with prominent cenesthetic symptoms, with highest scores for deso-
matization/depersonalization (48 %); sensations of abnormal heaviness, lightness or 
emptiness, of falling or sinking, levitation or elevation (43 %); circumscribed pain 
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sensations (28 %); sensations of extension, diminution, shrinking, enlargement or 
constriction (27 %); electric or thermic sensations (20 % each). 

 These spontaneous somatic complaints were associated in a variable manner 
with body image aberration, with disturbances of body satisfaction and with higher 
ego boundary pathology. These results underscore the rich and complex nature of 
cenesthetic phenomena in their relation to perceptual, cognitive (including body 
image), affective and psychopathological developments. As regards treatment and 
prognosis, Jenkins and Röhricht [ 15 ], in their review of the subject, suggest that 
cenesthetic forms of schizophrenia have a protracted evolution, with poor sensitiv-
ity to medication, although appropriately validated data are actually lacking.  

9.2.3     Somatic Neglect and Excessive Morbidity 

 Patients with schizophrenia (along with others with severe mental disorders) are 
affected by excessive morbidity compared with control groups. This has been the 
subject of recent reviews and also of a position paper by the World Psychiatric 
Association [ 6 ,  7 ]. This situation results from factors intrinsic to mental disorders 
themselves, from poor life hygiene (sedentary habits, smoking, dietary habits) or 
risky behaviors (street drugs, risky sexual behavior), from medication side effects, 
from a lack of information to patients, from their diffi culties to get involved in the 
preservation of their physical health, or from suboptimal responses of health sys-
tems to their specifi c needs. 

 Obesity is 2.8–3.5 times more frequent in this population, which also has a high 
prevalence (20−68 %) of metabolic syndrome. Diabetes mellitus type II could be as 
much as 4–5 times more frequent across different age strata. Accordingly, overall 
cardiovascular diseases burden is 2–3 times higher in this population: notably, the 
risk for myocardial infarction and cerebrovascular accident are 2–3.6 higher than in 
the general population. Among infectious diseases, hepatitis B and C are 5–11 times 
more frequent, while an increased HIV prevalence has also been noted. Tuberculosis, 
pneumonia, chronic obstructive pulmonary disease and acute respiratory failure are 
also more frequently reported among this population. A more contrasted situation 
prevails for cancer, one possible explanation being that early mortality prevents 
patients from schizophrenia to reach the age of maximal cancer morbidity/mortality. 
Lastly, schizophrenia is associated with a decreased prevalence of musculoskeletal 
disorders such as rheumatoid arthritis, a situation that has so far escaped a defi nitive 
explanation. Fibromyalgia is also less frequently diagnosed in this population.  

9.2.4     Lack of Pain and Diagnostic Delay 

 The fi eld is ripe with clinical anecdotes: thus, Agorastos et al. [ 1 ] recently reported 
on a young man who inserted a pencil in his thoracic base while attempting suicide; 
the object did not elicit specifi c pain complaints and was overlooked at initial assess-
ment, only to be discovered because of secondary high fever and dull abdominal 
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pain. Singh et al. [ 39 ] collected some sixty similar observations, for which diagno-
ses (abdominal pathology mostly) and surgical workup were signifi cantly delayed 
because of absent or atypical patients’ complaints. In larger clinical series reported 
in the same paper, the proportion of patients without pain complaints ranged from 
37 % (femur fracture, gastric ulcer, acute appendicitis) to 60–87 % (coronary dis-
ease) [ 39 ], the latter statistic being of special concern regarding a high mortality 
disease highly prevalent in schizophrenic patients.  

9.2.5     An Insuffi cient Access to Care 

 These worrisome data regarding the health status of patients with schizophrenia 
parallel the specifi c—and of no less concern—hindrances in access to care, which 
stem from a number of convergent factors such as (to name a few): (i) intrinsic dif-
fi culties for patients themselves to adequately seek treatment and follow therapeutic 
recommendations; (ii) the scarcity of general practitioners or fi rst line health care 
providers, and their occasional (or not so occasional) reluctance to treat persons 
with severe mental disorders; (iii) the traditional, symmetrical, reluctance of psy-
chiatrists to attend to their patients’ somatic needs; (iv) the costs and obstacles to the 
implementation of physical/psychiatric shared care networks, which would cer-
tainly constitute the most ambitious and adequate response to the specifi c needs of 
this population. 

 As a result, patients with schizophrenia generally receive medical care at a lesser 
level than the general population, and at any rate, at a lesser level than would be 
required by their specifi c needs. Thus, with respect to metabolic monitoring, rates of 
non-treatment for diabetes reach 45.3 %, blood glucose and lipid control is subopti-
mal in 20 % of cases; compared with control groups, patients with schizophrenia are 
25 % more likely to  not  benefi t from appropriate monitoring of ophthalmologic con-
dition, glycated hemoglobin or LDL cholesterol. Blood pressure monitoring and 
hypertension treatment are not appropriate in 62 % of cases. Statins prescription and 
management of coronary heart disease are also inferior to control populations [ 7 ,  28 ].  

9.2.6     Lack of Pain Complaints and Excess Mortality: 
Is There a Link? 

 To our knowledge, there are no direct data on the relation between the low level of 
pain complaints, subsequent diagnostic delays and excess mortality in patients with 
schizophrenia, although it appears legitimate to suggest that such a relation exists. 
There is widespread agreement that life expectancy of patients with schizophrenia 
is as much as 25 years lower than that of the general population. The standardized 
mortality ratio (SMR) in schizophrenia is 2.58. Completed suicide is the fi rst cause 
of premature excess mortality (prevalence: 5 %; SMR: 12.86). Among natural 
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mortality causes, let us mention cardiovascular disease (SMR: 1.79), digestive 
pathology (SMR: 3.7), and cancer (SMR: 1.37), all clinical situations in which pain 
can be a warning signal and a prompt for early management [ 38 ].  

9.2.7     Schizophrenia and Pain: Some Psychopathological 
Considerations 

 The daily frequentation of patients with schizophrenia occasionally confronts us 
with peculiarities that vastly exceed a decrease in pain perception, such as a stagger-
ing indifference (as witnessed for instance by dressing habits) to meteorological 
conditions, to one’s care or to the implicit, contextual rules that preside over inter-
personal and social interactions. The spectrum of these peculiarities, which unfortu-
nately contribute to the stigmatization of persons with schizophrenia, made a strong 
impression on the psychiatrists who initially uncovered and described the condition, 
Kraepelin and mostly Bleuler. The latter coined the term autism to describe this 
propensity to withdraw from the external world:

  The […] schizophrenics who have no more contact with the outside world live in a world of 
their own. They have encased themselves with their desires and wishes […]; they have cut 
themselves off as much as possible from any contact with the external world. This detach-
ment from reality with the relative and absolute predominance of the inner life, we term 
autism (Bleuler E, cited by [ 30 ]). 

   Autism manifests a disruption of the spontaneous (pre-refl ective) relationship 
that we entertain with the world in which we are embedded, others with which we 
come in relation, and of our ‘mineness’ ( Meinhafi gkeit  in German, that is the char-
acter of what constitutes me, is myself as well as mine, in the sense that I can claim 
an experience as mine) [ 4 ]. One major attribute of such defi ned ‘mineness’ is an 
immediate, pre-refl ective, concept of self, including that of our cenesthetic body as 
defi ned above. It is usual, in this context, to distinguish ‘the self as object’ (for 
instance the body that I can touch or see in a mirror) and the ‘self as subject’, which 
is not amenable to such reduction by an objective approach [ 23 ]. To most of us, the 
self (as subject or object) is not problematic, be it in the perception of our cenes-
thetic body (“I am this body”) or in the owning of our thoughts or our intentional 
acts (“I am the one who made this gesture”). Conversely, schizophrenia precisely 
involves a loss of evidence of the world and self, which manifests itself though 
clinical phenomena such as impressions of world and body transformation, cenes-
thetic hallucinations, passivity syndromes or thought stealing, insertion or broad-
casting. One of the merits of Röhricht & Priebe’s work, cited above [ 37 ], is to 
simultaneously investigate cenesthetic complaints, body image disturbances and 
cognate psychopathology. We will remind that the most frequent disturbance is 
desomatization, which directly pertains to a disturbed ipseity: the ‘self as subject’ 
is under direct threat here, be it in its existence (desomatization) or through the loss 
of the reassuring stability of the body (e.g. body transformation). We suggest that 
disturbed ipseity also provides an interpretative framework for self mutilation in 
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schizophrenia: in this case, the alienated (in the strict sense of having become a 
stranger to oneself) ‘self as object’ becomes the victim of the deluded subject: this 
hand I cut out, this eye I tear out, are from a body that I do not recognize as mine 
anymore. What then about hypoalgesia in patients with schizophrenia? Some 
investigators have observed that the defi cit did not stem from perception abnor-
malities, but from patients’ ‘attitude’ towards pain signals. One possible perspec-
tive on this situation could be that, in some forms (at least) of schizophrenia, 
autistic withdrawal obliterates not only the external world, but also the messages 
emanating from one’s own body, which are stripped of their affective valence. 
Again, everyman’s evident relation to the manifestations of one’s cenesthetic 
body—including painful ones—would be lacking, devaluated by the autistic 
process.   

9.3     Experimental Studies 

9.3.1     A Meta-Analysis 

 One of the important arguments in favor of pain indifference in schizophrenia 
comes from studies that experimentally measure pain perception in patients (for a 
review, please refer to Singh et al. [ 39 ]). In large, the majority of these studies 
demonstrate that schizophrenia is associated with reduced pain perception in 
experimentally induced pain procedures. While not all studies have revealed com-
parable fi ndings, the ones that did not share similar results are mostly heteroge-
neous with respect to their experimental conditions. For instance, the studies 
published to date have employed electrical, mechanical and thermal stimuli. These 
studies have also used a variety of pain measures (pain threshold, sensation thresh-
old, pain tolerance, electromyography recordings, etc.). Certain studies included 
inpatients, while others assessed stable patients. Some studies included medicated 
patients; in others, patients were not receiving psychiatric medication at the time of 
the experiment. The interpretation of results was also challenged by the limited 
number of participants (between 9 and 50 patients) included in most of the experi-
mental studies. 

 In order to clarify the discrepancies in the literature, our team conducted a meta- 
analysis to determine whether experimental studies confi rm or not the hypothesis of 
hypoalgesia in schizophrenia [ 33 ]. We performed an exhaustive systematic search 
of the literature using common online databases (ex: MedLine). Studies were 
retained for analysis if they met the following inclusion criteria: (i) consisted of a 
group of schizophrenia patients and a comparison group of healthy control subjects; 
(ii) pain was measured by experimental procedures (thermal, electric and/or 
mechanic); and (iii) the study consisted of a subjective measure of pain, and not 
only physiological signs such as cardiac rhythm. The Comprehensive Meta-
Analysis- 2 was used to calculate effect size estimates of the difference in pain 
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scores (all scores derived from all pain tests), between schizophrenia patients and 
healthy controls. Effect size estimates were derived using Hedge’s g. Following the 
conventional standard, effect size estimates of 0.2, 0.5 and 0.8 were considered as 
small, medium and large, respectively. Twelve studies, consisting of 497 subjects 
were included in the meta-analysis. Seven of these studies included patients in the 
acute phase of their illness. Half of the studies used pain threshold as their measure 
of pain. Six studies used thermal stimuli; 5 used electrical stimuli; and one used 
mechanical stimuli. For the global analysis of the 12 studies (regardless of pain 
measure), we obtained an effect that was positive, moderate, and signifi cant, of 
0.437 (p = 0.005), suggesting that patients with schizophrenia have diminished 
response to experimentally-induced pain. Importantly, secondary analyses per-
formed on a subgroup of 5 studies allowed us to show that the diminished pain 
responses are equally present in patients with schizophrenia who were not receiving 
antipsychotic medications at the moment of the experiment. Our meta-analysis cor-
roborated the hypothesis of diminished pain response in schizophrenia, in addition 
to suggesting that this diminished pain response cannot be explained exclusively by 
antipsychotic effects. We cannot say with certainty, however, that the results from 
the 12 studies demonstrate that schizophrenia is associated with hypoalgesia, mostly 
because the tendency in psychiatric and pain research is to not report negative fi nd-
ings. That being said, this meta-analysis should encourage future research on pain 
perception in schizophrenia, especially because it remains a scantily explored theme 
in psychiatric research.  

9.3.2     Psychiatric Symptoms 

 The reasons behind the reduced response to pain in schizophrenia remain largely 
unknown. A possible explanation concerns the positive symptoms of schizophrenia, 
namely delusions and hallucinations. In agreement with this hypothesis, patients in 
the acute phase of their illness, during which positive symptoms are exacerbated, 
have a diminished response to experimentally-induced pain [ 33 ]. However, Song 
and Yi [ 40 ] showed in a follow-up study that amendment of positive symptoms in 
schizophrenia is associated with normalization of pain, a result however not cor-
roborated by the results of Jochum et al. [ 17 ]. Finally, there is an abundance of 
anecdotal evidence suggesting that religious delusions can contribute to auto- 
mutilating behaviors in schizophrenia [ 20 ]. While these results are equivocal, they 
do suggest that delusions and hallucinations may play a role in pain indifference 
among schizophrenia patients. 

 Negative symptoms (avolition, anhedonia, etc.) can also be associated with pain 
indifference in schizophrenia, particularly, fl at affect. In fact, certain schizophrenia 
patients have an emotional register that, in clinical interview, seems somewhat 
restricted, which may render them indifferent to the affective component of pain. 
Interestingly, neurophysiological fi ndings support this claim. To better understand 
the neurophysiology of fl at affect, imaging studies have been performed in patients 
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while they passively looked at emotionally driven images or fi lms. In a relatively 
consistent manner, these studies have demonstrated that there is a weak activation 
of the anterior cingulate cortex in response to emotional stimuli, at least among a 
sub-group of patients [ 11 ]. The anterior cingulate cortex plays a critical role in the 
affective component of pain [ 36 ]. In line with this hypothesis, Dworkin et al. [ 10 ] 
found an inverse relationship between negative symptoms in schizophrenia (more 
specifi cally in fl at affect), and experimentally-induced pain. Other studies, however, 
have not been able to replicate this fi nding. 

 Cognitive function is another factor that may exert infl uence on the perception 
of pain in schizophrenia. Between 70 and 75 % of patients with schizophrenia have 
signifi cant cognitive defi cits, and these defi cits tap into various domains including 
attention, working memory, verbal memory, visual memory, executive functions, 
speed of processing, and even social cognition [ 29 ]. As suggested by Jochum et al. 
[ 17 ], attentional defi cits in schizophrenia may represent an important confounding 
factor for studies evaluating experimentally-induced pain in schizophrenia because 
these studies require that patients be able to maintain their attention on nociceptive 
stimulation. Surprisingly, to our knowledge, only one experimental study assessing 
the perception of pain in schizophrenia measured cognitive function in their sam-
ple of patients [ 34 ]. In this study, there was a relationship between psychomotor 
speed in patients and a slight delay in their subjective response times, during the 
fi rst 15 s of a 2-min thermal stimulation. No relationship was found between psy-
chophysic measures of pain and either executive function or working memory in 
these patients.  

9.3.3     The Endogenous Systems of Pain Modulation 

 Experimental research performed to date on schizophrenia has placed much empha-
sis on the perception of pain, whereas pain is a dynamic phenomenon resulting in 
excitatory and inhibitory activity of the endogenous systems of pain modulation. 
The paradigm of temporal summation is an experimental model used in humans to 
study excitatory mechanisms (i.e., central sensitization). Temporal summation 
results in an amplifi cation of the perception of pain following the repetitive or con-
tinuous administration of nociceptive stimulation [ 2 ]. Temporal summation of pain 
is the product of progressive amplifi cation of the neuronal response in the dorsal 
horn of the spinal cord evoked by C-fi bers, and seems to depend on N-methyl-D- 
aspartate (NMDA) receptors, in both animals [ 8 ] and humans [ 35 ]. This phenome-
non is potentially pertinent to understanding a variety of chronic pain conditions, 
including neuropathic pain. 

 The theory of diffuse noxious inhibitory control (DNIC) postulates that a noci-
ceptive stimulus produced on one part of the body will inhibit pain in other distant 
parts of the body [ 21 ,  22 ]. Pre-clinical research has demonstrated that the DNICs 
recruit opioids in the periaqueductal grey, which initiates the release of serotonin 
(5-HT) in the neurons of the rostral ventromedial medulla, which block in return the 
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nociceptive afferents originating from the dorsal horn of the spinal cord [ 27 ]. 
Noradrenergic projections originating in the locus coeruleus produce similar effects 
[ 27 ]. The DNICs cause a diffuse decrease in pain felt across the body. In humans, a 
dysfunction of the DNICs plays a critical role in the development of certain chronic 
pain conditions, including fi bromyalgia [ 18 ]. 

 Recently, our group studied the role of endogenous systems of pain modulation 
on the perception of pain in schizophrenia [ 34 ]. Our initial hypotheses were that 
there would be a defi cit in the excitatory systems of pain and a hyperactivity of the 
DNICs in schizophrenia. Participants included 23 patients with schizophrenia 
(DSM-IV criteria) and 29 healthy controls, not differing in terms of age, gender and 
ethnicity. The excitatory and inhibitory systems were assessed with the help of a 
temporal summation test administered before and after activation of DNICs with the 
help of a right arm immersion test (up to the shoulder) in cold water (between 7 and 
12 °C) for 2 min [ 42 ]. The temporal summation test consisted of a continuous ther-
mal stimulation of the left forearm with a Peltier thermode for 2 min at an individu-
alized temperature provoking pain of medium intensity. Usually, in healthy controls, 
there is an increase in the perception of pain during this test, especially during the 
last 15–30 s of immersion [ 42 ]. Similarly, during the application of the 2nd test of 
temporal summation (at the same experimental temperature), we usually observe a 
reduction in pain of approximately 25 % compared to the fi rst test of temporal sum-
mation [ 42 ], because the water immersion test recruits a large surface of the body 
over an extended period of time, triggering inhibitory mechanisms of pain (DNICs). 
In patients with schizophrenia, we did not observe differences with respect to effi -
cacy of inhibitory pain systems. Instead, we observed a semi-absence of the ampli-
fi cation of pain during the temporal summation test in these patients, suggesting that 
the diminished pain response in schizophrenia would be related to a defi cit in the 
excitatory systems of pain, and not to a hyperactivity of the inhibitory descending 
systems [ 34 ]. If this hypothesis were to be confi rmed, this could suggest that people 
with schizophrenia would be somewhat resistant, or ‘refractory’ to the central sen-
sitization of pain. 

 In a second study, our team attempted to replicate this result, but this time using 
nociceptive refl exes to induce the effect of temporal summation. The nociceptive 
refl ex is induced by transcutaneous electrical nerve stimulation, which triggers a 
muscle contraction spinal refl ex that is detected by an electromyogram at the level 
of the biceps femoris muscle. In setting the pain intensity at a level slightly above 
the pain threshold and increasing the speed of electrical discharges (of 1/7 Hz to 
1 Hz), a speed that short-circuits the speed of C-fi ber conduction in the periphery, in 
the healthy controls this produces an increase in the amplitude of the nociceptive 
refl ex in addition to the associated subjective responses while the intensity of the 
stimulations remains constant in time. In schizophrenia, our preliminary data sug-
gests that there is an increase in the amplitude of the nociceptive refl ex, but not in 
the associated subjective responses. While the spine activates more, the patients do 
not have the impression of feeling more pain, which suggest that the absence of pain 
sensitization in schizophrenia would be supra-spinal, and not spinal [ 25 ]. These 
results remain to be confi rmed.  

9 Could Schizophrenia Be a Refractory Condition to Central Pain Sensitization?



166

9.3.4     Neurobiology 

 These types of results suggest that the diminished response to pain in schizophrenia 
may be explained, in part, by neurobiological disturbances. In fact, the relative 
absence of pain sensitivity in schizophrenia is in line with Dwokin’s hypothesis [ 9 ], 
which proposed that anomalies of pain in schizophrenia could be attributed to glu-
tamatergic dysfunction. Phencyclidine and ketamine are NMDA receptor antago-
nists that produce psychotomimetic effects including fl at affect [ 19 ]. The hypothesis 
that hypo-functioning of NMDA receptors would be involved in the pathophysiol-
ogy of schizophrenia was also proposed [ 16 ]. Furthermore, NMDA receptors seem 
to be involved in central sensitization to pain, as both animal and human studies 
have shown that NMDA antagonists such as ketamine inhibit the phenomenon of 
temporal summation [ 8 ]. Thus, hypo-functioning of NMDA receptors may antici-
pate pain sensitivity in schizophrenia. 

 Other authors have postulated that the diminished response to pain in schizo-
phrenia may be attributable to altered endogenous opioids. For example, Davis et al. 
[ 5 ] administered naltrexone, an antagonist of opioidergic receptors, to patients with 
schizophrenia and observed a normalization of their perception of pain. This 
hypothesis, however, poses a problem, in that the studies that measured endogenous 
opioids (particularly β-endorphins) in patients with schizophrenia produced non- 
conclusive results [ 43 ]. Pharmacological studies having tested the clinical effects of 
naltrexone, did not fi nd conclusive results either within this population [ 26 ].  

9.3.5     A Genetic Component? 

 One of the most intriguing hypotheses in schizophrenia posits that their altered 
perception of pain may have a genetic component. A simple way of verifying such 
a hypothesis is to evaluate pain perception in family members of patients with 
schizophrenia. The team of Hooley et al. [ 12 ] performed such a study with fi rst- 
degree relatives with and without a family history in schizophrenia. With the help of 
a pressure algometry, they measured the threshold of mechanical pain in partici-
pants, and discovered that the fi rst-degree relatives with a family history of schizo-
phrenia had higher pain thresholds (hypoalgesic response) compared to the 
fi rst-degree relative without family history of schizophrenia. This suggests that the 
diminished pain response would be passed down within the families of schizophre-
nia patients, and that it could represent a genetic component.  

9.3.6     Genes: Schizophrenia and Pain 

 Even today, the chief pathophysiological hypothesis in schizophrenia remains the 
dopaminergic hypothesis. This hypothesis is supported by the following observa-
tions [ 13 ]: (i) amphetamines (inhibitors of the dopamine transporter) can provoke 
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toxic psychoses; (ii) antipsychotics are antagonists of the D2 dopamine receptor; 
(iii) measured with the help of positron emission tomography, the release of striatal 
dopamine (after the ingestion of amphetamines) is approximately two times higher 
in schizophrenia compared to healthy controls; and (iv) there is an association 
between schizophrenia and certain dopaminergic genes, including the polymor-
phism Val158Met of the gene coding catechol-O-methyltransferase (Val158Met 
COMT), the enzymes that degrades catecholamines (dopamine and norepinephrine) 
in the prefrontal cortex. 

 Despite the weak concentration of dopaminergic receptors in the dorsal horn of 
the spinal cord [ 27 ], there is increasing amounts of evidence that suggest that dopa-
mine plays a key role in the supra-spinal modulation of pain [ 31 ]. Among this evi-
dence, there are a good number of studies demonstrating the infl uence that the 
polymorphism Val158Met COMT has on the perception/modulation of pain in 
humans [ 31 ]. Similarly, our team has recently studied the infl uence on pain of the 
polymorphism Ser9Gly of the gene coding D3 dopaminergic receptors (Ser9Gly 
DRD3), which plays an important role in antipsychotic response. We demonstrated 
that the polymorphism Ser9Gly DRD3 infl uences the effi cacy of DNICs, measured 
in experimental studies in humans [ 32 ]. Based on these observations, we can ask 
ourselves if the anomalies in pain perception in schizophrenia aren’t the result of 
genetic dopaminergic factors. 

 Recently, new genes candidates in schizophrenia have been identifi ed, such as 
the disrupted in schizophrenia-1 (DISC-1) gene, and the neuregulin-1 (NRG-1) 
gene, that confers a heightened risk of developing the disorder [ 14 ]. Knowing that 
the NRG-1 is a pro-nociceptive cytokine, a study was conducted in knock-out mice 
coding for the NRG-1 and DISC-1 gene, demonstrating that the deletion of NRG-1 
and DISC-1 brings about a reduction in thermal pain sensitivity [ 44 ]. While prelimi-
nary, these studies allow us to predict that the anomalies in pain perception in 
schizophrenia may have a genetic component, however no study has directly tested 
this hypothesis to this day.  

9.3.7     A Myth? 

 Altogether the currently available empirical data suggests—however not proving 
beyond doubt—that schizophrenia is associated with a diminished response to pain. 
The nature of this defi cit, however, remains diffi cult to interpret. Does this mean 
that these patients are ‘insensitive’ to pain? From our experience, this notion of 
insensitivity to pain would be unfortunate, because it would implicitly suggest that 
schizophrenia is some kind of pain insensitivity syndrome. We know, though, that 
schizophrenia patients are quite capable of perceiving pain. This perception may 
possibly be diminished, but it is most certainly not non-existent, at least among the 
majority of patients. From our research experience, we have had the occasion to 
evaluate pain experimentally in a good 50 patients with schizophrenia, and we have 
only come across one patient who reported almost no pain sensation, and this was a 
patient who was poly-medicated with severe tardive dyskinesia. The notion of pain 
insensitivity is even more preoccupying as it reinforces an attitude of indifference of 
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the medical profession towards pain in patients with schizophrenia, while these 
patients are at a higher risk of developing health problems relative to the general 
population. This notion of pain insensitivity suggests that it would be a sensorial 
component of pain that would be defi cient in schizophrenia, without even examin-
ing alternate explanations possibly more plausible. In effect, pain is subdivided into 
3 components: the sensory-discriminative (intensity of pain and location), emo-
tional component (the unpleasant characteristics of pain) and the cognitive- 
behavioral component. In this spirit, Bonnot et al. [ 3 ] postulated that people with 
schizophrenia would perceive pain normally, but they would have diffi culty express-
ing their feelings of pain. As was previously suggested in our discussion on negative 
symptoms, it is possible that schizophrenia patients normally perceive the intensity 
of pain, but that they are relatively indifferent to its unpleasant character. Lastly, it 
could be that patients feel pain normally and experience pain’s unpleasantness, but 
have trouble evaluating the importance or signifi cance of this pain. In this case, the 
diminished response to pain in schizophrenia would be more of a cognitive manifes-
tation than a sensorial one.  

9.3.8     A Question of Insight? 

 Recently, our group developed an interest in problems related to insight in schizo-
phrenia. By defi nition, a delusional idea is one in which the subject believes with 
certainty in the idea, and not even the least bit of evidence can refute this belief. In 
schizophrenia, there are more and more reasons to believe that a lack of insight is 
not only valid for positive symptoms. Moreover, there is now evidence suggesting 
that schizophrenia patients even have trouble perceiving and evaluating their own 
cognitive defi cits [ 41 ], which are quite frequently pronounced in many patients. 
This lack of insight is equally valid when considering the case of neurological 
effects of antipsychotics, even though extrapyramidal symptoms (akathisia, dysto-
nia, dyskinesia, & parkinsonism) can be invalidating [ 45 ]. Should it be that the lack 
of insight in schizophrenia is in fact a more generalized problem than simply a lack 
of insight in psychotic symptoms, we can then wonder if the diminished response to 
pain observed in experimental studies refl ects the diffi culty patients have in evaluat-
ing their pain, rather than refl ecting insensitivity to pain. The issue is not to deny 
that the perception of pain can be abnormal in schizophrenia, but rather to specify 
that it is not necessarily a sensorial problem.   

9.4     Conclusion 

 The intersection of two complex conditions is unlikely to yield simple questions, 
but carries the potential of intriguing answers. How patients with schizophrenia 
react (or not) to pain, how this hypoalgesia relates to other disturbances of body 
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perception has indeed intrigued clinicians since the very delimitation of the concept 
of schizophrenia. The ongoing empirical investigation of this phenomenon has con-
fi rmed its existence and will certainly provide insight into the pathophysiology of 
pain and of schizophrenia, just as the clinical/phenomenological approach of pain 
(or again, lack thereof) in schizophrenia illuminates our comprehension of the con-
dition itself and of bodily perception at large. Beside these promising heuristic per-
spectives, it is also to be hoped that a better understanding, accessible clinical 
interventions and optimized care delivery will enable better health outcome in this 
highly vulnerable population.     
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10.1            Introduction – What Are Somatoform Disorders? 

 Somatoform disorders are characterized by the presence of multiple somatic symp-
toms, such as fatigue, exhaustion, psychovegetative symptomatology and pain with-
out an organic cause that completely explains these symptoms (see the Diagnostic 
and Statistical Manual of Mental Disorders (DSM IV) [ 3 ,  24 ,  63 ]. Typically, the 
observable clinical picture is multifaceted and includes somatization disorder, 
undifferentiated somatoform disorder, conversion disorder, hypochondriasis, body 
dysmorphic disorder, pain disorder, and somatoform disorder not otherwise speci-
fi ed. Common to each of the somatoform disorders are three clinical criteria required 
for diagnosis: the physical symptoms (i) cannot be fully explained by a general 
medical condition, another mental disorder, or the effects of a substance; (ii) are not 
the result of factitious disorder or malingering; and (iii) cause signifi cant impair-
ment in social, occupational, or other functioning. Thus, problems of somatoform 
patients interfere with the person’s daily life, work, and relationships. Due to these 
severe problems patients are often worried or stressed about their symptoms with 
the result that they frequently seek medical treatment. However, without a clear-cut 
medical explanation somatic medicine cannot provide appropriate and successful 
medical treatments. Many somatoform patients are, thus, referred to mental health 
care professionals for additional assessment, explanations, and treatments. 

 The lifetime prevalence of somatoform disorders appears to be high. Besides 
drug abuse, major depression and phobia, the group of somatoform disorders have 
been called the most common psychiatric problems seen by general practice medi-
cal professionals [ 19 ]. Interestingly, somatoform pain disorders (especially back 
pain, chest pain and abdominal pain) seem to account for a major part of 
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somatoform disorders. Women seem to have twice the risk to develop a somatoform 
pain disorder over the course of life (about 16 %) compared to men [ 16 ,  49 ]. 

 Additionally, many somatoform (pain) patients also suffer from depression and 
anxiety. In a study of hospital patients [ 23 ], approximately 36 % of patients who met 
the criteria for any somatoform disorder also had other mental health problems.  

10.2     Pathogenesis: What Causes Somatoform Pain? 

 Somatization is the tendency to express emotional problems in somatoform symp-
toms. There have been many attempts to defi ne and measure somatization, charac-
terize patients at risk, and identify possible causal environmental events. There is 
increasing evidence that both biological and psychosocial factors cause symptoms 
of somatization (affective and psychovegetative). Figure  10.1  describes the assumed 
pathogenesis in somatoform pain disorder, which will be elaborated more detailed 
in the following Sections.

10.2.1       Stress and Somatoform Pain 

 In general, the likelihood of psychiatric and physical illnesses in later life is increased 
when there is an accumulation of stressors, e.g. critical life events [ 7 ,  38 ,  46 ]. 
Imbierowicz and Egle [ 33 ] argue that somatoform pain patients are characterized by 
childhood adversities and early biographical stress experiences such as insuffi ciently 

Childhood adversities

Alterations in

Central stress regulation
and response

Brain structure and function

Autonomic response and
interoceptive sensitivity

Somatoform pain disorder

  Fig. 10.1    Assumed pathogenesis of somatoform pain disorder       

 

E. Matthias and O. Pollatos



175

supportive relationships with the primary caregivers, a poor emotional relationship 
with their parents and a low-level feeling of security, poor physical care, as well as 
experiences of physical or sexual violence (see also [ 1 ,  21 ,  22 ,  41 ]). Although not all 
patients show childhood adversities, it seems to be a prominent risk factor. 
Imbierowicz and Egle assume that the majority of somatoform pain patients might 
not only had to witness frequent episodes of physical violence between their parents, 
but they also felt it on their own body [ 33 ]. A central result of Imbierowicz and Egle 
is that traumatic experiences during childhood and adolescence tend to occur cumu-
latively and probably only through their summation lead to emotional and physical 
symptoms, which is in line with the results of van Houdenhove and colleagues [ 60 ]. 

 In accordance to this research, it is assumed that stressful experiences in child-
hood may result in disturbances of central stress regulation, which may be responsi-
ble for the onset and further course of somatoform pain disorder. These alterations of 
central stress processing acquired by childhood adversities may result in a dysregula-
tion of the central stress response in adulthood which might result in a sensitization 
of central pain processing mechanisms and thus, in a strong amplifi cation of pain 
perception [ 2 ,  18 ,  20 ,  44 ,  59 ]. Hence, somatoform pain disorders might be based on 
increased neuronal responsiveness and body perceptions by reduced inhibitory pro-
cesses in the brain. An important implication of this view is that many somatization 
symptoms, including pain, may represent the expression of a previously sensitized 
brain cytokine system [ 14 ,  18 ,  31 ]. Cytokines, signalling molecules of the immune 
system, have been addressed as important contributing factors for mood disorders 
such as depression or somatoform disorders/somatization [ 18 ]. The cytokine system 
of the brain organizes the subjective, behavioral and metabolic components of the 
organism’s stress response. There is increasing evidence that prolonged activation of 
this system can precipitate the development of somatoform pain disorder. The mech-
anisms that are responsible for the transition from sickness to somatoform pain seem 
to be the result of a functional reduction in the release of the corticotropin-releasing 
hormone (CRH) in the hypothalamus, due to an assumed reduction of hippocampal 
volume [ 10 ,  26 ,  42 ]. This leads to a dysfunction of the hypothalamic-pituitary-axis 
as well as of the locus coeruleus-norepinephrin-axis, which in turn results in a dys-
function of the stress response system [ 13 ,  14 ,  18 ,  20 ,  31 ,  33 ,  43 ,  61 ]. Hence, the 
primarily genetically determined stress-coping system can be individually shaped in 
terms of its functional ability through infl uencing psychosocial factors. Early infl u-
encing psychosocial adversities, particularly in the early relationship with important 
caregivers, can lead to a long term, impaired ability to react to stress in the sense of 
an early destabilisation of the stress system [ 9 ,  12 ,  29 ,  46 ].   

In summary, the model of an altered cytokine system of the brain and related 
diffi culties in stress regulation and response opens new aspects for under-
standing mechanisms of perception and representation of somatoform pain 
symptoms, by the existence of a cross-sensitization process between stressors 
(multiple critical life events) and cytokines and their protracted effect on brain 
functions. Thus, critical life events modulate the symptomatology of somato-
form pain disorders with a heightened sensitivity to pain (see below).
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10.2.2     Autonomic Dysfunction and Somatoform Pain 

 It is well known that chronic stress (like adversities in childhood) is accompanied 
by changes in autonomic activity (e.g., [ 39 ]). Possible factors involved in the devel-
opment of somatization include functional alterations in physiological processes, 
dysfunctional adaptation due to changes in lifestyle as a result of disease, a catastro-
phizing interpretation style, or abnormalities in the perception of somatic processes 
(interoception) in general [ 5 ,  36 ]. Some empirical data emphasize that in somato-
form disorder autonomic dysfunction may be present [ 36 ,  45 ,  48 ,  56 ], such as 
reduced heart rate variability (HRV [ 32 ]) or altered baroreceptor sensitivity [ 36 ], 
both markers for impaired autonomic regulation. In an earlier study Rief and col-
leagues [ 50 ] found evidence for elevated physiological activity in somatizing 
patients compared to healthy controls: during an attentional task patients had higher 
heart rates than controls and showed more pronounced heart rate acceleration when 
returning to a task after a break. In a follow up study Rief and Auer [ 48 ] tested and 
confi rmed the hypothesis of reduced recovery of heart rate in patients with somato-
form disorders: when the experimental procedure changed from task to break, only 
controls (but not patients) showed a deceleration of heart rate, followed by a reac-
celeration when the task restarted. Hence, patients stayed more aroused even during 
task-breaks, while healthy controls could adapt and relax. Thus, the important adap-
tation process to recover after stressful tasks or life events seems to be disturbed in 
somatoform patients. With regard to the increased psychophysiological arousal in 
somatoform disorders, a model of neurovisceral integration [ 57 ] seems to be infor-
mative. According to this model, autonomic imbalance and reduced parasympa-
thetic activity may be the fi nal common pathway linking negative affective states to 
ill health, probably modulated by interface regions like the prefrontal cortex which 
is a target region both for information from the central nervous system as well as 
from networks of attention and emotion (see section below for more detailed infor-
mation about neuroanatomy). The model states that when parasympathetic inhibi-
tory action is withdrawn a relative sympathetic dominance emerges. Under this 
condition, low HRV can be observed. This marker for low parasympathetic activa-
tion has been shown to be linked to hypervigilance and ineffi cient allocation of 
attentional and cognitive resources. In line with this model, Pollatos and co-workers 
[ 45 ] found evidence for a sympathovagal imbalance in patients with somatoform 
disorders compared to healthy controls. The reported imbalance was characterized 
by low parasympathetic reactivity during emotional tasks (facial recognition and 
appraisal) and increased sympathetic activation during baseline in a group of 
somatoform patients compared to a healthy control group. 

 Additionally, alterations in the perception of body signals (i.e., interoceptive sen-
sitivity) are considered as a crucial factor for the development and maintenance of 
somatoform disorders. Concerning this idea of alterations in interoceptive processes 
in somatoform patients Pollatos and colleagues [ 45 ] could demonstrate signifi cantly 
reduced heartbeat perception scores, as a reliable indicator of interoceptive ability. 
This assumption is supported by a study of Schaefer and co-workers [ 52 ], which 
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revealed that having a higher number of somatoform symptoms is signifi cantly linked 
to lower interoceptive sensitivity. These fi ndings are of great importance due to the 
fact that interoceptive processes and the extent of an individual’s sensitivity to bodily 
signals (‘interoceptive sensitivity’) are considered to be a essential variables in many 
theories of emotions and emotion regulation such as proposed by James [ 34 ], 
Schachter and Singer [ 51 ] or Damasio [ 6 ,  17 ]. Within this theoretical framework, it is 
postulated that viscero-afferent feedback is closely linked to emotional experience 
and, furthermore, that feelings originate from the perception of these bodily changes. 
People who perceive bodily signals with a high level of accuracy should therefore 
experience emotions more intensely. Thus, it can be assumed that persons with atten-
uated interoception, like somatoform pain patients, may experience emotional situa-
tions of daily life less intense or less adequate. This might contribute to defi cits in 
interpersonal relationships and emotional and social functioning.   

10.2.3     Cortical Correlates of Pain Perception 

 There is evidence for altered pain processing or pain perception in patients suffering 
from mental disorders such as borderline personality disorder, with reduced experi-
mental and clinical pain sensitivity, or posttraumatic stress disorder, with reduced 
experimental pain sensitivity but pronounced clinical pain complains [ 35 ]. Studies 
using neuroimaging methodologies can inform us about brain anatomy (‘structural’ 
techniques) or about brain activity (‘functional’ techniques), and thus support our 
understanding of the role of different brain regions in pain processing. Prior to the 
availability of human neuroimaging techniques, knowledge about pain perception 
and pain processing was limited and primarily based on animal, human-behavioral 
and electrophysiological studies. 

 As mentioned in the above sections, chronic stress (e.g. childhood adversities) 
produces enhanced pain perception and decreased sympathetic/parasympathetic 
reactivity. This is in line with the assumption of Barsky [ 5 ] that somatization is 
based on an amplifi cation of perceived bodily signals. In the last decade, neuroim-
aging studies were involved in getting beyond the ‘black box’ of self-reported, 
medically unexplained symptoms in somatoform pain disorders. Pathways underly-
ing the experience of persistent unexplained pain in mental disorders are neverthe-
less still far from clear [ 11 ]. 

Summarized, interoceptive sensitivity and autonomic response seem to be 
altered in somatoform patients and these abnormalities may interact with the 
processing of emotional as well as painful stimuli. The ability to correctly 
classify emotional information is necessary for social communication and 
interactions, and defi cits thereby might create an increased vulnerability to 
social stress.
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 The leading model trying to explain somatoform pain on a cerebral level 
describes a ‘neuromatrix’ including a sensory-discriminative and an affective-
motivational component of pain processing, which both are modulated on a cogni-
tive level [ 11 ]. This matrix is assumed to be formed by (i) sensory areas such as 
somatosensory cortex, (ii) limbic regions such as the anterior cingulate cortex 
(ACC) and insula, which are thought to process the emotional aspects of pain per-
cept, and (iii) frontal regions such as the dorsolateral prefrontal cortex, which sub-
serve cognitive/attentional control [ 4 ,  28 ,  30 ,  31 ,  40 ,  58 ,  62 ]. The emotional-limbic 
and the attentional- prefrontal systems are assumed to interact with the sensory-
discriminative system, and this interaction might produce a sensitization to nox-
ious stimuli. Activation of the ACC, somatosensory and frontal cortices to painful 
stimuli correlates more strongly with the individual experience of pain than with 
objective pain characteristics like stimulus intensity. Activation of ascending 
regions like the thalamus represents more objective characteristics of painful stim-
uli [ 15 ]. One aspect of affective dysregulation in somatoform pain patients seems 
to be associated with psychological responses to pain such as a negative self-con-
cept of being weak, low tolerance of stress, a high affective description of indi-
vidual pain, and an increased tendency to catastrophize [ 50 ,  54 ]. This construct has 
been found to be positively related to brain regions associated with affective 
aspects of pain such as ACC and insula [ 25 ,  27 ,  28 ], and negatively correlated to 
the activity of brain areas responsible for top- down pain control [ 53 ]. In line with 
the notion of increased central processing of pain and cognitive stress and a dis-
turbed stress-regulating system in patients with somatoform pain disorders, Stoeter 
and colleagues [ 55 ] found an increased neural activation of the known pain-pro-
cessing areas (thalamus, basal ganglia, operculo- insular cortex) during pain expo-
sure in a group of somatoform patients. Moreover, they found increased temporal 
and parietal cortices activations in somatoform pain patients compared to a healthy 
control group during cognitive stress, but reduced activations during emotional 
stress. 

 Gündel and colleagues [ 28 ] investigated the cerebral processing of noxious heat 
stimuli as objective marker for pain sensation in a group of somatoform pain 
patients. The authors identifi ed a hypoactive state of ventromedial prefrontal/orbito-
frontal cortex (cognitive, top-down control dimension of pain) and a hyperactive 
state of anterior insula (affective dimension of pain), parahippocampal gyrus, and 
amygdala. Amygdala is assumed to (i) integrate nociceptive information, (ii) play 
an important inhibitory/facilitatory role in the modulation of emotional pain behav-
iour, and (iii) modulate hippocampal activity [ 8 ,  37 ]. Thus, memory encoding, stor-
age, and retrieval of aversive, painful events may be disturbed [ 30 ,  47 ]. On a 
structural level, as mentioned above, a reduction of hippocampal volume has been 
described in patients who have been exposed to physical or emotional stress during 
childhood, such as somatoform pain patients [ 10 ,  26 ,  42 ]. Although several studies 
support the important role of amygdala and hippocampus in the pathogenesis of 
somatoform pain disorder, their exact role in pain perception, pain processing and 
pain memory is still emerging.       
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11.1            Introduction 

 One million people worldwide kill themselves every year and nearly 20 times that 
number attempt suicide. During 2008, pain medications containing acetaminophen 
or ibuprofen were involved in 15.1 and 11.3 % of drug-related suicide attempts 
among youngsters [ 7 ]. Recently, painkillers containing an association of dextropro-
poxyphen and acetaminophen have been forbidden by the European Medicines 
Agency because of the high rate of suicide with this drug. Beyond the accessibility 
of these drugs, could this use of painkillers be interpreted as a way of ending life for 
killing pain?  

11.2     Physical Pain, Suicidal Ideations and Suicidal Behaviors 

 The presence of chronic pain has been associated with suicidal thoughts but also 
suicidal acts [ 39 ]. For instance, Fishbain et al. [ 9 ] reported that painful patients 
recruited in rheumatologic wards have a two-fold increased risk of having suicidal 
thoughts and between 2- and 4.5-fold increased risk of having suicidal plans in 
comparison to general population. It is largely admitted that chronic pain is related 
to suicidal behaviors, from suicidal ideation to completion [ 8 ,  9 ,  11 ]. Thus, suffer-
ing from a severe chronic pain is one of the criteria proposed to evaluate suicidal 
risk in DSM-5. 
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11.2.1     Features of Pain 

 Nearly 30 % of patients displaying chronic pain reported suicidal ideation [ 14 ]. The 
relationship between chronic pain and the increased suicidal risk is not solely 
explained by the presence of psychiatric diagnoses. In a Canadian population-based 
study, the authors reported that four chronic pain conditions—back pain, fi bromyal-
gia, arthritis, migraines—increased the risk of suicidal ideation and suicide attempt, 
even after controlling for psychiatric diagnoses [ 39 ]. After controlling for co- 
occurrence of medical conditions, chronic pain remained associated with suicidal 
ideation and suicide attempt. The higher number of pains, the more the risk of sui-
cidal behavior is [ 18 ]. 

 It has been suggested that the suicidal risk was also depending on the nature of 
pain. Abdominal, neuropathic, arthritic pains and headaches have been associated to 
an increased suicidal risk independently of psychiatric history [ 4 ,  39 ,  43 ,  49 ]. 
Chronic pain is related to increased risk of either suicidal ideation or suicide 
attempts independently of depression in adults [ 28 ]. In a longitudinal study of 9,970 
American adolescents the association between chronic pain and increased risk of 
suicidal ideation was independent of depression whereas the association between 
chronic pain and increased risk for suicide attempts was mediated by the presence 
of depression [ 48 ]. 

 Nevertheless, the association between the intensity of pain and the emergence of 
suicidal ideation and suicide attempt is, however, not so clear. Smith and al. [ 43 ] 
showed an association between pain intensity and suicidal ideation, even after con-
trolling for the severity of depression in chronic pain patients [ 43 ]. The intensity of 
pain is a predictive factor of suicidal ideation [ 5 ] independently of psychiatric dis-
orders. However, Olié et al. [ 33 ] have not found higher intensity of physical pain in 
depressed suicide attempters  vs . depressed controls, nor any association between 
the intensity of physical pain and intensity or frequency of suicidal ideation.  

11.2.2     Pain Tolerance 

 Patients displaying chronic pain are more vulnerable to suicide attempts. In a study 
of 4,964 patients with chronic abdominal pain, 15 % attempted suicide [ 28 ]. In 
another study, around 5 % of patients suffering from a non-malignant back pain 
attempted suicide [ 43 ]. Thus, it appears that more research is warranted to deter-
mine the prevalence of suicide attempt in each type of chronic pain patients. 

 Individuals with an innate higher pain threshold might be more likely to engage 
in suicidal behaviors [ 13 ]. In the  interpersonal theory of suicide , one can only 
acquire the fearlessness necessary to enact lethal self-injury by experiencing a series 
of painful and provocative events leading to habituation to the fear and pain of sui-
cide [ 21 ]. The acquired capability for suicide, mediated by painful events, is thus 
composed of an increased pain tolerance and a lowered fear of death [ 47 ]. Orbach 
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et al. [ 35 ] hypothesized that high pain tolerance and indifference to the body may 
facilitate suicidal behavior under conditions of severe stress. Suicidal adolescents 
have higher thermic pain threshold than both psychiatric and healthy adolescents 
[ 36 ]. Moreover, suicidal adults endured a higher number of electric shocks and 
scored lower on the appraisal of pain in comparison to both patients admitted for 
accident injuries and control subjects. Furthermore, suicidal lethality was correlated 
with pain tolerance [ 35 ].  

11.2.3     Pain and Completed Suicide 

 There are few studies about the relationship between chronic pain and suicide com-
pletion. Fishbain et al. [ 10 ] have found that the risk of suicide completion was two 
to three times higher among chronic pain patients comparatively to the general 
population. In this pioneering work, the authors postulated that the association 
between chronic pain and suicide might be mediated by the presence of depressive 
illness. Kotarba [ 24 ] pointed out that the acute demoralization secondary to contin-
ued pain treatment failures might sequentially lead to hopelessness, depression, and 
suicide. In a 10-year follow-up study, Penttinen [ 38 ] reported an association between 
back pain and suicide completion. Lofman et al. [ 27 ] investigated the prevalence of 
hospital-treated musculoskeletal diseases among 2,310 suicide victims. Victims 
with a diagnosis of back pain, and victims with musculoskeletal disease other than 
back pain were compared with those having no history of musculoskeletal disease. 
The risk of suicide was 14.3 times higher in patients with musculoskeletal diseases 
(other than back pain) in comparison to controls. Kikuchi et al. [ 23 ] reported an 
association between suicide and severity of pain after controlling for socio-demo-
graphic and clinical factors—alcohol consumption but not psychiatric disorders. 
This result was replicated in a large database of veterans (N = 260,254) after control-
ling for psychiatric disorders [ 17 ]. Pain  per se  is associated with an increased risk 
of suicide independently of psychiatric condition.   

11.3     Psychological Pain, Suicidal Ideation 
and Suicidal Behaviors 

 A given subject may seek death through suicide as a mean to be relieved of a painful 
internal state. Suicide becomes a problem-solving behavior in order to “ stop the 
painful fl ow of consciousness ” [ 40 ]. Psychological pain should be recognized as a 
distinct symptom construct, separate from mood disorders, occurring across psychi-
atric diagnoses [ 20 ]. It can be considered as a response to noxious psychological 
stimuli analogous to physical pain as a response to noxious physical stimuli. For 
Shneidman [ 41 ], psychological pain or ‘psychache’ is “ the introspective experience 
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of negative emotions such as dread ,  despair ,  fear ,  grief ,  shame ,  guilt ,  frustrated 
love ,  loneliness and loss ”. Psychological pain has often been described as worse 
than any physical pain ever experienced in patients suffering from depression with 
a history of a life- threatening physical illness or trauma [ 37 ]. 

 Unbearable psychological pain is frequently mentioned in suicide notes. It may 
suggest that subjects with a higher propensity for mental suffering may be at greater 
risk of suicidal ideations and behaviors [ 30 ]. 

 “ I can ’ t stand the pain any longer ” is one of the most common phrases found in 
suicide notes and usually refers to psychological pain rather than to physical pain. When 
asked about the reasons of committing suicide, patients frequently express a wish to 
relieve a mental condition, to die, to communicate hostility, and to infl uence others [ 1 ]. 

 For Shneidman [ 41 ], ‘psychache’ is at core of suicidal process, stratifi ed in six 
steps:

    1.    Existence of psychosocial stressors leading to feelings of rejection;   
   2.    Infl uence of factors including genetic vulnerability;   
   3.    Perception of stressors as negative and painful;   
   4.    Emergence of an unbearable psychological pain;   
   5.    Consideration of death as the only way to relieve the pain;   
   6.    Exceeding of the threshold of psychic pain.    

  The suicidal act appears as an attempt to escape intolerable suffering. “ Suicide is 
not so much a movement toward death as it is a movement away from intolerable 
emotion ,  unendurable pain ,  unacceptable anguish ” [ 41 ]. 

 In addition the motivations to escape from aversive/painful self-awareness were 
mentioned in the  escape theory  of suicide. According to Baumeister [ 2 ], suicidal act 
may be considered as an ‘ escape from self ’ and the surrounding world. Therefore, 
subjects with a greater propensity to experience psychological distress were more 
likely to transition to the suicidal act. Moreover, suicidal subjects focus on pain and 
related negative emotions. “ There is ,  however , […]  an aspect of mental life and 
behavior that is characteristic of the suicidal state of mind. It is called constriction , 
 and refers to a narrowing or tunneling of the focus of attention ”. Psychological pain 
and mental constriction would therefore be two central aspects of the ‘suicidal mind’. 
Patients having suicidal plan reported higher cognitive constriction (feeling of being 
blocked) than patients without suicidal plan [ 31 ]. The role of painful defeat or entrap-
ment in suicidal process was highlighted by the  cry of pain model  [ 19 ]. It refl ects the 
suicidal process in three stages on the basis of neuropsychological studies [ 45 ]:

    1.    Suicidal individuals are hypersensitive to signals of loss, defeat and rejection;   
   2.    Suicidal individuals have a greater tendency to feel trapped because of diffi cul-

ties in solving problems;   
   3.    Suicidal subjects have more diffi culties to consider positive solutions.    

  Thus, several cognitive defi cits (involving impairments in selective attention, in 
autobiographical memory and verbal fl uency) lead a subject to be more sensitive to 
certain external events, not to fi nd solutions (which leads to the feeling that there is 
no escape), and the inability to consider positive events (which leads to despair). 
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 A growing literature provides evidence that psychological pain is a contributory 
factor in suicidal behavior. Berlim et al. [ 3 ] have investigated the relationship 
between suicidality and four domains of quality of life (social, psychological, phys-
ical and environmental dimensions). Poor quality of psychological life linked to 
psychological pain, was strongly associated with suicidality even after controlling 
for the level of depression and despair. In a sample of 51 students, intensity of 
‘worst-ever psychache’ was associated with current depression and a history of sui-
cidal ideation [ 25 ]. Pain intensity was correlated with suicidal ideation indepen-
dently of severity of depression in depressed patients [ 33 ,  46 ]. Lester [ 25 ] found that 
self-rated worst-ever psychological pain was associated with a history of suicidal 
ideation but not with suicide attempts. Troister [ 44 ] reported in 1,475 students that 
the intensity of psychological pain was predictive of suicidal behavior but not sui-
cidal ideation. In criminal offenders, psychological pain scores were related to a 
history of suicide attempt [ 32 ]. Depressed patients with a recent or past history of 
suicide attempt expressed signifi cantly higher levels of psychological pain than 
patients without any history of suicide attempt [ 33 ]. In another study, suicidal inpa-
tients were found to be suffering from more intense psychological pain than non-
suicidal psychiatric patients and healthy controls [ 34 ]. Mee et al. [ 29 ] developed a 
brief self-rating scale to evaluate the intensity and frequency of psychological pain 
in depressed patients, the Mee-Bunney Psychological Pain Assessment Scale 
(MBPPAS). A signifi cant linear correlation between psychological pain and scores 
of suicidality measured by the Suicidal Behavior Questionnaire was observed. 
Moreover, patients scoring above the mean on the MBPPAS reported a higher num-
ber of previous suicide attempt than those with lower scores. Higher perception of 
psychological pain during depression may be a factor of vulnerability to suicidal 
act. In depressed suicide attempters the level of psychological pain was signifi cantly 
and positively associated with intensity and frequency of suicidal ideation [ 33 ]. van 
Heeringen et al. [ 46 ] have shown that psychological pain intensity was correlated 
with suicidal ideation and hopelessness, independently of severity of depression. In 
addition, psychological pain could be related to a history of suicidal act and its 
intentionality [ 12 ] but not to its severity [ 26 ].  

11.4     Neurobiological Basis 

 If clinical data clearly suggests a close link between suicidal behavior and pain, 
neurobiological data are few. However, some common pathways have to be high-
lighted. The serotonergic system is well known to take part into the pain phenome-
non but is also involved in suicidal behaviors [ 45 ]. Moreover, some indirect cues 
may indicate the possible implication of opioid system in the suicidal vulnerability: 
excess of mortality by suicide in intravenous opiates users [ 15 ], association between 
suicide and A118G polymorphism of OPRM1 gene [ 16 ], encoding for mu-opioid 
receptor, involved in pain perception and analgesic drugs effi cacy [ 42 ]. In addition, 
a signifi cant body of research from functional neuroimaging studies demonstrated 
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that the prefrontal cortex, insula, and the anterior cingulum were involved in both 
psychological and physical pain [ 6 ]. Interestingly, these cerebral regions have been 
associated with suicidal vulnerability [ 22 ].  

11.5     Conclusion 

 Pain  per se , and not necessarily mediated by depression or other psychiatric condi-
tion, is associated with an increased risk of suicide. Pain defi nition cannot only rely 
on physical dimension; it would be of interest to better characterize psychological 
pain. To consider pain as central in suicidal behavior would help to develop innova-
tive alternatives and to better understand the suicidal physiopathology.     
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12.1            Introduction 

 Despite considerable popular and scientifi c attention to autism spectrum disorder 
(ASD), relatively little empirical knowledge is still available to guide our under-
standing and treatment of pain among children with an ASD. Compounding this 
paucity of knowledge are notions that children with ASD are insensitive or indiffer-
ent to pain. 

 While ASD alters typical forms of communication, typical everyday interests 
and behaviors, there are no data to support the commonly held belief that children 
with an ASD experience pain any less frequently or severely than others. Pain sig-
nals can be ambiguous leading to confusion and highly subjective assessments that 
present a tremendous challenge for clinicians, researchers, children and their fami-
lies. Even when pain-specifi c behaviors are evident, they have been regarded as 
altered, blunted, or confused with other sources of generalized stress, arousal, or 
misinterpreted as indicative of general emotional stress or autonomic dysregulation 
(e.g., rage behaviors). This notion has been reinforced by standardized texts (i.e., 
DSM-IV) reporting that autism is associated with ‘a high threshold for pain’ [ 6 ]. 
Together with a paucity of systematic research, our understanding of pain in 
children with ASD is very limited and to a great extent based on anecdotal reports 
and clinical studies derived from heterogeneous populations. 
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 Inherent to understanding how ASD might infl uence the pain experience is the 
need to appreciate that this disorder constitutes a vast spectrum of behaviors, 
means of communication and capacity for social engagement. At one extreme, 
high functioning individuals are able to use timely self-report of pain, while at the 
other end, children with severe communication and cognitive limitations may 
present with nonspecifi c arousal and self injurious behaviors, leading families 
and clinicians to search for a ‘pain source’ or irritability of unknown origin 
(PIOU) [ 84 ]. With the exception of one review article [ 39 ] and a paucity of basic 
and clinical studies specifi c to pain in ASD, at this point we need to rely on what 
can be learned from studies of pain in children with other developmental disabili-
ties and children in general. It is beyond the scope of the chapter to provide an 
exhaustive review of pain in children with disabilities and for more information, 
readers are directed to Oberlander and Symons [ 77 ]. Building on this knowledge, 
this chapter will provide an overview of how ASD might infl uence the pain expe-
rience and offer suggestions for assessing and managing pain among children 
with ASD.  

12.2     Pain in Children with Developmental Disabilities 

 Until recently pain in children with developmental disability (DD) received little 
scientifi c attention. As study participants individuals with DD have been systemati-
cally excluded from pain and related research. This practice has changed [ 77 ] and 
is refl ected in recent changes to what The International Association for the Study 
of Pain (IASP) defi ned as pain: “ an unpleasant sensory and emotional experience 
associated with actual or potential tissue damage ,  or described in terms of such 
damage ” [ 67 ]. However, given the emphasis on self-report and an assumed capac-
ity for verbal communication the IASP clarifi ed the defi nition of pain to recognize 
that “ the inability to verbally communicate in no way negates the possibility that 
an individual is experiencing pain and is in need of appropriate pain relieving 
treatment ” [ 53 ]. In this sense this understanding emphasizes the need to recognize 
and assess features of an individual’s behavioral and physiologic repertoire as 
legitimate indices of pain expression and experience. Thus there is a need to 
develop strategies to manage this universal, but highly individual human condition, 
regardless of the underlying capacity to demonstrate or report painful 
experiences. 

 Whether from a single or multifactorial cause (e.g., genetic/metabolic disorders) 
that contributes to ASD, the spectrum of clinical disorders can be associated with 
multiple sources of acute and chronic pain. To the best of our knowledge we have 
no epidemiological data reporting on the scope of pain in children with ASD. 
However, drawing from a limited but emerging database regarding pain among chil-
dren with a developmental disability (DD) [ 15 ], Breau et al. [ 16 ] reported that 78 % 
of children with DD experienced some type of pain. Sixty-two percent experienced 
non-accidental pain (pain type varied by motor ability) and the pain was of a 
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signifi cant severity to be disturbing, chronic and frequent. Stallard [ 86 ], using a 
diary, reported that 74 % of the sample of children with DD experienced some form 
of pain over a 2-week period (for 68 % it was rated as moderate to severe). Most 
troubling was that none of the children was reported to be receiving any type of pain 
management. Although less is known about adults, studies with adults with cerebral 
palsy have produced similar results in relation to chronic conditions that are most 
likely associated with pain [ 55 ]. Minihan [ 69 ] reported that 99 % of residents in a 
residential facility had at least one chronic medical condition that required contin-
ued monitoring such as fractures, dental problems, or arthritis that resulted in 
chronic daily pain.  

12.3     ASD and How Might It Infl uence the Pain Experience 

 Autism is a childhood developmental disorder with a prevalence that has been esti-
mated to be between 1-in-150 to 1-in-91 individuals [ 27 ,  58 ]. Autism is character-
ized by a triad of behavioral, social and communication disorders, all of which may 
alter the pain experience. Characteristically abnormal social relationships and defi -
cits in verbal and non-verbal communication [ 80 ] are further compounded by ste-
reotypic and restricted patterns of social behavior, interpersonal relations, interests 
in inanimate objects and a restricted range of activities [ 6 ]. Autism is also associated 
with cognitive impairment in approximately 70 % of children functioning at an 
intellectually disabled level [ 62 ,  78 ], although the assessment of intellectual status 
is often diffi cult in this population leading to phenotypic variation and a spectrum 
of cognitive impairments [ 28 ]. Autism is also characterized by impaired nonverbal 
and interpersonal social behaviors leading to a failure to develop social relation-
ships [ 1 ] and a focus on nonhuman objects in the environment [ 19 ,  78 ]. Common 
are poor eye contact, an absent or delayed social smile and impairment in the use of 
other facial expressions and altered sensory processing [ 1 ,  6 ,  78 ]. Against these 
features and seemingly paradoxical reactions to sensory stimuli we often ask what 
impact might the behavioral and developmental phenotype of ASD have on the pain 
experience. 

 Together, given altered facial emotional expression, social responsiveness and 
appropriate use of language, it is likely that typical childhood expressions of pain 
are altered. In the face of an acute painful event, a child with ASD might not cry, 
use appropriate verbal communication or seek comfort from a caregiver leading to 
a perception that the child is not experiencing pain. Compounding this, diffi culties 
using body gestures and understanding the language of others [ 1 ] may only con-
tribute to the impression that children with ASD do not seem to express pain or 
seek comfort from others when in distress. However, parents of children with other 
cognitive or neurological impairments leading to communication limitations fre-
quently rely upon nonverbal behavior to determine if their child is in pain [ 42 ,  66 ], 
and there is no reason to believe that children with ASD have different pain 
experiences.  
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12.4     What We Know About Nociception and Autism 

 To date we have a very limited understanding of pain in children with ASD. 
Anecdotally, clinicians and parents report a high tolerance for pain, but whether this 
belief is evident using objective observational measures or biomarkers that refl ect 
an underlying neurobiology has yet to be widely and systematically studied. 
Children with ASD have been described as having ‘reduced pain sensitivity’ [ 8 ,  46 , 
 48 ], ‘not feeling pain as intensely as others’ [ 47 ], having an ‘indifference to pain’ 
[ 72 ], and having a ‘high threshold for pain’ [ 6 ]. To date reports of altered pain sen-
sation have relied on anecdotal observations and clinical impressions [ 89 ] and these 
generalizations have not been systematically examined with adequate empirical 
evidence. 

 Using a socio-communicative perspective Craig et al. [ 34 ] has offered, as an 
alternative explanation for the apparent pain insensitivity in children with autism. 
Namely, the altered perceptions of others in this setting derives from inadequate 
communication skills and social relatedness [ 37 ]. Kanner, who fi rst documented the 
disorder, regarded social dysfunction and unusual responses to the social environ-
ment as two essential features of autism [ 50 ] and, given the importance of social 
emotional communication of pain, it is understandable how the beliefs about pain in 
ASD evolved. 

 An increased behavioral reactivity to procedural pain following dental cleaning 
procedures has been reported in youth with ASD [ 36 ] and a venipuncture-related 
acute pain event [ 72 ]. Nader et al. [ 72 ] observed greater facial reactivity in 3–7 year 
old children with ASD during the needle phase compared with children without 
ASD. However the use of bundling to aid in the safety of the procedure in that study 
limited the interpretation of this fi nding. Together the fi ndings refl ect how a spec-
trum of function—perhaps linked with cognition—might be tied to a capacity to 
‘communicate’ a pain experience, rather than an underlying neurological abnormal-
ity in nociception. 

 Direct links between the altered neurologic substrate that underlies ASD and 
nociceptive systems remain elusive, although neurobiological studies suggest 
hyperfunctioning of the endogenous opioid system [ 46 ,  48 ,  73 ,  88 ] and altered sero-
tonergic system function [ 68 ], both of which could impact nociceptive systems. 
Opioid hyperfunction may account for reported pain insensitivity and may be linked 
to a variety of factors including, a genetic-related opioid system dysfunction that 
could lead to overproduction, defi cient degradation, abnormal feedback or messen-
ger mechanisms. Another hypothesis has been that repetitive stereotypic motor 
behaviors (including self-injury) in some individuals with ASD lead to increased 
brain opioid levels, euphoria, and apparent pain insensitivity [ 46 ]. 

 Research fi ndings addressing opioid system function in children with autism 
have been mixed [ 46 ]. Early studies [ 48 ] supported the hyper-opioid hypothesis, but 
control groups were not equivalent (i.e. diagnosis, age, sex) and the use of validated 
assessment approaches and the reliance on retrospective data further weakened this 
hypothesis. More recently, using parent report of pain behaviors in children with 
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ASD ranked as normal low or very low in pain-associated behaviors, a signifi cantly 
increased serotonin level was observed in children with very low levels of pain 
reactivity [ 68 ]. Subsequently, Tordjman et al. [ 88 ] reported among children with 
ASD enhanced physiological (heart rate) and hormonal stress responses (beta- 
endorphin) associated with a venipuncture procedure, while a high proportion of 
these children had absent or reduced behavioral pain responses. Study of several 
related phenomena may lead to an understanding of possible relationships between 
neurodevelopment and the pain system. 

 Together such contradictory fi ndings are diffi cult to reconcile but might suggest 
that altered pain sensitivity in autism might be related to differences in mode of pain 
expression or levels of function, coupled with an altered endogenous biological 
capacity to mount a nociceptive response.  

12.5     Neurodevelopmental Disorders and Pain: Implications 
for Pain in Children with ASD 

 Indirect evidence of possible relationships between neurobehavioral disorders and 
altered pain system function come from emerging research in diverse clinical set-
tings that include genetic disorders, degenerative and hypoxic disorders, and isch-
emic injuries that might offer some insights into pain in individuals with ASD. 
Relationships between pain and the motor system have been well described [ 31 ]. 
The response to pain in an awake individual is frequently an immediate and obvious 
motor reaction, a biologically inherent and protective necessity. Essential to this 
reaction pattern is the sensorimotor integration that occurs in the basal ganglia [ 31 ]. 
The basal ganglia play a role in integration of a variety of sensory-affective- cognitive 
components of pain and the modulation of nociceptive information. Studies of the 
effects of lesions to the basal ganglia and frontal lobe have implications for under-
standing interactions between neurological impairment and pain. Severe neuro-
pathic and persistent central pain states, as well as motor impairment, have been 
described in case reports of adults with pathologic conditions that involve the basal 
ganglia, including Huntington’s disease [ 5 ], stroke, and trauma [ 91 ]. Similar lesions 
in children may also result in altered pain states, yet these remain to be described. 

 A similar source of research that may yield some understanding of how an acute 
neurologic injury alters pain signals comes from work investigating pain following 
a stroke or spinal cord injury [ 93 ]. A number of well-described chronic pain syn-
dromes are associated with spinal cord damage and stroke. These pain conditions 
may be related to altered neurotransmitter function (NMDA, GABA, peptide 
release, etc.), loss of descending inhibition, excitotoxicity or anatomical factors. 
Whether these processes are responsible for complex pain syndromes in children 
with central lesions at birth or acquired brain injuries remains to be determined. It 
is noteworthy that the impact of these pathophysiological processes on the modula-
tion of pain is one of hyperexcitable presence of pain rather than its absence. 
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 A possible link between the neurologic substrate that comprises genetic develop-
mental disabilities, such as phenylketonuria, Downs’ syndrome or Rett syndrome, 
and an altered pain system may be the monoamine neurotransmitter serotonin 
(5HT). It has been demonstrated that many genetic disorders associated with cogni-
tive impairment also are associated with altered levels and function of biologic 
amines (5HT) [ 10 ,  35 ,  74 ,  81 ]. Given that these neurochemicals are also involved in 
the transmission and modulation of pain signals and play key roles in ASD, it is 
conceivable that an altered capacity to modulate pain is present in these conditions. 
While it is unclear whether developmental disabilities are the consequence of 
genetic or epigenetic phenomena, the possible relationship between altered mono-
aminergic structure/function, developmental disability and altered pain systems 
warrants further investigation.  

12.6     Pain Sources and Risk Factors 

 Activities of daily living associated with ASD may lead to everyday painful experi-
ences that are common to all children. However, for some this developmental dis-
ability may involve the use of assistive devices for positioning and mobility and 
brings with it new and different sources of pain (see [ 40 ]). Dislocated hips, pressure 
sores from skin breakdown and repetitive use injuries do occur and must be consid-
ered. Splinting and casting may be required for the prevention and treatment of 
contractures and can be associated with pain. Feeding tubes can result in gastric 
distention, tugging or pulling of the tube, or skin breakdown at the tube site and are 
a potential cause of pain on an everyday basis. In some children with ASD, motor 
impairments may lead to increased tone, spasms, increased deep tendon refl exes and 
clonus, coupled with weakness and loss of dexterity (cerebral palsy). Spasticity and 
spasms can cause signifi cant discomfort through waking and sleeping hours. 
Treatment of spasticity frequently involves invasive procedures; high tone/spasticity 
may be treated through surgical intervention (selective dorsal rhizotomy, implanta-
tion of an intrathecal baclofen pump), while pharmacologic management of tone 
may include intramuscular injection of botulinum toxin A. Repeated procedures 
may lead to nerve trauma and neuropathic pain. Neuropathic pain can be diffi cult to 
identify and treat, but should be considered an ‘occult’ source of pain in individuals 
with severe neurological impairments with prolonged pain of unknown origin. 

12.6.1     Common Sources of Pain: The Gastrointestinal Tract 

 Parents of children, adolescents, or young adults with ASD often come to the physi-
cian for help with gastrointestinal problems, often constipation. Several early stud-
ies found that gastrointestinal symptoms were more common in ASD children than 
in children without ASD [ 61 ,  71 ]. A study using a bowel symptoms questionnaire 
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compared 50 children with ASD to 35 children with other developmental disorders 
and 115 control children, and found that there was a higher incidence of bowel dis-
orders in both the ASD and other developmentally disordered children compared to 
the control children [ 85 ]. Whether pain is a more frequent occurrence in everyday 
life, a recent study reported that 35 % of parents of children with ASD had concerns 
about their child’s bowels and 27 % sought medical treatment for these concerns 
compared with 4 % of parents of control children [ 85 ]. 

 Because of communication limitations in children with ASD, chronic abdominal 
pain may go unrecognized, even with a higher incidence of gastrointestinal disor-
ders. Constipation occurs in about 2–5 % of healthy children, while signifi cantly 
increased rates of moderate to severe constipation were found in the ASD children 
and 54 % had megarectum (large rectosigmoid loading of stool) in children with 
abdominal pain [ 3 ]. In the same study, consumption of milk was found to be the 
strongest predictor of constipation in the ASD children, while stool frequency, glu-
ten consumption, soiling, and parent reports of abdominal pain were not predictive 
of constipation. In a study of dissacharidase defi ciency in children with ASD, lac-
tase defi ciency was found in 58–65 % of children, and was 1.7 more common in 
boys with ASD than in girls [ 60 ]. Importantly, intestinal infl ammation was found in 
only 6 % of the children studied, suggesting that lactase defi ciency may be a com-
mon source for abdominal pain even without evidence of gastrointestinal 
infl ammation. 

 Functional abdominal pain (FAP) and irritable bowel syndrome (IBS) are both 
associated with recurrent abdominal pain and are the most common complaints in 
childhood, second to headaches [ 30 ] and there is no reason to believe that children 
with ASD would not share these common pain sources. Little is known about the 
incidence of functional gastrointestinal disorders in children or adults with ASD. 
What we know about abdominal pain in people with ASD can be extrapolated from 
the functional gastrointestinal disorders (FGID) studies in the general population. 
Individuals with IBS were found to have an association of rectal hypersensitivity 
and abnormal abdominal pain referral after rectal distention [ 43 ]. Constipation is 
common and rectosigmoid loading of stool is frequent in individuals with ASD, 
leading to frequent rectal distention, further contributing to chronic abdominal pain 
[ 43 ,  60 ]. Increasing evidence points to visceral hypersensitivity underlying recur-
rent abdominal pain in IBS or FAP, with ‘brain-gut top-down’ and ‘bottom-up’ sen-
sory dysregulation [ 26 ]. When followed over a long period of time, a bidirectional 
infl uence of visceral hypersensitivity and emotional state on abdominal pain and 
gastrointestinal symptoms, such as constipation, have been reported [ 59 ]. Applying 
such fi ndings linking abdominal pain in FGID to an ASD population, one might 
hypothesize an increase in visceral hyperalgesia and abdominal pain in ASD sec-
ondary to underlying sensory integration and sensory fi ltering disorders. Given the 
increasing evidence from brain imaging studies that neural processing of visceral 
stimuli is altered in IBS and stress and negative emotion appear to contribute to 
symptom frequency and severity, conceivably illustrating how IBS and FAP in ASD 
might lead to increased pain sensitivity associated with a decreased capacity to reg-
ulate already disordered brain-gut axis signaling [ 57 ]. 
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 A number of genetic and metabolic factors might contribute to altered nocicep-
tion and pain signal processing in ASD. Mitochondrial dysfunction related to 
genetic variations in mitochondrial DNA, and associated energy needs of nerve, 
muscle, and infl ammatory cells involved in gastrointestinal function, have also been 
hypothesized as a contributing factor to abdominal pain associated with mitochon-
drial disorders [ 24 ,  25 ]. The role of mitochondrial disorders in pain and fatigue are 
also being examined in individuals with ASD [ 44 ] offering an intriguing ‘window’ 
into a biological mechanism that might underlie altered pain system function 
in ASD. 

 Another intriguing factor underlying altered pain system function in ASD may 
be related to the neurochemical oxytocin (OT). Markedly reduced plasma levels of 
OT have been reported in autism [ 7 ,  54 ,  70 ]. To date there are no reports of CSF OT 
levels in ASD; however, it may be conceivable that OT in its role as a pro-social 
hormone might be associated with the socioemotional impairments that character-
ize pain related behaviors in ASD. How oxytocin infl uences the pain experience and 
its role in pain management in children with ASD remains to be studied. 

 Beyond physiological factors, the gastrointestinal symptoms in children with 
ASD may also be shaped by the ability of caregivers or others to recognize behav-
iors as indicative of pain. An association has been observed between gastrointestinal 
symptoms and autism severity, suggesting that children with more severe autism are 
likely to have more severe gastrointestinal symptoms and vice versa. Alternatively, 
the severity of behavioral symptoms may be exacerbated or even partially attributed 
to the underlying gastrointestinal problems [ 2 ]. Given the possible altered function 
of the neuroenteric axis that underlies visceral hyperalgesia in ASD, future research 
is needed to elucidate the nature of abdominal pain and identify treatments in this 
population [ 38 ,  56 ].   

12.7     Pain Assessment Tools 

 To date no specifi c pain assessment tools have been developed for children with 
ASD and it remains unclear how nonverbal and social behavioral impairments and 
a failure to develop social relationships infl uence the use of typical pain assessment 
approaches. Namely, how do poor or deviant eye contact, absent social expression 
(i.e., a smile) or preferences for inanimate objects infl uence the way pain is assessed. 
Available assessment scales (see Table  12.1 ) designed to assess pain among chil-
dren and adults with developmental disabilities offer ways to index distress, particu-
larly where communication and motor function are limited (for more detailed 
reviews specifi c to scale development see [ 13 ,  18 ]). Measures developed to identify 
a variety of possible pain signals in individuals with intellectual impairments [ 17 , 
 32 ,  52 ] may offer ways to assess pain in the low functioning child with ASD. Scales 
for other vulnerable populations (neonates, elderly) such as the revised FLACC [ 64 ] 
could be adapted for use in this setting. Table  12.1  offers tools where verbal com-
munication is restricted or idiosyncratic. These include quantifi cation of 
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vocalizations (e.g. cry, scream, moan), facial expression, movement (both increased 
and decreased), change in muscle tone (increased and decreased), guarding/protec-
tion and changes in every day activity (social interaction, eating and sleeping). For 
high functioning children typical pain assessment approaches should be applied 
(Table  12.1  and see [ 45 ]). Most often the scales are completed by proxy report, vary 
somewhat in their administration time, may be used for initial assessment and, in 
some applications, for repeated evaluation for acute, post-operative, and chronic 
pain. Measurement approaches focused on establishing sensitive and specifi c mea-
sures of nonverbal facial pain displays (e.g., facial action unit activity) [ 72 ] and 
biobehavioral reactivity (heart rate variability) [ 76 ] have been studied, but the clini-
cal utility of these approaches remains to be established.

   For children with high functioning autism who present with abdominal pain, 
a good developmental and social history will help determine the overall diagnosis 
[ 23 ]. The importance of considering changes in behavior (often called a ‘setting 
event’) refl ecting pain highlights the need to look for medical reasons for pain in 
individuals with autism [ 9 ,  20 ,  33 ]. Given frequent sensory sensitivity, diffi culty 
fi ltering sensory stimuli, perseveration on symptoms with diffi culties in self- 
soothing, visceral hyperalgesia is often considered, particularly when medical eval-
uations are unable to identify a defi ned pathology. Description of the stool in 
children with recurrent abdominal pain may help identify those with visceral hyper-
algesia [ 83 ]. 

 The pain history can be guided by the use of an established, symptom cluster 
assessment tool, such as those offered by Lotan, Breau, Hunt and Burkitt [ 17 ,  22 , 
 51 ,  63 ]. 

 This approach might provide a profi le of typical everyday behaviors and how 
they have changed during this period of ‘pain’ and other associated changes in 
everyday function/activities (see Table  12.2 ). An alternative but complementary 
approach was developed based on pairing assessment with an examination [ 14 ].

   Where cognitive and communication abilities are severely limited, understand-
ing behavioral changes from an agreed upon baseline may be the most reliable mea-
sure of pain/distress available. A detailed history should include an account of 
known baseline behaviors or physical conditions, temporal sequences, known 
stressors, and an understanding of the typical repertoire of verbal and nonverbal 
cues used to communicate pain and a variety of affective states. Use of a brief home 
video recording of the behavior and watching it with the family may be a helpful 
way to engage the family in developing a common understanding of the symptom. 
The infl uence of the caregiver’s perceptions, social setting and the individual’s tol-
erance to change/stress are key to understanding pain in this setting. Context of the 
pain behavior is crucial. Pain on changing a diaper suggests hip subluxation or 
sacral decubitus ulcers; pain after eating or upon laying down suggests gastro 
esophageal refl ux, for instance, as does repetitive self-hitting of the chin, neck, or 
chest. Beyond a pain history, a detailed review of all systems, medications, allergies, 
diet and recent procedures remains essential. Finally, during the physical examina-
tion, careful observation, with guidance by experienced caregivers is essential. 
Throughout the exam, one should observe the individual’s facial and vocal reactions 
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to manipulations, as well as the reaction of the parent or caregiver (as a proxy for 
self-report; a ‘gut-reaction’ or intuition can sometimes help more than asking them 
for a more complex evaluation of pain behaviors). In the search for the source of 
‘irritability of unknown origin (IUO)’ one should consider a broad differential diag-
noses as illustrated in Fig.  12.1 .

12.8        Pain Management 

 To date no specifi c pain management guidelines have been published for children 
with ASD. In a recent review of management approaches to gastrointestinal prob-
lems, Buie et al. [ 21 ] suggested management strategies should be guided by adapta-
tion of general pediatric guidelines for typical management of abdominal pain, 
chronic constipation, and gastro esophageal refl ux disease. Thus typical pain man-
agement focuses on identifying the underlying pathology leading to a diagnosis and 
treatment plans, reducing distress and facilitating a return to baseline function, just 
as would be appropriate for any child. Even with a careful history and thoughtful 
approaches investigating irritability, identifying specifi c sources of pain may remain 
uncertain and one is frequently faced with the considerable probability that the fi nal 
diagnosis becomes a ‘medically unexplainable pain’ [ 65 ], leading to a clinical 

     Table 12.2    When everything is ‘right’ but nothing seems to work: Approaches to explaining 
‘therapeutic failure’   

 1. Limited knowledge and bias about ASD and pain 
 2. Impact of an altered neurological system 
  (a)  What do we know about the underlying neurological disorder that infl uences function of 

the pain system in ASD (i.e., gastrointestinal dysfunction)? 
 3. Limited access to pain experience 
  (a) Is an assessment of pain possible using a standard tool? 
  (b) Have we targeted the right symptom endpoint? 
  (c) What is about the individuals capacity to communicate distress that might be pain-specifi c? 
 4. Diagnosis in doubt 
  (a) Have we searched for the ‘irritability of unknown origin’? 
  (b)  Multiple candidate diagnoses and conditions (i.e., sleep disturbances, nutrition, intercurrent 

infection, social context)? 
  (c) What is the ‘pain’ signal communicating? 
 5. Right drug, ….but still not effective 
  (a) Pharmacokinetic, pharmacodynamic and genetic factors 
  (b) Drug – drug interactions 
  (c) Drug – environment interactions (i.e., smoke, grapefruit juice) 
 6. Contextual factors 
  (a) Lack of ‘Pain Map’ 
  (b) Multiple caregivers but poorly coordinated health care 
  (c) Lack of a case manager 
  (d) Lack of a plan for ongoing evaluation and management 

   ASD  autism spectrum disorder  
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dead- end—“ I can ’ t diagnose ,  therefore I can ’ t treat ” (Montgomery C, personal 
communication 2000). 

 A pain-related diagnosis in this setting may not always be possible; however, 
even after a careful empiric evaluation, identifi cation of exacerbating and mediating 
factors, an empiric medication trial and careful ongoing evaluation may be the only 
available management options. 

 The success of pain management requires three elements: (1) a clearly identifi ed 
plan including pharmacologic and non-pharmacologic options, (2) coordinated 
communication and decision making among the individual (to the greatest extent 
possible), caregivers and clinicians alike and (3) a process for ongoing evaluation to 
keep this management plan on track especially when the pain has not resolved with 
the fi rst or second clinical encounter (‘keep the ball rolling’). 

12.8.1     Analgesics 

 In general the same principles for pharmacotherapy used in all children should 
apply to children with ASD (see [ 92 ]), however, routes of administration, assess-
ment of responses and multiple drug combinations may make management more 

Psychological
− Mood & thought disturbances
− Sleep disturbances
− Psychotropic medication

Neurological system
− Dystonia
− Spasticity/hypertonicity
− Seizures
− Neuropathic pain

Genitourinary system
− Dysuria/urinary tract infection
− Urinary stones (immobility, bone resorption,
   medications and formula composition may
   be predisposing factors
− Menses/pre-menstrual cramping or
   menorrhagia and other gynecological causes
− Hernia
− Testicular torsion

Skin
− Pressure sores
− Infection (under leg brace etc.)
− Hair strangulation of digit

Musculoskeletal system
− Fractures & dislocations (i.e. risk from osteopenia/
   osteoporosis). Look for dislocation, angulation,
   erythema, bruising, crepitus and leg length
   discrepancies as clues to a dislocated hip 

Gastrointestinal system
− Gastritis, esophagitis (GERD, PUD)
− Inflammation at the stoma for a G-tube
− Subcutaneous tube migration
− Chronic constipation

Cardiorespiratory system
− Pneumonia
− Congestive heart failure (NB swelling, cold
   extremities) 

Head and neck
− Corneal abrasion
− Otitis media/externa
− Sinusitis
− Dental infection/injury (not halitosis, bleeding,
   dental erosion)

  Fig. 12.1    Possible differential diagnosis for Irritability of Unknown Origin (IUO) [ 75 ].  GERD  
gastro esophageal refl ux disease,  PUD  peptic ulcer disease       
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complex. The route of medication administration should be the least invasive and 
appropriate for the child’s condition and sources of pain. Oral, G-tube or transder-
mal routes of drug delivery are preferable. Subcutaneous medications delivered via 
indwelling catheters may be an appropriate way to administer opioids for selected, 
severe pain states. However, given gastric intestinal motility and concerns about 
constipation, prolonged use of opioids should be avoided. Moreover, given the 
added pain of multiple injections and reduced muscle mass, intramuscular injec-
tions should be avoided. Topical anesthetic creams or other topical agents should be 
considered prior to injections, venipuncture, and other procedures. Silver nitrate and 
sulcrate in zinc oxide can be very effective topical agents for controlling local irrita-
tion at gastric tube sites. In this setting an ‘n-of-1’ trial to determine therapeutic 
effi cacy may be helpful, comparing patients’ responses on a medication against 
their own response to a placebo. This process requires the use of a blinding proce-
dure, often by a pharmacist, to use placebos and medication interventions in a ran-
domized fashion. This can also be helpful in eliminating an expectation bias.  

12.8.2     Non-pharmacological Management Approaches 

 To date there is an emerging but very limited literature evaluating the benefi t from 
non-pharmacological approaches to pain management in ASD. A recent Cochrane 
review found no current evidence to support the use of acupuncture for treatment of 
ASD [ 29 ]; however no randomized controlled trials (RCTs) have been done and 
trials of larger size and longer longitudinal studies were suggested. While comple-
mentary alternative medicine (CAM) treatments in autism may be common, the use 
of these complementary treatments [ 90 ] has not been specifi cally reported for pain 
management [ 4 ]. Interestingly, in reviews on CAM [ 12 ] use in the general popula-
tion, pain is typically the primary reason for seeking CAM treatments; however it 
remains unclear whether the same is true for the use of CAM in children with ASD. 

 Acute procedural or postoperative pain management requires the same imagina-
tive approach used in other health care settings. At the outset, keeping primary 
caregivers at hand may help in assessment and allow differentiation of non-specifi c 
arousal behavior from pain behavior. Similarly, maintaining communication with 
the inpatient treating team will help share accumulated knowledge of how an indi-
vidual reacts to pain and prior treatments, and improve the management of ongoing 
or pre-existing problems. Depending on the individual’s ability to communicate or 
responsiveness to external stimulation, behavioral interventions such as distraction, 
guided imagery and hypnosis may be useful in ASD, depending on the cognitive 
level [ 41 ]. Physical measures such as massage, touch, heat or cold therapy may be 
helpful, although to date there have been no published studies evaluating these mea-
sures for this population. Other potential soothing strategies, while unstudied, 
including music and rhythmic beats, may be helpful calming techniques. Distractors 
associated with controlled breathing include soap bubbles, party blowers, and other 
breathing ‘games’ while distractors that can be absorbing include interactive video, 
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Internet, or iPad games. Effective coordinated team work, including an overall case 
manager and a map of where the pain fi ts into the individual’s life (i.e., drawing a 
‘pain map’), is essential in order to avoid ‘therapeutic failure’ that may arise sec-
ondary to a number of possible factors (Table  12.2 ).  

12.8.3     Therapeutic Failure and Drug Interactions 

 In the individual where multiple medications are needed to manage a diverse number 
of conditions, it is especially important to be aware of potential drug interactions and 
the potential for genetic variation in drug response and metabolism (see [ 87 ]). Key 
factors that might underlie therapeutic failure are listed in Table  12.2  and include criti-
cal pharmacological factors related to the drug administration, absorption, metabolism 
and elimination. Predicting who will and who will not respond to a given analgesic to 
a great extent currently relies on clinical judgment and trial and error. Complicating 
this clinical reality are fi ndings from ongoing genetic and metabolic research [ 49 ] 
showing that genetic polymorphisms may account for signifi cant variability in enzy-
matic activity underlying the metabolism of different compounds. A key system—the 
cytochrome P450 family of enzymes—is the main enzymatic system responsible for 
drug metabolism [ 11 ]. Underlying genetic variations in the P450 system means that 
metabolic capacity may be enhanced or diminished for different individuals. Thus, 
observed variability in analgesic response may be a function of whether the individual 
is an effi cient or ineffi cient drug ‘metabolizer’ [ 87 ]. Sacchetti et al. [ 82 ], for example, 
reported on the reduced clearance of lorazepam in individuals with Gilbert syndrome. 
Compounding genetic variations are the effects of drug-drug interactions that may 
lead to competitive metabolic inhibition or even increased metabolism (see [ 87 ]).   

12.9     Concluding Thoughts 

 In understanding the pain experience in children with ASD it is critical to empha-
size a number of key points. There is no evidence to support pain insensitivity in 
individuals with ASD. Change in behavior may be a singular or leading clue to an 
underlying painful condition. Pain assessments may need to be highly individual-
ized with a focus on the nature of behavior, frequency, intensity and duration as well 
as context and associated events. Consideration of a pain etiology warrants thor-
ough medical evaluation and treatment similar to what would be needed for other 
children. Gastrointestinal symptoms, especially constipation and abdominal pain, 
are common in individuals with ASD and contributors to pain such as gastrointesti-
nal refl ux and constipation should be treated and prevented. Visceral hypersensitiv-
ity may be more common than previously realized, with brain-gut bottom up and 
top-down bidirectional infl uences on pain, including co-morbid anxiety and 
 depression, considered and warranting further treatment. 
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 There are no standardized tools for assessing pain in individuals with ASD and 
instruments for assessing pain in other populations with communication diffi culties 
combined with caregiver intuitive assessment may be the best currently available, 
although still not optimal. Consideration of genetic variability in drug metabolism 
and drug-drug interactions needs to be considered to individualize care. Pain should 
be prevented and treated as in any population of individuals, and combinations of 
pharmacologic and non-pharmacologic strategies are optimal for both acute and 
chronic pain.     
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13.1            Introduction 

 Pain is a crucial survival mechanism that alerts the body of danger. Following injury, 
acute pain is felt in the area specifi c to the site of injury and persists until the wound 
has healed. However, sometimes acute pain develops into chronic pain long after the 
organic healing process has come to an end. Treating pain often requires the use of 
opioids, which are highly addictive psychoactive substances. Opioids are used for 
their rapid and highly effective analgesic effects. The topic of chronic pain is widely 
studied and quite complex, while the study of addiction is equally dense. This 
 chapter focuses on how pain and opiate addiction intertwine to provide the reader 
with a glimpse into the clinical implications of pain and addiction.  

13.2     Neurobiology of Pain and Reward 

 Pain is a complex phenomenon subdivided into sensory, affective, and cognitive 
components. From the nociceptive stimuli to the subjective experience of pain, 
nociceptive input is relayed from peripheral afferent neurons (Aδ and C fi bers) to 
the spinal cord and from the spinothalamic pathways to the somatosensory 
cortex, generating the sensation of pain intensity [ 29 ]. The affective component 
of pain, its unpleasantness, is mediated in the brain by the insula and the anterior 
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cingulate cortex, whereas the cognitive component depends on the dorsolateral 
prefrontal cortex [ 29 ]. Cognitive (expectations, distraction, hypnosis, etc.) and 
emotional (anxiety, depression, etc.) factors can modulate pain perception by 
infl uencing descending nociceptive pathways, which project from the prefrontal 
and the limbic system (e.g. amygdala) to mesencephalic and bulbar structures, 
such as the periaqueductal gray (PAG) matter and the rostroventromedial (RVM) 
medulla [ 29 ]. 

 Pain is a dynamic phenomenon resulting from the activity of endogenous pain 
excitatory and inhibitory systems. Diffuse nociceptive inhibitory controls (DNIC) 
are among the principal endogenous pain inhibition systems. The DNIC theory pos-
tulates that a nociceptive stimulation will ‘cancel out’ another nociceptive stimula-
tion if it occurs on a body surface distanced from the pain surface [ 22 ,  23 ]. 
Pre-clinical studies showed that DNIC recruit opioids in the PAG, which trigger 
serotonin (5-HT) release from RVM neurons, which dampen nociceptive afferents 
at the spinal cord dorsal horn [ 47 ]. Noradrenergic projections from the locus coeru-
leus produce similar effects. DNIC cause a diffuse lessening of pain throughout the 
body. In humans, a defi cit in DNIC plays a critical role in chronic pain, including 
fi bromyalgia (FM) [ 29 ]. 

 As for the neurobiological bases of addiction, decades of research have shown 
that rodents can rapidly learn to self-administer psychoactive substances such as 
amphetamines, cocaine, heroin and morphine, when injected in one of the key 
regions of the brain reward system [ 34 ,  48 ]. In the brain, the reward system is com-
posed of dopaminergic neurons, whose body cells are localized in the ventral teg-
mental area (VTA) and whose axons project to the ventral part of the striatum 
(nucleus accumbens, NAc) as well as the medial part of the prefrontal cortex [ 34 , 
 48 ]. In animals, it is well established that most substances with an abuse potential 
(alcohol, amphetamines, cannabis, cocaine, heroin and morphine) facilitate dopa-
mine release in the meso-cortico-limbic system, especially in the NAc [ 34 ,  48 ]. 
Converging evidence from human positron emission tomography (PET) studies 
tend to corroborate these pre-clinical observations [ 20 ]. 

 The neurobiological bases of pain and reward (pleasure) have been mostly stud-
ied separately; although growing evidence suggests that there are important interac-
tions between the two phenomena. In animals, it has been indeed demonstrated that 
dopamine agonists attenuate tonic pain (formalin test) and that these anti- 
hyperalgesic effects are reversed by lesions of dopaminergic neurons from the 
mesolimbic system with 6-hydroxy-dopamine [ 2 ]. In humans, experimental studies 
have shown that positive emotions elicited by reward/pleasurable stimuli, such as 
odors, music or humor, produce analgesic effects [ 25 ]. Genetic and PET studies 
have also highlighted signifi cant relationships between dopaminergic neurotrans-
mission and experimentally-induced pain perception [ 35 ]. In a similar fashion, it 
has been shown that placebo analgesia is associated with increased dopamine 
release in the striatum [ 35 ]. Finally, it has been shown, using functional magnetic 
resonance imaging, that pain relief induced by tonic nociceptive stimulation is asso-
ciated with ventral striatal activation [ 24 ]. 
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 Apart from dopamine, endogenous opioids constitute one of the key systems of 
the pain-reward (pleasure) interface. The endogenous opioid system is composed of 
4 neuropeptides, namely β-endorphin, met/leu enkephalin, dynorphin and noci-
ceptin, which bind to μ, δ, κ and ORL1 (Opioid Receptor Like type 1) metabotropic 
receptors [ 6 ] (Table  13.1 ). Opioids produce analgesic effects at the peripheral level 
by μ and κ receptors; at the spinal level, by μ and δ receptors; and at the supra-spinal 
level, by μ receptors [ 6 ]. Among supra-spinal mechanisms, endogenous opioids 
play a key role in endogenous pain inhibition at the PAG level, since the electrical 
stimulation of this structure produces analgesic effects that can be reversed by the 
administration of naloxone, an opioid receptor antagonist [ 29 ,  47 ].

   Regarding the reinforcing effects of opioids, they are generally attributed to the 
activation of μ receptors localized in the VTA, which inhibits gamma-amino-butyric 
acid release, and causes an increase in dopamine release in the NAc [ 48 ]. 
Interestingly, it has been shown that the reinforcing effects of opioids are partially 
dopamine-dependent, since morphine self-administration in the NAc is not fully 
reversed by dopaminergic antagonists [ 34 ]. Since opioid receptors are localized in 
both nociceptive pathways as well as the brain reward system, it is not surprising to 
observe that opioids produce analgesic effects and have a signifi cant abuse liability. 
Moreover, there is also evidence suggesting that these analgesic and rewarding 
effects may be closely linked, since opioids produce their analgesic effects by 
peripheral, spinal and mesencephalic mechanisms, but also via the brain reward 
system. Indeed, it has been shown in animals that the anti-hyperalgesic effects of 
morphine are reversed by lesions of dopaminergic neurons in the mesolimbic sys-
tem by 6-hydroxy-dopamine [ 2 ]. 

 Since most opioids have an elevated abuse potential, many physicians are con-
cerned by the risk of inducing dependence by prescribing this class of analgesics in 
patients with chronic pain. Cross-sectional studies addressing these issues in chronic 
pain patients treated for long-term with opioids have concluded that this type of 
treatment is not necessarily associated with a substantially elevated risk for depen-
dence, and that the risk varies considerably as a function of the patients’ individual 
vulnerabilities and motivations [ 8 ,  26 ]. Nevertheless, the question of the abuse 
potential of opioids in chronic pain patients remains an open debate, and the risk of 
addiction will be better evaluated once we will better understand the neurobiologi-
cal mechanisms common to both pain perception and reward (pleasure).  

   Table 13.1    Receptor affi nity of endogenous opioids   

 Endogenous opioids  Receptors 

 μ  δ  κ  ORL1 
 β-endorphin  +++  +++  +++  – 
 Leu-enkephalin  +  +++  –  – 
 Met-enkephalin  ++  +++  –  – 
 Dynorphin  ++  +  +++  – 
 Nociceptin (or orphanin FQ)  –  –  –  +++ 

   ORL1  Opioid Receptor Like type 1, – no affi nity, + weak affi nity, ++ moderate affi nity, +++ strong 
affi nity  

13 Opioids and Pain: The Dark Side of the Moon



214

13.3     Opioids 

 Natural opioids, such as heroin or morphine, are derived directly from seeds of the 
opium poppy  Papaver Somniferum  [ 6 ]. Semi-synthetic opioids, such as oxycodone, 
are partly formulated with opium derivatives, while synthetic opioids are entirely 
synthesized in a lab setting and designed to mimic the effects of opiates [ 6 ,  32 ] 
(Table  13.2 ). Methadone is a synthetic opioid that acts on the μ-opioid receptor to 
counter withdrawal and reduce cravings in opiate addiction [ 21 ]. It is also widely 
used in the treatment of chronic pain on account of its long half-life, low abuse 
potential and analgesic effects [ 21 ]. Route of drug administration highly infl uences 
the bioavailability of a drug, namely the amount of exogenous drug that enters the 
bloodstream untouched. Drugs administered intravenously have 100 % bioavail-
ability, while orally administered drugs are fi rst metabolized by the gut and liver, 
signifi cantly reducing drug bioavailability [ 6 ]. Natural, semi-synthetic and synthetic 
opioids can also be administered by sublingual, subcutaneous, intramuscular and 
transdermal routes, bypassing fi rst-pass metabolism [ 6 ]. Once opioids reach the 
central nervous system, they bind to the endogenous opioid receptors μ, δ and/or κ 
within multiple brain regions including the brain’s reward circuitry, thus infl uencing 
abuse/dependence potential. Opioids also bind to receptors found in pain-related 
regions to produce analgesic effects. Apart from opioid agonists (natural, semi- 
synthetic and synthetic), the class of opioids also comprises agonist-antagonists and 
opioid receptor antagonists (Table  13.2 ).

   Physicians treating chronic pain patients with opioids face several challenges, 
particularly as they must weigh the benefi ts of opiate treatment with the costs of the 
abuse-potential.  Opiophobia , the fear of prescribing opiates, is commonplace among 
physicians, mostly due to a lack of knowledge on addiction, a fear of creating addicts 
out of pain patients, and a general stigma attached to drug taking behaviors [ 14 ]. 
When deciding whether a chronic pain patient should be treated with long term 
opioids, a check-list of helpful risk factor identifi ers may help mitigate the decision-
making process. The American Pain Society and the American Academy of Pain 
Medicine have outlined several factors that may render a chronic pain patient more 
at risk of developing an abuse or dependence to opioids when treated with long-term 
opioid therapy. Among these factors include current or past psychoactive substance 
abuse/dependence, family history of substance abuse/dependence, current or past 
psychiatric condition, psychosocial comorbidities, and youth. Physical or emotional 

    Table 13.2    Classifi cation of exogenous opioids   

 Natural  Semi-synthetic  Synthetic 

 Agonists  Codeine  Heroin  Fentanyl 
 Morphine  Hydrocodone  Meperidine 
 Opium  Oxycodone  Methadone 

 Agonists-antagonists  Buprenorphine 
 Antagonists  Naloxone 

 Naltrexone 
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trauma, especially in individuals with post-traumatic stress disorder (PTSD), has 
also been shown to pose greater risk of developing addiction to opioid pain medica-
tion, as it is believed that these individuals with hyper-reactive sympathetic nervous 
systems have diffi culty evaluating painful events [ 3 ]. PTSD has mostly been associ-
ated with chronic abdominal and back pain, or with chronic pain conditions that are 
organically ill-defi ned such as fi bromyalgia [ 3 ]. Demographics such as race, socio-
economic status, income and education, however, have not been associated with an 
increase in risk of opioid addiction among chronic pain sufferers. 

 While the fear of creating addicts out of chronic pain patients looms large, 
research has shown that the prevalence of addiction among chronic pain patients 
varies greatly and differs according to how addiction is defi ned. Prevalence of 
addiction ranges from 2.8 to 50 %, which does not add to our understanding of how 
opioid treatment may lead to substance dependence. However, taking a closer look 
at the imposed addiction criteria facilitates prevalence rate interpretation. Substance 
 misuse  of opioid medication has been reported by clinics among 24–31 % of chronic 
pain patients [ 17 ]. Drug  abuse  has been found between 18 and 41 % of chronic pain 
patients [ 28 ], while the prevalence of  drug dependence  ranges from 3 to 17 % [ 8 , 
 17 ]. Fortunately, treatment of acute pain with opioids does not tend to increase the 
risk of developing addiction [ 12 ]. Typically, long term administration of opioid 
therapy for chronic unrelenting pain coupled with certain risk factors for abuse or 
dependence pose a greater risk of developing addiction. 

 When faced with a patient who meets high-risk criteria, the question becomes 
how to ensure that this individual receives the best treatment without putting them 
at risk of developing an addiction. A cost-benefi t analysis should be done to outline 
the benefi ts of treatment versus the potential adverse effects; therapeutic goals 
should be set and strict monitoring should be enforced [ 7 ]. In addition to treatment 
with opioids, non-opioid therapies such as non-steroidal anti-infl ammatory drugs 
(NSAIDS), antidepressants, anticonvulsants or muscle relaxants can be employed 
as adjuvant pharmacological treatments. The American Pain Society and the 
American Academy of Pain Medicine suggest that patients meeting high-risk crite-
ria should be subjected to strict monitoring (at least weekly), with repeated docu-
mentation of pain intensity, effects of opioid treatment, and daily functioning to 
determine whether therapeutic goals are being achieved [ 7 ]. To monitor aberrant 
drug-taking behavior random urine tests should be enforced, the quantity of pills 
prescribed should be limited and the chronic pain patient should be treated by a 
multidisciplinary team including addiction specialists and mental health service 
providers [ 7 ]. To better detect individuals attempting to deceive physicians for pre-
scription opioids, the physician can pay attention to certain warning signs including, 
constant request for prescription dose elevations, frequent request for renewal of a 
prescription because of supposed loss of pills, or deterioration in patient functioning 
over time [ 19 ]. Detecting such signs may be facilitated by close monitoring via 
regular appointments to the doctor’s offi ce, building rapport with the patient and 
improving the patient-physician relationship. If an individual has both chronic pain 
and a comorbid psychological disturbance, then psychosocial intervention such as 
cognitive behavior therapy may help the individual cope with their conditions. Lack 
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of improvement should be a warning sign that pharmacological treatment with opi-
oids may have reached a ceiling effect.  

13.4     Oxycodone 

 Prescription opioids such as oxycodone and its derivatives have recently been 
coined as the ‘legal heroin’ of prescription medications [ 30 ]. When fi rst introduced 
in the mid 1990s, however, they were praised as miracle drugs, capable of alleviated 
the most chronic and unrelenting pain. Massive investments in the marketing and 
promotion of oxycodone as the newest, safest and most effi cient painkiller have 
resulted in billions of dollars in pharmaceutical revenues over the last few years and 
have made oxycodone the most prescribed medication for non-malignant chronic 
pain in the United States [ 9 ]. Oxycodone is a semi-synthetic μ-opioid agonist known 
for its effective and immediate analgesic effects [ 32 ]. Prescription oxycodone is 
typically administered orally however intravenous, intranasal and rectal routes of 
administration may be used if a patient has diffi culty swallowing pills [ 18 ,  27 ,  43 ]. 
Intravenous and intranasal routes of administration provide faster absorption of 
medication, a more rapidly achieved peak in plasma concentration and greater bio-
availability, which in turn increases the abuse liability of oxycodone [ 27 ,  43 ]. 
OxyContin is the brand name of the most commonly prescribed pain reliever, mar-
keted in both an immediate-release form and a controlled-release form of oxyco-
done. If crushed, snorted or injected, OxyContin produces the same reinforcing 
effects as heroin, as it bypasses the sustained release properties of the controlled- 
release form of OxyContin thereby enhancing abuse potential [ 18 ]. Since its 
approval by the Food and Drug Administration in 1995, popularity of OxyContin 
has hastily risen with sales of nearly 1.6 billion USD in 2002 [ 18 ], up from 48 mil-
lion USD in 1996 [ 50 ] while a 732 % increase in oxycodone use has been reported 
between 1997 and 2006. 

 Along with the increase in prescriptions of controlled-release opioids for chronic 
pain conditions, there has been mounting evidence for an increase in non-medicinal 
use of prescription opioids across North America. In 2003, the lifetime prevalence 
of oxycodone abuse for non-medicinal purposes was believed to affect 13.7 million 
Americans [ 18 ], while the admission into substance abuse/dependence treatment 
facilities rose 400 % between 1998 and 2008, with prescription painkiller abuse 
being the second highest reason for treatment admission [ 30 ]. Every year, approxi-
mately 2.2 million Americans start using prescription opioids for non-medicinal 
purposes; a number that is roughly equivalent to the proportion of Americans ini-
tially trying marijuana [ 10 ]. With the advent of the Internet and websites that pro-
mote the sale of oxycodone without prescriptions from physicians, it should come 
as no surprise that there is a rising trend in non-medicinal use and abuse of oxyco-
done. Non-medicinal use of prescription opioids is also increasingly affecting 
younger populations, as a Canadian study reports lifetime abuse of OxyContin 
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among 1.3 % of high school students [ 1 ]. Easy access to pills via physicians, friends, 
family, the Internet or the streets appears to be engendering the trend of non- 
medicinal prescription opioid use. 

 With the rising rate of oxycodone use, the adverse effects of abuse and depen-
dence have been cast the spotlight. Accidental deaths due to overdose from oxyco-
done have surpassed the number of deaths due to heroin and cocaine toxicity in the 
United States [ 13 ], while death from prescription opioid overdose actually exceeded 
deaths from car accidents and was considered the number one cause of accidental 
deaths in Washington, DC in 2006 [ 27 ]. A major cause of concern involves the mix-
ing of prescription opioids with other central nervous system depressants such as 
alcohol and benzodiazepines, which unbeknownst to many individuals abusing 
these drugs for recreational purposes, may be a fatal cocktail. Opioids, alcohol or 
benzodiazepines may bring about respiratory depression as they each slow down the 
respiratory system controlled by the brainstem [ 33 ,  45 ]. Tolerance develops quickly 
to the euphoric effects induced by opioid administration as receptors in the VTA 
become increasingly less responsive to opioid stimulation [ 21 ]. In turn, larger quan-
tities of opiates are needed to attain the same rewarding drug response. As opioid 
receptors are widely distributed in many brain regions, opioids are known to exert 
different effects according to site of action. The locus coeruleus of the brainstem is 
one such brain region that contains μ-opioid receptors and regulates respiration, 
blood pressure and alertness. Tolerance to the respiratory depressant effects of opi-
oids develops at a slower rate in the locus coeruleus compared to tolerance of the 
euphoric effects in brain reward centers, leading to the enhanced likelihood of respi-
ratory depression as the quantities of opioids consumed increase [ 21 ]. Among indi-
viduals overdosing on opiates, many have been found to have mix opiates with 
alcohol and/or benzodiazepines [ 13 ]. 

 Given its abuse potential and harmful health effects, in March 2012, Oxycontin 
was withdrawn from the Canadian market and replaced by OxyNeo. The Food and 
Drug Administration in the United States has recently approved this novel oxyco-
done formulation. OxyNeo has been designed to reduce the abuse potential of pre-
scription opioids by making the new pills impossible to be cut, or chewed, crushed 
or dissolved. In its current formulation, Oxycontin can be easily used in an abusive 
manner, because it can produce, when snorted or injected, euphoric effects similar 
to those of heroin [ 18 ]. Although OxyNeo has been designed to prevent such mis-
use, it remains possible to abuse from it by taking doses larger than those 
recommended. 

 Recently, studies have been conducted to shed light on which characteristics are 
most prominently found among prescription opioid abusers seeking treatment. The 
Centre for Addiction and Mental Health (CAMH), Canada’s leading addiction and 
mental health teaching hospital, tracked methadone maintenance patients admitted 
for treatment between 2000 and 2004. In 2004, of the 155 newly admitted individu-
als, 84 patients reported dependence to controlled-release oxycodone, with a mean 
intake of 398 mg daily [ 42 ]. It is noteworthy to mention that a typical dose of 
controlled- release oxycodone given to individuals affl icted with chronic pain and 
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neuropathic pain can achieve alleviation of symptoms with an average of 40 mg per 
day [ 9 ,  32 ]. Also noteworthy, the seed for positive subjective ratings of oxycodone 
can be reached with as little as a dosing of 15 mg/70 kg among both non-abusing 
and abusing populations [ 10 ]. The CAMH study reported two important trends. 
First, that older individuals were more likely to have acquired prescription opioids 
by a physician, whereas younger individuals were more likely to have acquired 
them through the black market, family or friends. Second, comorbid conditions 
were common among prescription abusers. The presence of a concomitant sub-
stance use disorder (past or present), psychiatric comorbidities, particularly depres-
sion and anxiety in this study, and chronic pain were the three prominent 
characteristics among prescription opioid abusing patients. An American study 
reached similar conclusions, stating that most individuals admitted to treatment 
facilities for prescription opioid dependence had a history of substance abuse/
dependence [ 38 ]. 

 Growing concern of the abuse liability of prescription opioids should not be a 
deterrent for their prescription to patients with legitimate chronic pain complaints. 
Multiple studies have demonstrated the effi cacy and safety of controlled-released 
oxycodone for the management of pain symptoms among multiple conditions 
including chronic non-malignant pain conditions (lower back, neck, abdominal 
and pelvic pain), osteoarthritis, diabetic neuropathy, and in acute post-operative 
pain [ 9 ,  32 ]. Pain relief achieved with opioid medication in neuropathic pain con-
ditions however is more complex with some studies reporting pain relief [ 31 ] and 
others reporting minimal effi cacy. Partial relief of neuropathic pain is most suc-
cessfully achieved with the induction of tricyclic antidepressants and anticonvul-
sants [ 41 ]. Pregabalin, an antiepileptic that binds the α2-δ subunit of calcium 
channels to decrease neuronal excitability is considered one of two fi rst-line treat-
ment options in treating neuropathic pain [ 44 ]. Antidepressants and anticonvul-
sants also demonstrate effi cacy in modulating pain in fi bromyalgia, lower back 
pain and other chronic non-cancer pain conditions [ 44 ]. NSAIDs, while ineffective 
in the treatment of neuropathic pain, provide substantial relief in osteoarthritis, 
rheumatoid arthritis and back pain [ 44 ]. Few studies have directly compared the 
effi cacy of different pharmacotherapies in treating chronic pain conditions, mak-
ing it diffi cult to compare opioid and non-opioid treatment effi cacy. However, what 
is clear is that monotherapy for the treatment of chronic pain conditions provides 
low to moderate effi cacy and is usually not the leading recommended treatment 
path. Combination therapy incorporating pharmacological, cognitive-behavioral 
and physical rehabilitation is more promising in treating chronic pain and improv-
ing quality of life. 

 Treating chronic pain with oxycodone and other opioids remains common prac-
tice despite availability of non-opioid pharmacotherapies. For pain patients respon-
sive to oxycodone, administering medication every 12 h with total daily doses 
averaging 40 mg typically results in signifi cant reductions in pain, diminished sleep 
disturbances, improvement in mood and enhanced subjective reporting of quality of 
life [ 9 ,  32 ]. Interestingly, when the consumption of controlled-released oxycodone 
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among non-abusing chronic pain patients is compared to the consumption pattern 
among prescription opioid abusers, an important characteristic emerges. Patients 
who do not abuse prescription opioids are reported to only consume oxycodone 
when they feel pain, whereas those considered to be prescription opioid abusers 
continue to self-administer oxycodone even in the absence of pain [ 10 ]. However, 
the subjective positive feelings associated with oxycodone are relatively similar 
across both groups, as well as the reported level of analgesia [ 10 ]. The abuse liabil-
ity of oxycodone is quite high, owing to its positive subjective effects and near 
absence of negative subjective ratings reported among both opiate addicts and 
healthy volunteers [ 11 ,  49 ]. Among healthy volunteers, high sensation seekers are 
more likely to experience heightened positive effects from oxycodone use with 
minimal negative subjective ratings [ 49 ]. Oxycodone use among opioid-dependent 
patients has been shown to elicit reinforcing effects comparable to those of mor-
phine and heroin, with similar duration of action, when administered intravenously 
[ 11 ]. As such, while oxycodone is deemed an effective pharmacological option for 
mitigating chronic pain its high abuse liability must be taken into consideration 
when providing patient care. 

 Opiate dependence is typically treated with long-acting partial or full μ-opioid 
agonists such as buprenorphine or methadone, respectively. During the initial stages 
of detoxifi cation, methadone and buprenorphine are preferred methods of treatment 
owing to their long duration of action on μ-opioid receptors, which helps counter 
withdrawal symptoms. Once detoxifi ed, one option is to commence long term meth-
adone maintenance treatment as methadone’s μ-opioid agonistic properties reduce 
cravings, relapse rates and heroin-related harms [ 21 ]. Recent research suggests that 
maintaining patients with a comorbid substance use disorder and chronic pain on 
sublingual buprenorphine is a good alternative to methadone maintenance owing to 
positive treatment outcome, lower incidence of accidental overdose, and improved 
mood and overall functioning [ 6 ]. Importantly, buprenorphine reaches a ceiling 
effect at approximately 24 mg, which lies below the respiratory depression thresh-
old, therefore minimizing risk while maximizing treatment. Suboxone (a combina-
tion of buprenorphine/naloxone) also has a high affi nity for μ-receptors and acts like 
burpenorphine if taken sublingually as prescribed by a physician. However, if 
crushed and injected, the naloxone portion of Suboxone will precipitate withdrawal 
symptoms thus discouraging aberrant drug-taking behavior. Naltrexone is also used 
in the treatment of opiate dependence, as it is an opioid receptor antagonist that 
blocks the rewarding effects of opiates in animals [ 21 ]. Traditionally administered 
by the oral route, but now available in an injectable formulation in the United States, 
naltrexone has limited clinical utility, since it is poorly tolerated by opiate depen-
dent patients. 

 In sum, while the risk of iatrogenic addiction to controlled-released oxycodone 
is a growing concern, it appears that those most at risk of developing dependency to 
prescription opioids are individuals with a personal or family history of substance 
abuse/dependence, psychiatric or psychosocial comorbidities and individuals who 
continue to self-administer oxycodone even after pain has dissipated.  
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13.5     Opioid-Induced Hyperalgesia 

 Opioid therapy is employed to control pain in individuals affl icted with chronic pain 
conditions because of its potent analgesic properties. Unfortunately, sometimes, 
instead of producing analgesia, opioids paradoxically become the pain-inducing 
culprit. Theoretically, the long-term and continuous blockade of opioid receptor 
seems to trigger, in these cases, opponent-process mechanisms seeking to restore 
homeostasis within the opioidergic system that cause an exacerbation of pain. 
Opioid-induced hyperalgesia (OIH) is the result of such neuro-adaptations and is 
characterized by a hypersensitivity to pain following administration of opioids. 
Predicting who will develop OIH is not easy, since hyperalgesia can be caused by 
either high or low doses of opioids, acute or chronic opioid administration, continu-
ous or intermittent dosing, and is not infl uenced by the route of administration [ 4 , 
 15 ]. OIH must not be confused with tolerance to opioids. While tolerance describes 
the need for larger quantities of opioids to achieve the same level of pain relief, in 
the case of OIH, augmenting the dose of opioids will only aggravate pain sensation. 
Also, pain from OIH is typically diffuse, extends to areas of the body other than the 
initial site of pain and is described as having a different caliber of pain from the 
initial nociceptive stimuli [ 15 ,  40 ]. The cause of opioid-induced hyperalgesia still 
remains under investigation; however, research in both animals and humans has 
demonstrated that OIH may be infl uenced by excitatory glutamatergic N-methyl-D- 
aspartate (NMDA) receptor activation [ 15 ,  40 ]. The role of glutamate in (spinal) 
central pain sensitization is well established, both in animals and humans, and its 
role in OIH has been substantiated by studies that showed that NMDA receptor 
antagonists reduce OIH [ 15 ,  40 ]. 

 Although the exact cellular mechanisms involved in OIH remain under investi-
gation, certain coping strategies have been proposed to mitigate pain sensitivity. 
First and foremost, decreasing the dose of opioids would logically reduce opioid-
induced hyperalgesia. However, to successfully control pain relief, the reduction in 
opioids should be coupled with other non-opioid medication such as NSAIDs, anti-
convulsants or antidepressants [ 15 ,  40 ]. As NMDA receptors are believed to be 
implicated in OIH, many viable solutions for pain reduction stem from antagonistic 
medications, including ketamine and dextromethorphan. For example, methadone 
is a μ-opioid agonist and a weak NMDA receptor antagonist [ 15 ], and it has been 
successfully used in treatment of OIH [ 40 ]. The extent of methadone’s ability to 
reduce OIH in chronic pain patients, however, requires further investigation since 
studies have shown that some ex-opioid addicts treated with methadone mainte-
nance treatment experience heightened sensitivity to pain [ 15 ,  36 ,  46 ]. Sublingual 
buprenorphine (Subutex), or combined buprenorphine-naloxone (Suboxone), are 
partial μ-opioid agonists that have become a popular choice of treatment for both 
chronic pain patients and opioid addicts experiencing chronic pain [ 40 ]. If pharma-
cological treatments are ineffective or undesired by the patient, there are other 
natural methods that offer hope of achieving pain relief. Apart from manipulation 
of pharmacotherapy and balancing low doses of opioids with non-opioid medica-
tions, it is highly suggested that concomitant behavioral therapies be employed 
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including exercise, meditation, functional restoration and cognitive behavior ther-
apy [ 7 ,  15 ,  40 ].  

13.6     Experimental Pain Perception 

 Approximately 24 % of inpatients in general drug treatment facilities are believed 
to suffer from severe chronic pain, while the prevalence of chronic pain among ex- 
opiate addicts treated with methadone is much higher, ranging between 37 and 61 % 
[ 3 ,  46 ]. While opioids typically provide pain relief and analgesia, as previously 
mentioned, they have also been shown to render some individuals hypersensitive to 
pain. The exact mechanisms behind opioid-induced hyperalgesia remain uncertain 
however, what is quite clear is that individuals dependent on heroin and other opi-
ates often experience hypersensitivity to pain. To better understand how pain is 
abnormally perceived in current and former opioid addicts, psychophysical experi-
ments testing pain perception are conducted using thermal, mechanical and/or elec-
trical techniques. Such techniques have previously been employed in chronic pain 
patients to determine what physiological mechanisms are implicated in abnormal 
pain perception. 

 Pain threshold defi ned as the moment an individual perceives pain from a stimu-
lus differs from pain tolerance, which is defi ned as the breaking point at which an 
individual can no longer tolerate the painful stimulus. To elucidate physiological 
mechanisms of abnormal pain perception, psychophysical studies testing pain per-
ception and tolerance have been conducted in healthy controls, chronic pain patients 
and former opioid addicts maintained with methadone. In general, studies have 
shown that both current and former opioid abusers, whose addiction is controlled by 
methadone maintenance treatment (MMT), often present abnormal pain perception 
[ 14 ,  16 ,  37 ,  46 ] even in the absence of a diagnosed acute or chronic pain condition. 
Current opioid abusers present reduced tolerance to thermal pain, as tested by the 
cold-pressor test [ 37 ]. Even after 4 weeks of abstinence from opiates, lower toler-
ance to thermal pain has been shown to persist [ 37 ]. Similarly, individuals treated 
with methadone for more than 1 month also display lower tolerance to the cold- 
pressor test, but not to electrical pain threshold or tolerance [ 16 ]. This nociceptive 
profi le is akin to the response to noxious stimuli of chronic pain patients (without 
past opiate addictions) treated with methadone [ 16 ]. Hay et al. [ 16 ] demonstrated 
that individuals treated with methadone for various chronic pain conditions includ-
ing upper and lower back pain, pelvic, and osteroarthritis pain, had similar nocicep-
tive profi les to MMT ex-opiate addicted patients, as both groups demonstrated 
diminished thermal pain tolerance. Another study questioned whether dosage of 
methadone infl uenced pain perception in previous opiate addicts on MMT. This 
study assessed pain perception in past opiate addicts without chronic pain condi-
tions enrolled in a MMT program to test how pain perception is infl uenced by vary-
ing levels of plasma methadone concentration [ 14 ]. Though plasma concentration 
levels of methadone were associated with lower tolerance thresholds for both 
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thermal and electrical pain. Peak plasma concentrations resulted in hypoalgesia 
effects for electrical pain tolerance. However, hyperalgesia was detected for thermal 
pain tolerance thresholds, a fi nding that is similar to the nociceptive profi le seen 
among chronic pain patients, who have repeatedly been shown to display height-
ened sensitivity to noxious thermal stimuli. To clarify the relationship between pain 
perception in chronic pain patients and in ex-opioid addicts, it would be helpful to 
compare ex-opioids addicts (with and without chronic pain conditions) who have 
been weaned off of methadone maintenance treatment. However, such studies have 
produced equivocal results thus far [ 46 ]. 

 Apart from a few exceptions, these experimental studies tell us that both untreated 
and treated opiate addicts often experience enhanced pain sensation, and that the 
nociceptive profi le is similar between opioid addicts receiving MMT and chronic 
pain patients on MMT. With the phenomenon of opioid-induced hyperalgesia, it 
remains to be determined whether hypersensitivity to pain is a result of drug-taking 
behavior or if individuals at risk of developing addictions have lower pain thresh-
olds, which would in turn place them at a higher risk of developing dependency. 
Future studies could evaluate the hyperalgesic response (pain detection versus toler-
ance) in ex-opioid addicts while on methadone maintenance therapy and then post- 
treatment, once a considerable amount of time has elapsed since they have been 
successfully weaned off of methadone. If hyperalgesia subsides, then it may be 
assumed that these individuals experienced opioid-induced hyperalgesia. Their 
abnormal pain perception would be considered transitory. However, if hypersensi-
tivity to pain persists long after termination of methadone maintenance therapy, 
then it may be assumed that hyperalgesia is not necessarily a result of drug-taking 
behavior or treatment, and may very well present a risk factor for developing depen-
dence. In line with this suggestion, a study assessing low- and high-pain sensitive 
ex-opioid addicts revealed that those less tolerant to pain display higher drug cue- 
induced cravings [ 39 ]. Noteworthy, no study has ever measured DNIC effi cacy in 
opiate dependent patients (at least, to our knowledge), despite the facts that their 
pain is typically diffuse and that endogenous opioids play a key role in DNIC. We 
should observe defi cient endogenous pain inhibition (DNIC) in this population, as 
it has been observed in functional chronic pain conditions, such as fi bromyalgia or 
irritable bowel syndrome. 

 Treating chronic non-malignant pain with opioid analgesics is diffi cult and 
sometimes engenders discomfort among physicians. Attempting to treat chronic 
pain among current or former substance abusers is an even more daunting task. 
Physicians are often reluctant to treat these patients with opioid analgesics because 
they represent an elevated risk for abuse liability. Few controlled studies have been 
conducted on the effi cacy and safety of treating substance abusers with opioids, 
which does not aid physicians in the decision-making process of how to treat this 
sub-group of patients. However, there are a few studies that have demonstrated a 
variety of ways to treat painful somatic complaints in substance abusing popula-
tions. The current standard of care consists of detoxifi cation from opiates, followed 
by the induction of non-opioid pain management and cognitive behavior therapy 
[ 5 ]. Other common treatments include the induction of methadone maintenance 
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treatment, buprenorphine (Subutex) or buprenorphine/naloxone (Suboxone) phar-
macotherapy. Buprenorphine, a partial μ-opioid agonist may be considered a popu-
lar choice because of its low abuse potential, effi cacy in reducing cravings and 
analgesic properties. Combined buprenorphine and naloxone (Suboxone) is an 
equally interesting treatment option, due to the fact that naloxone is an opioid recep-
tor antagonist, which acts to diminish risk of respiratory depression and abuse 
liability.  

13.7     Conclusions 

 Producing its effects via an endogenous system, playing a key role in reward pro-
cessing as well as pain perception and modulation, opioids are psychoactive sub-
stances capable of producing potent analgesic effects and having a high abuse 
potential. The substantial increase in the non-medical use of oxycodone during the 
last decade and its associated harmful effects (addiction, lethal overdose, etc.) has 
revived fears among physicians regarding the real benefi ts of opioids among chronic 
pain patients. The hesitation of prescribing opioids for the treatment of pain out of 
fear of causing addiction should not prevent, however, physicians from using these 
effi cacious analgesics when necessary. Pain patients at risk of opioid dependence 
regularly have the following characteristics: (i) a comorbid psychiatric disorder; and 
(ii) familial or personal history of substance abuse/dependence. In addition, the 
motivation for use differs between substance abusers and chronic pain patients; 
whereas substance abusers primarily seek the euphoric effects of opioids, chronic 
pain patients are mostly using them for their analgesic properties. In substance 
abusers suffering from chronic pain, there are therapeutic alternatives to opioids, 
such as NSAIDs, antidepressants and anticonvulsants. However, by limiting the 
number of pills dispensed, performing strict monitoring, regular urine drug screen-
ings, and by referring at risk patients to addiction treatment specialists, it is possi-
ble—although diffi cult—to frame pain treatment with opioids among vulnerable 
individuals. Suboxone and methadone maintenance treatment have become popular 
choices for the treatment of pain and the prevention of addiction due to their long 
duration of action, their low abuse potential and their safety. 

 Apart from their abuse potential, opioids can aggravate, in some cases, pain in 
chronic pain patients. The neurobiological bases of OIH remain unknown, but 
emerging evidence suggests that gluatamatergic neurotransmission is involved in 
this paradoxical phenomenon. Therapeutic options include the reduction of opioid 
doses, the use of co-analgesics or the prescription of methadone, which is an NMDA 
receptor antagonist. The therapeutic potential of this latter option is mitigated, how-
ever, by the fact that opiate dependent patients receiving methadone maintenance 
treatment frequently present reduced pain tolerance, as measured with the cold- 
pressor test. More studies measuring experimentally-induced pain perception in 
patients with OIH are warranted in the future. In particular, we have proposed, in the 
current chapter, that OIH results from defi cient endogenous pain inhibition, based 
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on the well-known fact that endogenous opioids play a critical role in DNIC at the 
PAG level. This hypothesis, however, remains to be tested empirically.     
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14.1            Introduction 

 Pain is a common human experience. Most pain we experience is a relatively 
minor event and generally remits it time without any medical intervention or is 
alleviated with short-term use of over-the-counter analgesics. Yet, some forms 
of pain require much medical attention. Some pain is associated with specific 
potentially treatable pathology, such as cancer or traumatic injuries. However, 
for a significant number of people, some pain is persistent, failing to remit over 
time, beyond the expected healing period; even with no identifiable physical 
pathology and such pain may become chronic. Chronic pain is a common phys-
ical problem in our society. Chronic back pain is the most prevalent chronic 
pain disorder treated at pain clinics; one study reported that 59 % of patient 
evaluated had at least one current and 77 % had a least one lifetime psychiatric 
diagnosis [ 79 ]. 

 Historically, the concept of pain largely depended upon the assumed linearity 
between identifi able organic pathology and pain report. Thus, the amount of pain 
was expected to be related to the amount of tissue damage. When the presence and 
extent of pain report was not explainable by the pathology, pain was considered 
‘functional’ or ‘psychogenic’. Psychological factors were then considered to be 
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playing a causal role; whereas psychological factors were considered largely irrel-
evant to the pure physiological ‘real’ or ‘organic pain’. However, over the past four 
decades, research has repeatedly and consistently demonstrated that pain of all 
types represents a complex biopsychosocial phenomenon. A range of cognitive, 
behavioral, and affective factors, in addition to physical and other biomedical fac-
tors, have been identifi ed as essential aspects of understanding and treating pain 
patients, particularly those with chronic pain. In this chapter, we will briefl y review 
the historical background of the biopsychosocial model of pain and discuss the 
cognitive, emotional, and behavioral factors that are known to be signifi cant con-
tributors of pain experience. We will then provide an overview of a comprehensive 
assessment of patients with chronic pain with a particular attention to those who 
may have a co-morbid psychiatric problem, keeping in mind that these psychologi-
cal factors are important in  all  situations where pain persists. The fundamental 
principles of pain assessment are constant regardless of patient population. Thus, 
we will provide in this chapter the review of what are essentials in pain manage-
ment overall with the special notations for mental health populations where 
appropriate. 

 The presence of any symptom does not begin in isolation of the entire individual; 
pain does not represent just discomfort in a specifi c body part but a person with a 
unique phenotype, prior leaning history, and adaptive resources. Moreover most 
people do not live in isolation but a social context and this context contributes to the 
experience of pain and adaptation (see Fig.  14.1 ). Whether psychological factors 
preceded the onset of pain or evolved in response to the presence of long standing 
symptoms both the physical and psychological contributors need to be assessed and 
subsequently addressed.

Longitudinal vs. cross-sectional perspective

Socioeconomic context

Premorbid
characteristics

Age at pain
onset

Current age Expectancy

37 44 76+

Resources

Genes
Learning HX

Pathology
Change in
Pathology

Change in
Pathology

Interpersonal support
Economic

  Fig. 14.1    Longitudinal and 
cross sectional contextual 
factors in the development 
and maintenance of chronic 
illness       
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14.2        Background 

14.2.1     Unidimensional Models of Pain 

 Historically the dominant view of pain refl ected the persistent assumption that an 
isomorphic relationship must exist between subjective reports of pain and observ-
able pathology. If this assumption is correct, assessment should focus exclusively 
on evaluation of structural damages or biological abnormality. The recent advance-
ment of technology in the fi eld of diagnostic imaging has expanded our ability to 
assess such damage using noninvasive techniques. However, as we will discuss 
below, the utility value of identifying the organic pathology, although important, is 
insuffi cient. At the very least, research implies that the presence, extent, or absence 
of pathology does not provide a meaningful guideline as to how much patients 
‘should’ be experiencing pain. 

 Traditionally, when the physical pathology is absent, the origin of pain was 
often attributed to psychogenic causes. As a consequence, patients reporting pain 
without readily observable pathology are considered as a medical mystery at best, 
and indication of symptom magnifi cation, more extensive psychopathology, or 
outright malingering at worst. The misunderstanding may be more prominent 
unfortunately for those with pain and comorbid mental illness. Patients with anxi-
ety or depressive disorders report more physical symptoms including pain, as the 
number of physical symptoms increases so does the likelihood of an anxiety or 
depressive disorder, and this is true for both medically unexplained and explained 
symptoms [ 78 ]. 

 The traditional and dualistic view of pain asserts that the mechanisms of pain had 
to be one of the other—100 % explainable by tissue damage or psychological in 
origin. Even today, this unidimensional view of pain, dating back at least to the 
seventeenth century and probably to the ancient Greeks, continues to be held by 
many people, including the majority of healthcare providers.  

14.2.2     Failure of Somatic Model of Pain 

 Over the years, research has revealed puzzling observations that would challenge 
the presumed linear relationship between pain and organic pathology and the 
mind- body dualism. For example, several studies using plain radiography, com-
puted tomography scans, magnetic resonance imaging (MRI), and discography 
reveal that more than approximately 30 % of asymptomatic individuals have 
structural abnormalities such as herniated discs resulting in impingement of neu-
ral structures and spinal stenosis that might explain the report of pain if it was 
present but in these cases it is not [ 17 ,  26 ,  63 ]. Similarly, the results of a 
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longitudinal study following groups of elite male athletes and non athletes for 15 
years indicated that the evolution of persistent pain was  not  related to the number 
of problematic discs or changes in MRI fi ndings [ 9 ]. The authors found that not 
only did the presence of pain does not predict pathology, but also the presence of 
pathology did not predict pain. When a total of 256 hips were analyzed with a 
MRI, the large number of hips with no complaint of pain showed various degrees 
of peritrochanteric abnormalities, comparable to those hips with pain [ 15 ]. 
Osteoarthritis (OA) is a prevalent degenerative joint disease that involves abnor-
mal degradation in the joint. The physical fi ndings such as cartilage loss and bone 
marrow edema are considered to refl ect the progression of the disease and clinical 
presentations. The abnormality is also assumed to underlie pain, a common symp-
tom of OA. However, when the grading of pathology by MRIs was evaluated, 
neither bone marrow edema nor cartilage abnormality were linearly related to 
pain severity [ 81 ], a signifi cant number of those without symptoms revealed signs 
of abnormalities [ 17 ], and structural abnormalities do not predict levels of physi-
cal activity [ 148 ]. 

 Another challenge to the unidimensional model of pain comes from the observa-
tion in the surgical context. For example, the identical surgical procedure, performed 
following a standard protocol on patients with the same objective physical pathol-
ogy, may have very different outcomes [ 92 ]. In one patient the pain is eliminated 
immediately following surgery, whereas another patient fi nds no benefi t and may 
even report worsening of the pain. Finally, only a modest association exists between 
patients’ levels of functional impairment and the extent of tissue pathology [ 142 , 
 148 ]. Obviously, factors other than organic pathology must be contributing to these 
observations.  

14.2.3     Biopsychosocial Model of Pain 

 The failure to explain the presence and extent of pain based solely on the pathologi-
cal fi ndings has led to the fi eld to widen its view on pain to integrate other factors 
that may contribute to pain experience. According to the biopsychosocial view of 
pain, pain experience results from a complex web of interaction among nervous and 
physiologic system (both central and peripheral), psychological factors, and social 
variables [ 45 ,  50 ]. 

 Assessment of the person experiencing pain therefore requires the comprehen-
sive understanding of all relevant factors in the biopsychosocial perspectives. We 
will discuss now the common sets of psychosocial variables that have been identi-
fi ed as relevant and signifi cant. Interestingly, those variables are also often observed 
in the psychiatric disorders. Understanding how those variables serve as an intersec-
tion between pain and psychiatric or emotional disorders will be critical for devel-
oping treatment plans. 
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    Psychological Factors Contributing to Pain: Cognition 

   Beliefs, Appraisals, Thought Processes 

 People are active processors of their experience, which is always mediated by what 
they believe and how they interpret the situation. The infl uence of beliefs on pain is 
profound. In acute pain situations, for example, pain is directly coming from tissue 
damage and protecting the area of pain by refraining from activity may be adaptive. 
However, when the belief is applied to chronic pain, it often augments the complica-
tion. Unfortunately, such beliefs are all too common in chronic pain, and they often 
lead to activity avoidance and deactivation in general and are signifi cantly related to 
greater pain and disability [ 138 ,  141 ]. The importance of belief in shaping pain expe-
rience has been demonstrated in a wide range of pain groups. For example, cancer 
patients who believed that their pain is related to cancer have been shown to report 
greater pain in response to physical therapy than those who believed that pain came 
from other sources [ 119 ]. Even for healthy individuals, the belief that pain is threat-
ening reduces pain tolerance [ 61 ]. On the other hand, modifi cation in maladaptive 
beliefs about their pain seems to predict changes in pain and disability (e.g., [ 91 ]). 

 Pain patients with signifi cant emotional distress may be particularly vulnerable 
to adverse impact of negative cognition as negative thought processes are particu-
larly common in people with depressive or anxiety disorders [ 27 ]. Furthermore, 
depression and anxiety are also common comorbid problems for patients with sig-
nifi cant pain, particularly of chronic nature [ 87 ,  96 ]. 

 Research investigating how negative cognition is associated with depression in 
chronic pain typically shows that depressed pain patients exhibit greater negative 
thought processes than pain patients without depression [ 80 ,  118 ]. Depressed pain 
patients seem not only to show greater negativity in thoughts but also reduced posi-
tive thought processes compared to non-depressed pain patients [ 60 ]. Negative 
thought process appears to have reciprocal infl uences such that mood affects pain 
and conversely pain affects mood. Given the potential contributory role of negative 
attributions of pain and other somatic symptoms in pain patients, assessment of 
depression-related negative thoughts in depressed as well as non-depressed patients 
experiencing persistent pain seems essential. 

 One type of the extreme, negative appraisal style is ‘catastrophizing’. It is a cog-
nitive process whereby one assumes the worst possible outcomes and interprets 
even minor problems as major calamities. A large volume of evidence suggests that 
catastrophizing about pain plays a signifi cant role in defi ning the actual experience 
[ 128 ]. Catastrophizing has been found to be related to higher sensitivity to experi-
mentally induced pain in healthy children [ 82 ] and adults [ 42 ], as well as people 
with acute and chronic pain [ 51 ,  54 ,  120 ,  123 ]. For people undergoing a surgery, 
catastrophizing predicts time to hospital discharge [ 97 ], post-operative pain severity 
and poor QOL as well as later development of chronic pain [ 75 ]. It is also a signifi -
cant predictor of pain-related disability (e.g., [ 3 ]) in chronic pain. 
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 Catastrophizing has been shown to have signifi cant association with emotional 
distress in a range of pain patients [ 112 ,  114 ,  121 ,  138 ,  139 ]. This has prompted a 
question as to whether catastrophizing is a symptom of emotional distress itself, 
rather than a separate construct. Research generally supports the idea that catastro-
phizing and depression are fundamentally different and relatively independent con-
cepts. For example, Geisser et al. [ 52 ] showed that catastrophizing mediated the 
relationship between depression and the affective aspect of pain but not the sensory 
aspect. A study [ 3 ] also indicates that both depression and catastrophizing contrib-
ute independently to pain-related disability in chronic pain patients. These results 
suggest that it is important that catastrophizing is assessed along with depressed 
mood in pain patients. 

 The degree to which catastrophizing exerts its infl uence may depend on the rela-
tively pervasive personality characteristic; catastrophizing seems to infl uence pain 
experience among people with higher degree of anxiety sensitivity in response to 
physical exertion [ 56 ]. Evidence also suggests that catastrophizing seems to worsen 
the pain experience by attenuation of the central down regulation of diffuse noxious 
inhibitory control mechanisms [ 146 ]. 

 Imaging studies may offer additional explanations as to how catastrophizing may 
infl uence pain perception. For example, Seminowicz and Davis [ 111 ] examined 
functional MRI (fMRI) images while their healthy subjects underwent laboratory 
pain testing and found that the effect of catastrophizing on neural response to pain-
ful stimulation may depend on the stimulus intensity levels. The neural response to 
mild pain were seen in the regions representing attention, vigilance, and emotion; 
whereas the relationship is reversed with the moderate pain level, suggesting that 
catastrophizing attenuate the descending inhibitory system to more intense stimuli 
and making it more diffi cult to disengage from pain. Similar results have been 
reported in an imaging study of fi bromyalgia patients in which catastrophizing, 
independent of depression, was related to the activation in the brain areas refl ecting 
the attentional, anticipatory, and emotional activities in response to pain [ 57 ]. These 
studies suggest that catastrophizing adversely impact pain experience by means of 
increased attention and negative anticipation of pain.  

   Sense of Control/Helplessness 

 A sense of control represents the perceived ability to manage pain or pain-related 
matters. How patients conceptualize their ability to control pain and associated 
stress seems to be an important determinant for how they actually cope with pain. 
Indeed, increased sense of control has been shown to be linearly related to greater 
functionality in chronic pain patients [ 138 ]. Furthermore, improvement in control 
beliefs following treatment typically has been shown to result in reduction in pain 
and disability [ 67 ]. The opposite end of the control spectrum is a sense of lack of 
control—helplessness. The literature generally supports that helplessness is associ-
ated with greater pain and poorer physical and psychological adjustment in chronic 
pain [ 70 ]. 
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 The effects of perceived control are not limited to chronic pain but it signifi cantly 
infl uences how people experience acute pain. During mammography, for example, 
when women were allowed to control compression to one breast while a technician 
controlled the pressure for the other, the patients’ pain reports were signifi cantly 
lower for the self-controlled compression with no compromise in the quality of the 
images [ 77 ]. Similarly, perceived controllability of pain during childbirth has been 
shown to be associated with lower pain report and distress up to 6 months following 
the delivery [ 130 ]. 

 Neural mechanisms accounting for how sense of control impacts pain may paral-
lel to those for catastrophizing as reviewed above. Perceived controllability of pain 
seems to infl uence the neural activation in the anterior cingulate cortex (ACC) and 
insula (areas representing attentional and emotional responses); the responses in 
these areas were attenuated in individuals who were led to believe that they could 
control the stimulus level compared to those who were led to believe that there was 
nothing they could do to change the level [ 108 ]. A subsequent study [ 109 ] showed 
the responses in these regions lost the predictability when the effects of the prefron-
tal cortex (PFC) were controlled, suggesting that modulation of pain by sense of 
control depends on the top-down infl uence of PFC to ACC and insula. 

 Poor sense of control and beliefs about helplessness has been implicated as a 
contributing factor to the development and maintenance of anxiety and mood disor-
ders [ 30 ]. The importance of these psychological variables in infl uencing mental 
health of pain patients has also been reported. Several studies [ 83 ,  95 ,  136 ] have 
demonstrated that although depression is common in chronic pain, the relationship 
between them is not linear but may be mediated by a poor sense of control and 
helplessness.  

   Self-Effi cacy 

 Self-effi cacy belief is defi ned as a personal conviction that he or she can success-
fully execute a course of action to produce a desired outcome in a given situation. 
Effi cacy beliefs are task specifi c; for the assessment of chronic pain, they typically 
include self-effi cacy beliefs to manage pain, symptoms, and functioning. 

 Experimental studies have shown that pain related self-effi cacy is associated 
with reports of pain sensitivity in response to noxious stimulation [ 7 ]. An early 
study with healthy people has shown that stronger effi cacy belief about tolerating a 
laboratory pain induction procedure was signifi cantly related to pain tolerance [ 34 ]. 
Similarly, patients with OA with a high level of self-effi cacy for handling pain rated 
heat stimuli as less painful than those with low self-effi cacy belief [ 69 ]. 

 Self-effi cacy belief also plays a role in clinical presentation of chronic pain. 
Lower self-effi cacy is consistently related to greater clinical pain ratings in various 
chronic pain conditions [ 23 ,  29 ,  124 ]. Low level of self-effi cacy belief is related to 
disability [ 13 ,  110 ]. As was the case with a sense of control, self-effi cacy belief 
mediates the relationship between pain and psychological functioning [ 4 ,  5 ] in 
chronic pain. Furthermore, recent longitudinal studies suggest that poor self- effi cacy 
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belief is a risk factor for development of functional disability associated with 
chronic pain [ 32 ] and work absenteeism [ 25 ]. For patients undergoing knee surgery, 
self-effi cacy beliefs about functional ability at the pre-operative stage also predicts 
post-operative symptoms and function [ 129 ]. 

 Whereas low self-effi cacy beliefs are related to greater pain and dysfunction, 
improvement in self-effi cacy is one of the best predictors for successful rehabilita-
tion for pain patients. Elevated level of self-effi cacy beliefs at pretreatment tends to 
predict better outcomes [ 22 ,  76 ]. Furthermore, successful outcomes of pain therapy 
typically show associated improvement in self-effi cacy, along with the improve-
ment in depression and anxiety [ 49 ,  147 ]. 

 Improvement of self-effi cacy following treatment may improve pain through 
activating the endogenous opioid system. Chronic pain patients who successfully 
completed cognitive-behavior therapy (i.e., increased self-effi cacy at post- treatment) 
showed signifi cantly increased pain tolerance compared to those who did not receive 
treatment or people who just took placebo pills; however laboratory studies have 
demonstrated that the effect was attenuated by naloxone, an opioid antagonist [ 8 ]. 

 We have reviewed several cognitive variables that have been implicated in the 
experience of pain and related disability. Each of these variables has potent associa-
tion with pain, disability, and psychological functioning in chronic pain patients. 
Thus it makes sense that treatment approaches that target modifi cation of maladap-
tive cognitions (e.g., cognitive-behavior therapy) should lead to better outcomes. 
However, a word of caution is in order. These cognitive variables do not occur in 
isolation and thus likely to be all interrelated. Whether these variables represent 
some aspects of a larger construct or they are independent processes associated with 
pain and stress is not clearly delineated. This dilemma poses a problem in interpret-
ing results from studies that involve several of these factors that are treated indepen-
dently. Further investigation on this issue seems warranted.   

    Psychological Factors Contributing to Pain: Mood and Behaviors 

 We will now briefl y review how mood and behaviors may impact pain. These are 
vast areas and the in depth review of the literature is beyond the scope of this chapter 
but is available in other chapters in this volume. 

   Depression 

 The prevalence of depression as a comorbid psychological condition in chronic pain 
varies greatly from 5 to 100 %, depending on how and where patients were assessed 
and the criteria for depression used. However, it is quite common in specialized pain 
clinic patients; over 50 % experience signifi cant emotional distress [ 6 ]. Depression 
adds signifi cant burden to chronic pain patients. Depression is one of the signifi cant 
determinants of pain-related disability [ 131 ]. Depression in chronic pain also drives 
the costs associated with disability and healthcare utilization upwards [ 68 ]. 
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 Historically, there has been much debate as to which of depression and pain 
comes fi rst. The psychogenic tradition of pain asserts that chronic pain is a form of 
‘masked depression’ [ 16 ]. That is, patients’ reports of pain hide underlying depres-
sion because it may be more acceptable to complain of pain than to acknowledge 
depression, although this judgment process does not necessarily occur at a con-
scious level. Despite the lack of any scientifi c evidence to substantiate it, the claim 
remains a popular notion in public and very unfortunately even among clinicians. 
Many patients experience undue distress upon facing the assumption that their 
chronic pain is ‘all in their head’. 

 The literature typically supports that depression follows the development of 
chronic pain [ 18 ]. Some studies also suggest that the pain-depression relationship is 
not linear but rather is mediated by how patients view their plight. For example, we 
[ 136 ] demonstrated that the relationship was mediated by a sense of control and 
life-interference appraisal of patients. The interaction between cognition and mood 
in chronic pain makes sense given the presence of individual differences in depres-
sion among patients with same diagnoses at the comparable pain and physical fi nd-
ings [ 94 ]. 

 This is not to say that depression does not exert any contributions to pain. It is 
well established that depressed people tend to report elevated degrees of pain [ 122 ]. 
Longitudinal studies [ 36 ,  62 ,  100 ] suggest that depression is a risk factor for devel-
oping chronic pain. However, these results do not necessarily indicate that depres-
sion is the sole cause of pain. As noted, regardless of the causal priority, both pain 
and depression require treatment in chronic pain patients. 

 Depression in chronic pain presents a particularly diffi cult concern for clinicians 
given the recent increase in misuse of potent opioid analgesics and unintentional as 
well as intentional poisoning from them. Fatalistic thoughts and wishes are common 
in chronic pain patients. Almost a quarter of treatment seeking chronic pain patients 
admits the history of suicidal ideation [ 117 ]. Thus the assessment of depression in 
chronic pain should also be linked to the screening of medication misuse/abuse as 
well as suicidal and/or overdosing history and proper referral should be made to 
address potentially dangerous condition [ 28 ]. We will specifi cally discuss the 
assessment issues related to suicidal thoughts and medications later.  

   Fear and Anxiety 

 Anxiety and fear-related problems are more prevalent in chronic pain patients than 
in the general public. The prevalence of any anxiety disorder may be twice as much 
(35 vs. 18 %); both panic disorder and posttraumatic stress disorder (PTSD) are 
three times more common in chronic pain patients [ 87 ]. Although fear and anxiety 
are often treated as a single unit mood condition, they are likely separate entities 
with distinctive physiological and emotional experiences. Anxiety is a future- 
oriented emotion; it is experienced as worry and nervousness related to some often 
vague future issues, whereas fear is a present-oriented mood state about something 
specifi c that one wants to escape from or avoid. The blurred distinction between fear 
and anxiety may partially come from the fact that psychological problems 
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associated with these states were both included under one category of Anxiety 
Disorder as a diagnostic entity. When the patterns of symptom clustering are con-
sidered, however, two distinct types seem to emerge: anxiety-oriented cluster that 
include generalized anxiety (GAD) and PTSD that are associated more with depres-
sion and fear-oriented cluster where phobia and panic disorder symptoms form an 
entity [ 145 ]. In relation to pain experience, they may also lead to differential results. 
When fear and anxiety states were experimentally induced (fear with exposure to 
shock, anxiety with threat of shock), people experiencing anxiety had greater pain 
reactivity than those who were in the fear group [ 104 ]. 

 Fear and anxiety are known to have behavioral consequences expressed as escape 
and avoidance behaviors. Escape behaviors are intended to terminate the noxious 
experience. Some examples that may happen to chronic pain patients include medi-
cation taking in response to a fl are and stop activity and rest. In short, escape behav-
iors are reaction to the noxious cues and they are often negatively reinforced; the 
probability of the escape behavior recurring increases by the positive consequence 
of removing aversive experience. Avoidance, on the other hand, is engaged to pre-
vent the noxious experience from occurring. People typically respond to cues asso-
ciated (or possibly associated) with pain and attempt to terminate the cues. For 
example, chronic pain patients may restrict their activity, say not walk more than 
50 ft because they believe that walking anything longer may worsen pain. As a 
response to fear, escape behaviors reduce fear whereas successful avoidance may 
cover up fear totally that the person may actually not aware that he or she is engag-
ing in avoidance behaviors, but yet the behaviors are self-reinforced by the termina-
tion of the threatening cues and/or absence of fear-loaded noxious event (e.g., pain 
worsening). 

 Pain is a naturally fear-producing state (i.e., unconditioned stimulus), thus being 
easily subjected to the behavioral principles to develop conditioned responses. Pain 
related avoidance and escape behaviors in pain patients may be conceptualized as a 
set of ‘safety-seeking behaviors’, loosely defi ned as ‘behaviors utilized by patients 
in an attempt to avoid a feared outcome (p. 242) [ 113 ]’. These behaviors are known 
to be integrated into the dysfunctional circle of pain maintenance. The revolving 
model of fear-avoidance in chronic pain [ 140 ] is depicted in Fig.  14.2 . As the model 
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suggests, pain-related fear and avoidance plays a signifi cant role in the interplay 
between pain, dysfunctional cognitive and affective experience and disability result-
ing in the perpetuation of the chronic pain circle. Indeed, pain-related fear- avoidance 
is signifi cantly associated with functional limitation in various life domains and 
perceived disability in acute and chronic pain patients [ 33 ,  55 ,  58 ,  111 ].

      Anger 

 Anger has been widely observed in individuals with chronic pain in studies pub-
lished over 30 years ago. For example, Pilowsky and Spence [ 98 ] reported an inci-
dence of ‘bottled-up anger’ in 53 % of chronic pain patients. Anger is not necessarily 
maladaptive. Anger can be an adaptive emotional response to the injustice that 
patients perceive. However, the accumulation of research suggests that poorly man-
aged anger exacerbates pain and disability, and interferes with the treatment efforts. 

 There are multiple dimensions of anger that are important to considered, such as 
experience of anger, expression of anger, and target of anger. Expression of anger is 
the area that has been most studied in chronic pain. Trait anger-out, defi ned as a 
personal tendency to express anger directly verbally or physically, seems to be 
related to greater pain greater pain report in response to experimentally induced 
noxious stimulation in healthy and clinical pain populations, as well as greater clini-
cal pain report in chronic pain patients [ 19 ]. 

 It has been suggested that the dysregulation in the endogenous opioid function 
may mediate the relationship between trait anger-out and pain. Expressed anger 
seems to attenuate the endogenous opioid activation to experimentally induced pain 
[ 20 ]. Reduced release of beta-endorphin in response to pain has also been observed 
in those with high degree of anger-out [ 21 ]. 

 Anger also seems to have adverse impact on pain if it is suppressed; Kerns et al. 
[ 71 ] noted that the internalization of anger was strongly related to pain, perceived 
interference, and reported frequency of pain behaviors. Inhibition of anger expres-
sion in particular has been found to be related to depression especially for those 
with severe pain [ 43 ]. Similarly, a recent study [ 103 ] showed effort to suppress 
provoked anger attenuated blood pressure response to pain and was positively 
related to greater pain report. 

 The fi ndings we highlighted to this point were presented to illustrate the impor-
tant role of psychological factors that contribute to the disability and distress asso-
ciated with persistent pain. Thoughts, feelings, and contextual factors all contribute 
to the experience of pain, especially as it extends over time. Thus, we attempted 
to build a case for the importance of evaluating these factors when assessing 
chronic pain patients, a comprehensive assessment is essential to form the basis 
for treatment planning and decision making, simply attempting to treat the 
assumed causes of pain and the symptom of pain alone has been proven to be 
inadequate despite the advances in the development of sophisticated and advanced 
treatment following from the expanding and evolving understanding of the neuro-
physiology of pain.     
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14.3     Pain Assessment 

14.3.1     General Assessment Considerations 

 Turk et al. [ 132 ] suggested that three central questions should guide assessment of 
people who report pain:

    1.    What is the extent of the patient’s disease or injury (physical impairment)?   
   2.    What is the magnitude of the illness? That is, to what extent is the patient suffer-

ing, disabled, and unable to enjoy usual activities?   
   3.    Does the individual’s behavior seem appropriate to the disease or injury or is 

there any evidence of amplifi cation of symptoms for any of a variety of psycho-
logical or social reasons or purposes?    

  As noted earlier, pain is a common experience. Even for chronic pain, many 
people continue to live a productive and enjoyable life with limited treatment. Thus 
a question arises, who needs a comprehensive pain evaluation and how we screen 
patients for it? Table  14.1  provides a list of 16 salient points that can be used as 
prescreening questions with patients who report persistent or recurring pain. When 
a number of these questions are endorsed, referral for more thorough evaluation by 
pain specialists should be considered. Generally, a referral for evaluation may be 
indicated where disability greatly exceeds what would be expected based on physi-
cal fi ndings alone, when patients make excessive demands on the health care sys-
tem, when the patient persists in seeking medical tests and treatments when these 
are not indicated, or when the patient displays evidence of addictive behaviors or 
continual non-adherence to the prescribed regimen.

14.3.2        Comprehensive Pain Evaluation: Medical and Physical 
Evaluations 

 Appropriate assessment and treatment of a patient whose primary symptom is pain 
begins with a comprehensive history and physical examination. Patients are usually 
asked to describe the severity of their pain, location, characteristics (e.g., dull, stab-
bing, burning), historical course of pain, treatment history, and current and past 
medications use for pain and comorbid problems. Neurological and physical exami-
nation will evaluate the mechanical contribution and possible structural abnormali-
ties. Physical therapist may also be involved in conducting physical assessment of 
range of motion, strength, gait, posture, joint stability and refl ex. The nature and 
level of activities of daily living are also evaluated. Through this examination, clini-
cians may note the presence or absence of signs indicative of and underlying patho-
logical mechanism to which the pain may be attributed. 

 A physician may order some laboratory testing to be conducted to rule out any 
specifi c structural damages or endocrine and neurological abnormalities. 
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A diagnostic nerve block may be of value, as it evaluates the involvement of the 
particular nerves and, thus, may provide some guidance for treatment. For example, 
the block itself may be benefi cial, when this is the case the initially diagnostic pro-
cedure can be repeated as a treatment. If the pain is not eliminated during the block, 
then the source of the pain is likely not in the peripheral nerves affected by the level 
of the injection. However, in reality, the results often appear equivocal; for example 
the patient may report a slight decline in pain during the procedure for a very short 
period of time. Thus, the results of the diagnostic blocks are best interpreted in con-
junction with other aspects of the evaluations. 

 Sophisticated laboratory and imaging techniques are readily available for use in 
detecting organic pathology. Imaging and electrophysiological studies may reveal 
pathology that may be addressed medically or surgically. However, for a large 

   Table 14.1    Screening questions   

 1. Has the patient’s pain persisted for 3 months or longer despite appropriate interventions and 
in the absence of progressive disease? [Yes] 

 2. Does the patient repeatedly and excessively use the health care system, persist in seeking 
invasive investigations or treatments after being informed these are inappropriate, or use 
opioid or sedative-hypnotic medications or alcohol in a pattern of concern to the patient’s 
physician (e.g., escalating use)? [Yes] 

 3. Does the patient come in requesting specifi c opioid medication (e.g., dilaudid, oxycontin)? [Yes] 
 4. Does the patient have unrealistic expectations of the health care providers or the treatment 

offered (i.e., ‘total elimination of pain and related symptoms’)? [Yes] 
 5. Does the patient have a history of substance abuse or is he or she currently abusing mind- 

altering substances? [Yes] 
 6. Does the patient display a large number of pain behaviors that appear exaggerated (e.g., 

grimacing, rigid or guarded posture)? [Yes] 
 7. Does the patient have litigation pending? [Yes] 
 8. Is the patient seeking or receiving disability compensation? [Yes] 
 9. Does the patient have any other family members who had or currently suffer from chronic pain 

conditions? [Yes] 
 10. Does the patient demonstrate excessive depression or anxiety? [Yes]. Straightforward 

questions such as, “Have you been feeling down?” or “What effect has your pain had on your 
mood?” can clarify whether this area is in need of more detailed evaluation 

 11. Can the patient identify a signifi cant or several stressful life events prior to symptom onset or 
exacerbation? [Yes] 

 12. If married or living with a partner, does the patient indicate a high degree of interpersonal 
confl ict? [Yes] 

 13. Has the patient given up many activities (recreational, social, familial, in addition to 
occupational and work activities) due to pain? [Yes] 

 14. Does the patient have any plans for renewed or increased activities if pain is reduced? [No] 
 15. Was the patient employed prior to pain onset? [No] If yes, does he or she wish to return to 

that job or any job? [No] 
 16. Does the patient believe that he or she will ever be able to resume normal life and normal 

functioning? [No] 

  If there is a combination of more than 6 “Yes” to the fi rst 13 questions and “No” to the last three 
questions below or if general concerns in any one area, a referral for a detailed psychological 
assessment should be considered  
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portion of chronic pain patients, such evaluations are typically conducted at a fairly 
early stage of treatment. It is common to see that these tests fail to reveal any spe-
cifi c pathology that would explain the presence of persistent pain or the extent of 
such pain. Furthermore, for signifi cant numbers of patients, no physical pathology 
can be identifi ed using plain radiographs, CAT (Computed Axial Tomography) 
scans, or electromyography to validate the report of pain severity. Furthermore, the 
relationship between pain and observed pathology by means of imaging is tenuous 
as reviewed previously, making the diagnostic value of these studies for chronic 
pain somewhat dubious. 

 Because of these issues, it is often not possible to make any precise pathological 
diagnosis or even to identify an adequate anatomical or physiological origin for the 
pain. Despite these limitations, however, the patient’s history and physical examina-
tion remain the basis of medical diagnosis and may be the best defense against over- 
interpreting results from sophisticated imaging procedures. Physicians must 
therefore be cautious not to over-interpret either the presence or absence of objec-
tive fi ndings. An extensive literature is available focusing on physical assessment, 
radiographic, and laboratory assessment procedures to determine the physical basis 
of pain and the extent of impairments in adults (see [ 134 ]). 

    Quantifying Pain Severity 

 In evaluating pain patients, it is critical to understand the extent of pain severity, 
which will serve as a baseline with which the treatment effects will be determined. 
Because there is no ‘pain thermometer’ that can provide an objective quantifi cation 
of the amount or severity of pain experienced by a patient, it can only be assessed 
indirectly based on a patient’s overt communication, both verbal and nonverbal (i.e., 
pain behaviors). However, even a patient’s communications make pain assessment 
diffi cult, as pain is a complex, subjective phenomenon comprised of a range of fac-
tors and is uniquely experienced by each individual. Wide variability in pain sever-
ity, quality, and impact may be noted in reports of patients attempting to describe 
what appear to be objectively identical phenomena. Patients’ descriptions of pain 
are also colored by cultural and sociological infl uences. Later in the chapter, we will 
discuss some commonly used self-report inventories for the assessment of pain.  

    Purposes of Psychological Assessment 

 Based on the multidimensional perspective espoused in this chapter, health care 
providers need to examine not only the physical source of the pain through exami-
nation and diagnostic tests but also the patient’s mood, fears, expectancies, coping 
efforts, resources, responses of signifi cant others, and the impact of pain on the 
patients’ lives. The importance of these factors in understanding patients’ pain has 
been reviewed earlier in this chapter. In short, the health care provider must evaluate 
the whole patient, not just a primary symptom. Regardless of whether an organic 
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basis for the pain can be documented or whether psychosocial problems preceded 
or resulted from the pain, the evaluation process can be helpful in identifying how 
biomedical, physical, psychosocial, and behavioral factors interact to infl uence the 
nature, severity, and persistence of pain and disability. 

 In the remainder of this chapter, we focus on the second and third of Turk et al. 
[ 132 ] questions: specifi cally, the extent of the patient’s disability and the behavioral 
infl uences on the patient’s pain, distress, and suffering. Evaluating these variables 
begins with gathering information from the patient, via clinical interview and/or 
through standard assessment instruments. 

   Interviews 

 When conducting an interview with chronic pain patients the health care profes-
sional should focus on both factual information as well as patients’ (and often sig-
nifi cant others’) specifi c thoughts and feelings. Behavioral analyses of how pain 
expression (e.g., verbal reports, overt behaviors) dynamically interacts with family 
are also important. Thus, the intent of the interview is not solely gathering of subjec-
tive information provided by the patient, but also to interpret how the information is 
conveyed. The patient’s attitude about healthcare system and reaction to certain 
questions may provide an insightful clue for the person’s psychological 
repertories. 

 Pain patients’ beliefs about the cause of symptoms, their trajectory, and benefi -
cial treatments will have important infl uences on emotional adjustment and adher-
ence to therapeutic interventions. A habitual pattern of maladaptive thoughts will 
become a treatment target as they contribute to a sense of hopelessness, dysphoria, 
and unwillingness to engage in activity, and in turn, deactivate the patient and 
severely limit his or her coping resources. The interviewer should also determine 
both the patient’s and the signifi cant others’ expectancies and goals for treatment. 
An expectation that pain will be eliminated completely may be unrealistic and will 
have to be addressed to prevent discouragement when this outcome does not occur. 
Setting appropriate and realistic goals is an important process in pain rehabilitation 
as it requires the patient to attain better understanding of chronic pain and goes 
beyond the dualistic, traditional biomedical model. 

 In order to help the patient understand the psychosocial aspects of pain, attention 
should focus on the patient’s reports of specifi c thoughts, behaviors, emotions, and 
physiological responses that precede, accompany, and follow pain episodes or exac-
erbation, as well as the environmental conditions and consequences associated with 
cognitive, emotional, and behavioral responses in these situations. During the inter-
view, the clinician should attend to the temporal association of these cognitive, 
affective, and behavioral events, their specifi city versus generality across situations, 
and the frequency of their occurrence, to establish salient features of the target situ-
ations, including the controlling variables. The interviewer seeks information that 
will assist in the development of potential alternate responses, appropriate goals for 
the patient, and possible reinforcers for these alternatives. Observation of patients in 
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multiple settings (e.g., in the waiting room, during the history taking, during the 
examination, in the presence of signifi cant others) can provide valuable information 
as the behavior of patients serves a communicative function and can elicit responses 
from others that may infl uence the performance of behaviors that communicate 
pain, distress, and suffering along with the desire for assistance. 

 The interview also should include the assessment of current functional ability 
and how it has been impacted by pain and mental health problems. Efforts should be 
given to delineate the attributional cause of pain and mental health independently 
when possible. Many cases, however, whether functional limitations are due to pain 
or depression (or any other mental illness) is diffi cult to clarify. Many of the func-
tional complaints, such as sleep disturbance, lack of motivation, problems concen-
trating and fatigue, for example, are experienced by both pain and depressed 
patients. Clinicians should pay attention to temporal relationships among pain, 
mood, and disability as well as patients’ own attribution of how these variables are 
interlinked, in order for the treatment team to develop a reasonable starting point of 
therapeutic efforts. 

 Assessment of mood is a critical component of pain evaluation. This becomes 
particularly important and challenging when a clinician performs pain evaluation in 
the mental health settings. Most likely, the basic parameters of patients’ mental 
health have been assessed by the time pain evaluation occurs, and psychopathology 
diagnoses may already have been established. The clinically relevant yet challeng-
ing part is to delineate the nature of the relationship between mood and pain. There 
are patients whose psychopathology and pain occur independently where successful 
treatment of one condition does not lead to the improvement of the other condition. 
This may be particularly the case when a person has had signifi cant preexisting 
psychopathology prior to the pain onset. However, the majority of the cases are 
likely to have some interconnections of the two conditions in which vicious cycle of 
pain, deactivation, poor quality of life, and mood disorders perpetuates themselves. 
Of particular importance in these cases is to understand how the relevant psycho-
logical factors may serve as a mediator or associated factors linking between the 
two. Those psychological factors then can be the treatment target in the realm of 
cognitive-behavior therapy that is known to be effective for treating both pain and 
mood disorders. A caution, some of the features of depression and mood distur-
bance may be the result of features of a disease (e.g. weight loss, lack of energy) or 
prescribed medication. Thus, when using standardized assessment approach evalu-
ating mood disorders, the provider should consider some discounting of features or 
elevation of the criteria used to diagnosis emotional disorders (e.g., [ 135 ]). 

 Another important domain of mood assessment within the pain evaluation is the 
history and current status of self-injurious behaviors and thoughts. The types of 
medications that are commonly used to treat chronic pain patients are often the 
choice of drug in self-imposed injuries and suicidal death [ 115 ]. Fatal accident from 
the analgesic use, both intentional and unintentional, has shown signifi cant increase 
in recent years [ 28 ]. Research indicates that suicidal ideation is prevalent in chronic 
pain patients [ 41 ,  93 ]. Death wish, wanting to escape from pain, or wanting to have 
better rest, may be a factor to lead to overdosing events [ 93 ]. Thorough understand-
ing of the historical and current suicidal and self-harming thoughts and behaviors is 
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critical for establishing safe and effective treatment options. If the person has had a 
history of self-injurious attempt in the past, it is important to learn the method (e.g., 
overdose of prescribed medication), intent to die, the general circumstance, conse-
quence, and how they view the event today. In the mental health setting, it would 
also be important to learn whether the attempt/gesture was driven by psychopathol-
ogy or pain-related issues, or both. The Columbia Suicide-Severity Rating Scale 
(C-SSRS, [ 102 ]) is a brief screening measure that is widely used and may be worth 
considering in evaluating patients reporting persistent pain. 

 Relatedly, it is important to discuss a patient’s medications during the interview, 
as many pain medications (particularly opioids) are associated with side effects that 
may mimic emotional distress. A clinician, for example, should be familiar with 
side effects that result in fatigue, sleep diffi culties, and mood changes to avoid mis-
diagnosis of depression. Alternatively, clinicians might entertain the hypothesis that 
opioid analgesics may be used to moderate mood for some cases, particularly with 
patients whose pain is not affected by the medications. A general understanding of 
commonly used medications for chronic pain is important, as some patients also 
may use opioid analgesics to manage mood. Ineffi cacious use of medications is 
fairly common and addressing the optimization of the medication requires input 
from the behavioral and affective presentation of the patients. Additionally, poten-
tial psychological dependence and aberrant drug seeking behaviors on pain- relieving 
medications should be evaluated. In some states, a physician is able to obtain a 
record of prescriptions of controlled substances. Urine toxicology should be a part 
of the routine investigation as a part of the comprehensive pain evaluation to rule out 
substance abuse problems (including diversion) and aberrant opioid taking behav-
iors. Table  14.2  contains a summary of the areas that should be addressed in a more 
extensive psychological interview for pain patients.

        Assessment Instruments 

 In addition to interviews, a number of psychometrically well-developed, standard-
ized assessment instruments designed to evaluate patients’ attitudes, beliefs, and 
expectancies about themselves, their symptoms, and the health care system have 
been developed and published. One survey [ 99 ] of clinicians who treated pain indi-
cated that the fi ve most frequently used instruments in the assessment of pain, in 
order of frequency, were: McGill Pain Questionnaire [ 88 ]; Beck Depression 
Inventory [ 11 ], and Multidimensional Pain Inventory (MPI) [ 74 ]. The McGill Pain 
Questionnaire and the MPI were specifi cally developed for use with individuals 
with chronic pain. In Table  14.3  we list the descriptions of these and some of the 
most commonly used instruments.

   Standardized instruments have advantages over semi-structured and unstructured 
interviews. They are easy to administer, require less time, assess a wide range of 
behaviors, obtain information about behaviors that may be private (sexual relations) 
or unobservable (thoughts, emotional arousal), and most importantly, they can be 
submitted to analyses that permit determination of their reliability and validity. 
These instruments should not be viewed as alternatives to interviews; rather, they 
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   Table 14.2    Areas addressed in psychological interviews   

  Experience of pain and related symptoms  
 Location and description of pain (e.g., ‘sharp’, ‘burning’) 
 Onset and progression 
 Perception of cause (e.g., trauma, virus, stress) 
 What has the patient been told about the symptoms and condition? Does the patient believe that 

this information is accurate? 
 Exacerbating and relieving factors (e.g., exercise, relaxation, stress, massage) 
 Pattern of symptoms (e.g., symptoms worse certain times of day or following activity or stress) 
 Thoughts, feelings, and behaviors that precede, accompany, and follow fl uctuations in symptoms 
 Other somatic symptoms 
  Treatments received and currently receiving  
 Medication (prescribed and over-the-counter). How helpful have these been? 
 Pattern of medication use (prn, time-contingent), changes in quantity or schedule 
 Physical modalities (e.g., physical therapy). How helpful have these been? 
 Complementary and alternative (e.g., chiropractic manipulation, relaxation training). How 

helpful have these been? 
 Which treatments have they found the most helpful? 
 Compliance/adherence with recommendations of health care providers 
 Attitudes towards previous health care providers 
  Functional status  
 Current level of daily functioning in family, social, household, recreational, vocational, and 

sexual domains 
 Changes in functional levels due to pain or mood issues 
 Exercise (e.g., Do they participate in a regular exercise routine? Is there evidence of deactivation 

and avoidance of activity due to fear of pain or exacerbation of injury)? Has the pattern 
changed (increased, decreased)? 

 Sleep status (e.g., sleep latency, sustenance, quality and quantity of sleep, sleep hygiene habits, 
duration of sleep disturbance (e.g., did it start with pain onset?)) 

  Compensation/Litigation  
 Current disability status (e.g., receiving or seeking disability, amount, percent of former job 

income, expected duration of support) 
 Current or planned litigation 
  Coping  
 How does the patient try to cope with his or her symptoms? Does patient view himself or herself 

as having any role in symptom management? If so, what role? 
 Current life stresses 
 Pleasant activities 
  Educational and vocational history  
 Level of education completed, including any special training 
 Work history 
 How long at most recent job? 
 How satisfi ed with most recent job and supervisor? 
 What like least about most recent job? 
 Would the patient like to return to most recent job? If not what type of work would the patient 

like? 
 Current work status, including homemaking activities 
 Vocational and avocational plans 
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may suggest issues to be addressed in more depth during an interview or investigated 
with other measures. Note that each of the instruments that we selected for inclusion 
in Table  14.3  has been shown to have acceptable psychometric properties. 

   Assessment of Pain 

 Although a ubiquitous phenomenon, pain is inherently subjective. The only way to 
know about someone’s pain is by what they say or show by their behavior. Because 
there is no ‘objective’ method for assessing pain, self-report provides the gold 

Table 14.2 (continued)

  Social history  
 Relationships with family or origin 
 History of pain or disability in family members 
 History of substance abuse in family members 
 History of, or current, physical, emotional, and sexual abuse. Was the patient a witness to abuse 

of someone else? 
 Marital history and current status? 
 Quality of current marital and family relations 
  Alcohol and substance use  
 Current and history of alcohol use (quantity, frequency) 
 History and current use of illicit psychoactive drugs 
 History and current use of prescribed psychoactive medications 
 The main purpose of the use (recreational vs. attempt to control symptoms) 
 Consider the CAGE questions as a quick screen for alcohol dependence [ 84 ]. Depending on 

response consider, other instruments for alcohol and substance abuse [ 1 ] 
  Psychological dysfunction  
 Current psychological symptoms/diagnosis (depression including suicidal ideation, anxiety disorders, 

somatization, posttraumatic stress disorder). Depending on responses, consider conducting 
structured interview such as the Structured Clinical Interview for DSM-IV-TR (SCID) [ 2 ] 

 Is the patient currently receiving treatment for psychological symptoms? If yes, what treatments 
(e.g., psychotherapy or psychiatric medications). How helpful are the treatments? 

 History of psychiatric disorders and treatment including family counseling 
 Family history of psychiatric disorders 
 Temporary relationship between pain onset and mood disturbance 
 Patients’ view on how pain and mood are related 
 History of suicidal/self-harm attempts/thoughts 
 Current suicidal/self-harm thoughts and intent 
  Concerns and expectations  
 Patient concerns/fears (e.g., does the patient believe he/she has serious physical problems that 

have not been identifi ed? Or that symptoms will become progressively worse and patient will 
become more disabled and more dependent? Does the patient worry that he or she will be told 
the symptoms are all psychological?) 

 Explanatory models of pain held by the patient 
 Expectations regarding the future and regarding treatment (will get better, worse, never change) 
 Attitude toward rehabilitation versus ‘cure’ 
 Treatment goals 
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     Table 14.3    Assessment instruments   

 Instrument  Domains assessed 
 # 
items  Description (output) 

  Pain intensity questionnaires  
 McGill Pain 

Questionnaire 
(MPQ) [ 88 ] 

 Pain  20  78 pain-related words grouped 
in 20 subclasses; Respondants 
rank words according to pain 
intensity; Calculates sensory, 
affective, evaluative, 
and miscellaneous scores, 
and a total score (‘Pain Rating 
Index’) 

 McGill Pain 
Questionnaire 
– Short-Form 
(MPQ-SF) [ 89 ] 

 Pain  16  Adjectives selected from the MPQ 
 Calculates sensory and affective 

scores 

  Pain condition-specifi c measures  
 Neuropathic Pain Scale 

(NPS) [ 47 ] 
 Pain  10  Assesses qualities of neuropathic 

pain: sharpness, heat/cold, 
dullness, intensity, 
unpleasantness, and surface vs. 
deep pain 

  Pain related disability/functionality measures  
 Pain Disability Index 

(PDI) [ 101 ] 
 Measures disability due 

to pain (degree to 
which patients believe 
pain interferes with 
family/home 
responsibilities, 
recreation, social 
activities, occupation, 
sexual behavior, 
self-care, life support 
activity) 

 7  Derives a total score 

 Oswestry Disability 
Scale [ 44 ] 

 Measures disability  20  Derives a total score 

  Pain-related psychosocial pain measures  
 Chronic Pain Coping 

Inventory 
(CPCI) [ 66 ] 

 Illness and well-focused 
coping strategies 

 64  Calculates 8 subscales: guarding, 
resting, asking for assistance, 
relaxation, task persistence, 
exercising/stretching, coping 
self-statements, seeking social 
support 

 Vanderbilt 
Multidimensional 
Pain Coping 
Inventory 
(VCPMI) [ 116 ] 

 Revised VPMI: assesses 
ways of coping with 
pain 

 49  Calculates subscales based 
upon 49 items: planful 
problem- solving, positive 
reappraisal, distraction, 
confrontative coping, 
distancing/denial, stoicism, 
use of religion, self-blame, 
self-isolation 
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Table 14.3 (continued)

 Instrument  Domains assessed 
 # 
items  Description (output) 

 Coping Strategies 
Questionnaire 
(CSQ) [ 106 ] 

 Assesses specifi c coping 
strategies (six 
cognitive coping 
strategies; 1 behavioral 
coping strategy) 

 Calculates 7 subscales: diverting 
attention, reinterpreting pain, 
coping self-statements, 
ignoring pain, praying or 
hoping, catastrophizing, and 
increasing activity 

 Fear-Avoidance Beliefs 
Questionnaire 
(FABQ) [ 143 ] 

 Evaluates patients’ belifes 
about how physical 
activity and work may 
affect their back pain 

 16  Calculates 2 scales: fear-avoidance 
beliefs related to work, and 
fear-avoidance beliefs about 
physical activity in general 

 Pain Beliefs and 
Perceptions 
Inventory (PBAPI) 
[ 149 ] 

 Measures pain beliefs  16  Calculates 3 dimensions: 
self-blame, mystery (i.e., 
perception of pain as 
mysterious), and stability (i.e., 
beliefs about the stability of 
pain over time) 

 Pain Stages of Change 
Questionnaire 
(PSOCQ) [ 72 ] 

 Measures conditions that 
are relevant for a 
patients’ readiness for 
change 

 30  Derives 4 stages of self- 
management: precontemplation, 
contemplation, action, and 
maintenance 

 Survey of Pain Attitudes 
(SOPA) [ 64 ] 

 Measures beliefs about 
pain 

 57  Derives 7 dimensions: control, 
disability, harm, emotion, 
medication, solicitude, and 
medical cure 

 Pain Anxiety Symptoms 
Scale (PASS) [ 85 ] 

 Assesses fear of pain 
across cognitive, 
psychological, and 
behavioral domains 

 53  Calculates 4 subscales: fear of 
pain, cognitive anxiety, somatic 
anxiety, and fear and avoidance 

 Pain Beliefs 
Questionnaire 
(PBQ) [ 40 ] 

 Assesses beliefs about 
pain 

 12  Calculates 2 subscales: organic 
beliefs (8 items) and 
psychological beliefs (4 items) 

 Pain Catastrophizing 
Scale (PCS) [ 127 ] 

 Examines components of 
catastrophizing 

 13  Calculates 3 components: 
rumination, magnifi cation, and 
helplessness 

  Multidimensional/pain-related quality of life measures  
 Brief Pain 

Questionnaire [ 31 ] 
 Measures pain and 

interference of pain 
with functional 
activities 

 10  Derives 2 scores: pain and 
interference 

 West Haven-Yale 
Multidimensional 
Pain Inventory 
(WHY/MPI) [ 74 ] 

 Measures pain severity, 
interference, support, 
life control, affective 
distress, others’ 
responses to pain 
behaviors, and 
frequency of 
performance on 18 
common activities 

 52  Higher scores on each scale refl ect 
higher levels of that dimension; 
scores can be used to classify 
patients as ‘dysfunctional’, 
‘interpersonally distressed’ or 
‘adaptive copers’ 

(continued)
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standard in assessments of pain and its characteristics. Pain assessment therefore 
requires that patients and participants in clinical trials describe their own experi-
ences. Although individuals interpret measures of pain in different and somewhat 
idiosyncratic ways, these interpretations can be expected to remain relatively con-
stant within people over time. As a result, they can also provide valid measures of 
change in pain due to treatment or time. 

   Pain Intensity 

 Self-report measures of pain often ask patients to quantify their pain by providing a 
single, general rating of pain: “ Is your usual level of pain ‘mild’, ‘moderate’, or 
‘severe’? ”  or  “ Rate your typical pain on a scale from 0 to 10 where 0 equals no pain 
and 10 is the worst pain you can imagine .” There are a number of simple methods 
that can be used to evaluate current pain intensity—numerical scale (NRS), verbal 
ratings scales (VRS), and visual analog scales (VAS). 

 Each of the commonly used methods of rating pain intensity, NRS, VRS, and 
VAS appear suffi ciently reliable and valid, and no one method consistently demon-
strates greater responsiveness in detecting improvements associated with pain treat-
ment [ 65 ]. However, there are important differences among NRS, VRS, and VAS 
measures of pain intensity with respect to missing data stemming from failure to 
complete the measure, patient preference, ease of data recording, and ability to 
administer the measure by telephone or with electronic diaries. NRS and VRS mea-
sures tend to be preferred over VAS measures by patients, and VAS measures 

Table 14.3 (continued)

 Instrument  Domains assessed 
 # 
items  Description (output) 

  Health-related QOL measures  
 Short Form-36 (SF-36) 

[ 144 ] 
 Measures vitality, 

physical functioning, 
bodily pain, general 
health perceptions, 
physical role 
functioning, emotional 
role functioning, social 
role functioning, 
mental health 

 36  Calculates mental health and 
physical health scores; higher 
scores = better health status 

 Sickness Impact Profi le 
(SIP) [ 14 ] 

 Measures ambulation, 
mobility, body care, 
social interaction, 
communication, 
alertness, sleep and 
rest, eating, work, 
home management, 
recreation and pastime 
activities, and 
emotional behavior 

 136  Calculates overall dysfunction 
score, and summary scores of 
physical and psychosocial 
dysfunction; Range of 
scores = 0–100 % dysfunction 
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usually demonstrate more missing data than do NRS measures. Greater diffi culty 
completing VAS measures is associated with increased age and greater opioid 
intake, and cognitive impairment has been shown to be associated with inability to 
complete NRS ratings of pain intensity [ 65 ]. Patients who are unable to complete 
NRS ratings may be able to complete VRS pain ratings (e.g., none, mild, moderate, 
severe). Other measures are available to assess pain in children and those who are 
unable to verbally communicate (e.g., stroke patients, mentally-impaired) [ 59 ]. 

 There has been some concern expressed that retrospective reports may not be 
valid, as they may refl ect current pain severity that serves as an anchor for recall of 
pain severity over some interval [ 53 ,  125 ]. More valid information may be obtained 
by asking about current level of pain, pain over the past week, worst pain of the last 
week, and lowest level of severity over the last week. This has also led to the use of 
daily diaries that are believed to be more accurate as they are based on real-time 
rather than recall. For example, patients are asked to maintain regular diaries of pain 
intensity with ratings recorded several times each day (for example at meals and 
bedtime) for several days or weeks. One problem noted with the use of paper-and- 
pencil diaries is that patients may not follow the instruction to provide ratings at 
specifi ed intervals. Rather, patients may complete diaries in advance (‘fi ll forward’) 
or shortly before seeing a clinician (‘fi ll backward’) [ 126 ]. These two reporting 
approaches undermine the putative validity of diaries. As an alternative to the paper-
and- pencil diaries, a number of commentators have advocated for the use of elec-
tronic devices that can prompt patients for ratings and “time stamp” the actual 
ratings, thus facilitating real-time data capture. Although there are numerous advan-
tages to the use of advanced technology to improve the validity of patient ratings, 
they are not without potential problems, including hardware problems, software 
problems, and user-problems [ 133 ]. These methods are also costly and, although 
they may be appropriate for research studies, their usefulness in clinical settings 
may be limited.  

   Pain Quality 

 Pain is known to have different sensory and affective qualities in addition to its 
intensity, and measures of these components of pain may be used to more fully 
describe an individual’s pain experience [ 90 ]. It is possible that the effi cacy of pain 
treatments varies for different pain qualities, and measures of pain quality may 
therefore identify treatments that are effi cacious for certain types of pain but not for 
overall pain intensity. Assessment of specifi c pain qualities at baseline also makes it 
possible to determine whether certain patterns of pain quality moderate the effects 
of treatment. The Short-Form McGill Pain Questionnaire [ 89 ] assesses 15 sensory 
and affective pain descriptors and its sensory and affective subscales have demon-
strated responsivity to treatment in a number of clinical trials (e.g., [ 35 ,  107 ]). 
Recently, an expanded version of this measure was developed, the SF-MPQ-2 cov-
ers both nociceptive and neuropathic pain descriptors and uses a 0–10 format vs. the 
0–3 scale of the SF-MPQ and therefore provides increased ability to detect small 
differences [ 39 ].   
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   Assessment of Overt Expressions of Pain 

 Patients display a broad range of responses that communicate to others that they are 
experiencing pain, distress, and suffering. Some of these pain behaviors may be 
controllable by the person, whereas others are not. Although there is no one-to-one 
relationship between these pain behaviors and self-report of pain, they are at least 
modestly correlated. A number of different observational procedures have been 
developed to quantify pain behaviors. Several investigators using the Pain Behavior 
Checklist [ 137 ] have found a signifi cant association between these self-reports and 
behavioral observations. Health care providers can use observational methods to 
systematically quantify various pain behaviors and note the factors that increase or 
decrease them. For example, observing the patient in the waiting room, while being 
interviewed, or during a structured series of physical tasks. Behavioral observation 
scales can be used by patients’ signifi cant others as well. 

 Uses of the health care system and analgesic medication are other ways to assess 
pain behaviors. Patients can record the times when they take medication over a 
specifi ed interval such as a week. Diaries not only provide information about the 
frequency and quantity of medication but may also permit identifi cation of the ante-
cedent and consequent events of medication use. Antecedent events might include 
stress, boredom, or activity. Examination of antecedents is useful in identifying pat-
terns of medication use that may be associated with factors other than pain  per se . 
Similarly, patterns of response to the use of analgesic may be identifi ed. Does the 
patient receive attention and sympathy whenever he or she is observed by signifi -
cant others taking medication? That is, do signifi cant others provide positive rein-
forcement for the taking of analgesic medication and thereby unwittingly increase 
medication use?  

   Assessment of Emotional Distress 

 The results of numerous studies suggest that chronic pain is often associated with 
emotional distress, particularly depression, anxiety, anger, and irritability. Clearly, 
in the mental health settings, it is reasonable to assume that these factors are quite 
prominent. However, the presence of emotional distress in people with chronic pain 
presents a challenge when assessing symptoms such as fatigue, reduced activity 
level, decreased libido, appetite change, sleep disturbance, weight gain or loss, and 
memory and concentration defi cits. These symptoms are often associated with pain 
and have also been considered ‘vegetative’ symptoms of depressive disorders. 
Improvements or deterioration in such symptoms, therefore, can be a result of 
changes in either pain or emotional distress. 

 Both the BDI and BDI-2 [ 10 ,  11 ] and the Profi le of Mood States (POMS [ 86 ]) 
have well-established reliability and validity in the assessment of symptoms of 
depression and emotional distress, and they have been used in numerous clinical 
trials in psychiatry and an increasing number of studies of patients with chronic pain 
[ 73 ] and recommended for use in clinical trials [ 38 ]. In research in psychiatry and 
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chronic pain, the BDI provides a well-accepted criterion of the level of psychologi-
cal distress in a sample and its response to treatment. The POMS [ 86 ] assesses six 
mood states—tension-anxiety, depression-dejection, anger-hostility, vigor-activity, 
fatigue-inertia, and confusion-bewilderment—and also provides a summary mea-
sure of total mood disturbance. Although the discriminant validity of the POMS 
scales in patients with chronic pain has not been adequately documented, it has 
scales for the three most important dimensions of emotional functioning in chronic 
pain patients (depression, anxiety, anger) and also assesses three other dimensions 
that are very relevant to chronic pain and its treatment, including a positive mood 
scale of vigor-activity. Thus, administration of the BDI and the POMS are reason-
able choices as brief measures of emotional distress. 

 As noted above, various symptoms of depression—such as decreased libido, 
appetite or weight changes, fatigue, and memory and concentration defi cits—are 
also commonly believed to be consequences of chronic pain and the medications 
used for its treatment [ 48 ]. It is unclear whether the presence of such symptoms in 
patients with chronic pain (and other medical disorders) should nevertheless be con-
sidered evidence of depressed mood, or whether the assessment of mood in these 
patients should emphasize symptoms that are less likely to be secondary to physical 
disorders [ 150 ].  

   Assessment of Function 

 The poor reliability and questionable validity of physical examination measures has 
led to the development of self-report functional status measures that seek to quan-
tify symptoms, function, and behavior directly, rather than inferring them. Self- 
report measures have been developed to assess peoples’ reports of their abilities to 
engage in a range of functional activities such as the ability to walk up stairs, to sit 
for specifi c periods of time, the ability to lift specifi c weights, performance of activ-
ities of daily living, as well as the severity of the pain experienced upon the perfor-
mance of these activities have been developed. There are a number of well-established, 
psychometrically supported generic (e.g., Short-Form 36 [ 144 ]), disease-specifi c 
(e.g., Western Ontario McMaster Osteoarthritis Index [WOMAC] [ 12 ]; Fibromyalgia 
Impact Questionnaire [ 24 ]; Roland-Morris Back Pain Disability Questionnaire 
[ 105 ]), and pain-specifi c (e.g., Brief Pain Questionnaire, Interference Scale [ 31 ]; 
Pain Disability Index [ 101 ]; MPI Interference Scale [ 74 ]) measures of functional 
status. 

 Disease–specifi c measures are designed to evaluate the impact of a specifi c con-
dition (e.g., ability to wear clothing in patients with postherpetic neuralgia). Such 
specifi c effects of a disorder may not be assessed by a generic measure, and disease- 
specifi c measures may therefore be more likely to reveal clinically important 
improvement or deterioration in function that is a consequence of treatment. In 
addition, responses on disease-specifi c measures will generally not refl ect the 
effects of comorbid conditions on physical functioning, which may confound the 
interpretation of change occurring over the course of a trial when generic measures 
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are used. Disease-specifi c measures may be more sensitive to the effects of treat-
ment on function, but generic measures provide information about physical func-
tioning and treatment benefi ts that can be compared across different conditions and 
studies [ 37 ,  46 ]. Each of these approaches has strengths. Decisions regarding 
whether to use a disease-specifi c or generic measure, or some combination, will 
depend on the purpose of the assessment. For individual patients in clinical practice 
it would be most appropriate to use measures developed on samples with compa-
rable characteristics. So, for example, the WOMAC might be the preferred measure 
of function to use with patients with osteoarthritis. If the clinician wishes to com-
pare across a group of patients, then one of the broader-based pain-specifi c mea-
sures should be considered. If the assessment is being performed as part of a research 
study, some combination might be appropriate to compare chronic pain samples 
with a larger population of people with diverse medical diseases (e.g., SF-36).  

   Assessment of Coping and Psychosocial Adaptation to Pain 

 Historically, psychological measures designed to evaluate psychopathology have 
been used to identify specifi c individual differences associated with reports of pain, 
even though these measures were usually not developed for or standardized on sam-
ples of medical patients. However, it is possible that responses by medical patients 
may be distorted as a function of the disease or the medications that they take. For 
example, common measures of depression ask patients about their appetites, sleep 
patterns, and fatigue. Because disease status and medication can affect responses to 
such items, patients’ scores may be elevated, thereby distorting the meaning of their 
responses. As a result, a number of measures have been developed for use specifi -
cally with pain patients. Instruments have been developed to assess psychological 
distress, the impact of pain on patients’ lives, feeling of control, coping behaviors, 
and attitudes about disease, pain, and health care providers and the patient’s plight 
([ 134 ], see Table  14.3 ).     

14.4     Conclusions 

 Pain is a complex, idiosyncratic experience. Assessment and treatment of pain can 
be complicated by the web of infl uential factors that modulate the overall pain expe-
rience and associated disability. Furthermore, traditional biomedical approaches 
with diagnostic tests are often not helpful because structural damage and persistent 
pain complaints do not necessarily coincide. Pain research in the past three decades 
has repeatedly shown that pain is not just a physiological phenomenon, and that a 
range of ‘person variables’, such as psychosocial, environmental, and behavioral 
factors, plays a signifi cant role in determining the occurrence, severity, and quality 
of pain. Given the multifactorial nature of pain, adequate assessment requires an 
interdisciplinary team approach. In this chapter, we discussed medical, physical, 

A. Okifuji and D.C. Turk



253

and psychological assessments as well as introduced a range of self-report invento-
ries that can be used in conjunction with interviews and medical examinations. As 
we repeatedly stressed, an adequate pain assessment means the evaluation of the 
person with chronic pain. We must not just focus on the pathology or complaint, but 
must reach out to understand the person and his/her well-being. Although there is 
no shortcut in this, the delineation of relevant medical, physical, psychosocial, and 
behavioral factors to pain in a patient is critical in planning and executing a success-
ful treatment plan.     
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15.1            Introduction 

 The fi rst portion of a two-part introductory section will defi ne the perspectives of 
the chapter and more specifi cally provide the rationale for its focus on chronic pain. 
Psychotherapeutic, pharmacological and physical approaches to chronic pain will 
be discussed in subsequent sections. We will outline the advantages and limitations 
of these therapies, and we will try to link them with psychiatric disorders. The fi nal 
section will provide a more clinical perspective, examining the complex question of 
therapeutic approaches for psychiatric patients who experience pain, and emphasiz-
ing certain particularities inherent to this context. 

15.1.1     Pain Management in Mental Health Care: 
Review of the Existing Situation 

 While advances in pain management are undeniable, what is the current situation in 
mental health care? A survey conducted in France [ 159 ] provides some relevant 
answers. Several points confi rming the fi ndings of international studies [ 55 ,  107 ] 
are highlighted:
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•    Insuffi cient training reported by most psychiatrists, as well as lack of knowledge 
of pain assessment tools;  

•   Small number of psychiatric patients treated for pain in general hospitals as well 
as in specialized centers;  

•   Emergence of the pivotal idea that “psychotropic drugs produce an analgesic effect, 
relieving any pain a patient may experience. However, the data available to date is 
insuffi cient to confi rm this idea [ 159 ]”: “ As if mental illness overrides everything 
(…) and somatic manifestations are always relegated to second place  [ 158 ]”.    

 On the contrary, other studies [ 14 ,  36 ,  73 ,  120 ,  131 ,  162 ] reveal that in some 
cases physical complaints can divert the diagnosis from mental illness. This 
indicates:

•    That there is not one single kind and aspect of pain, but several pains [ 76 ];  
•   The extent and frequency of overlap between pain, psychological suffering and 

psychiatric disorders;  
•   The complexity of this overlap (cause? effect? chance?);  
•   The risk of ignoring one of the two possible diagnoses, which in itself would 

require appropriate care [ 30 ,  44 ,  66 ,  190 ].    

 In any event, a better understanding of pain, its nature and its context is necessary 
in order to avoid the confusion between pain and psychiatry [ 22 ,  117 ].  

15.1.2       Clinical Assessment: The Foundation 
of any Treatment Plan 

 Mental illness sometimes produces particular attitudes and expressions of pain: 
indifference, denial, silence, etc. In every case, the patient feels pain, although he 
seems not to react to it, does not speak of it or refers to it in vague terms; the clini-
cian must be able to decode the language or behavior related to the pain. According 
to Ebtinger [ 54 ], what is needed is to “ approach pain not with a certain knowledge 
or technique, but accepting not to know or, more precisely, with an attitude of not- 
knowing. This not-knowing is not ignorance, it is the knowledge that everything 
cannot be known, and particularly another person’s inner reality (…) and, even 
more strangely, knowing that what is at the core of inner reality remains hidden 
from the individual himself .” 

 However, a psychiatric diagnosis should not constitute the fi nal answer in the 
absence of physical injury, and vice versa. The psyche/soma dichotomy does not 
benefi t patient care. The  subject  should be considered as a whole and the patient 
should be accompanied in a process of analysis of the meaning and function of pain 
as they relate to his personality and history. To this end, both the complaint and the 
symptom must be taken into account (Box  15.1 ).  
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 This being so, it seems impossible to draw up a list of psychiatric disorders asso-
ciated with pain, and to design a formal treatment protocol combining psychother-
apy and/or pharmacological treatment. Instead, the starting point must be the 
individual, his complaint and his particular story. Each “clinical assessment” is 
explicit and distinct, and the therapeutic strategy is elaborated on a case-by-case 
basis, based on individual case histories and in light of each type of practice, using 
a transdisciplinary approach (Box  15.2 ).    

 Box 15.1 Meaning of Pain (From Vallée [ 180 ]) 
 “The process of fi nding what meaning the pain or its alleged cause may have 
for the patient is very important. This will require time; in most cases, the 
patient initially offers an offi cial version. What we seek is the private version, 
the version that structures the patient’s behavior and his response to the pain: 
does he position himself as victim or guilty party? Does he attribute a mysti-
cal meaning to his suffering… Does he feel he is being punished for an actual 
wrongdoing, or is he expiating a fault of which he is unaware, or the sin of an 
ancestor (…).” 

 Box 15.2 Subjectivity of Pain (From Pommeret [ 142 ]) 
 Pain cannot be treated without taking into account the individual who is suf-
fering and the questioning to which this suffering subjects him. 

 Understanding the pain of the person who suffers makes it possible to place 
the pain in context. As a result, the suffering is no longer devoid of meaning. 
  Pain is Subjective  
 It is important to remember that pain is a subjective phenomenon, impossible 
to objectify (see Assessment of pain). 

 It is associated with our perception of events and infl uenced by our past 
experiences. 

 Physiological, emotional and cognitive components combine to create our 
perception of pain. 
  What the Listener Contributes  
 The subjective nature of pain concerns the person who suffers, as well as the 
person responsible for relieving his suffering. What is the role played by our 
desire to provide relief, that may be seen as a natural inclination (choice of a 
care-giving career)? 
  Pain is What the Patient Says It Is  
 The difference between the patient’s assessment of his pain and our evalua-
tion of it is the space of suffering and subjectivity. 
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15.2       Psychotherapeutic Approaches 

 Generally speaking, the development of pain psychology led to a better understand-
ing of pain-related phenomena, and particularly of the association between psychi-
atric disorders and pain conditions [ 147 ]. Today, the role of behavioral, cognitive, 
emotional and social factors in the maintenance and even the onset of pain is well 
established [ 99 ,  140 ,  177 ]. Inversely, it is recognized that intrinsically pain infl u-
ences emotional states in a major way [ 29 ,  58 ,  61 ] (Box  15.3 ).  

 Therefore, psychological approach emerges as the shared component of a thera-
peutic project, which is both multidimensional and pluridisciplinary [ 99 ,  177 ]. This 
perspective has given rise to numerous studies, to new theories on pain experience, 
and consequently to a great variety of psychotherapies [ 183 ]. 

 The present section will provide a description of some of the best-known psycho-
therapeutic approaches to chronic pain, outlining their strengths and weaknesses, 
and keeping in mind the diffi culties of interpretation associated with the assessment 
of various psychotherapies (Box  15.4 ).  

 Box 15.3 Pain and Early Emotional States (From Brocq [ 29 ]) 
 “Pain is a sensory experience and an emotion experienced by the subject from 
the moment of birth. The infant discovers the world through pain: the pain in 
his lungs when they fi ll with air for the fi rst time, the pain in his empty stom-
ach demanding to be fi lled, the absence of his mother (…). Pain is at the heart 
of the intricate link between psyche and soma. Thus, it contributes to identity 
formation through the interactions it induces with the environment. 

 Initially, emotion is organic. It only becomes ‘psychologized’ later, to the 
extent of the overall psychological development of the subject. Variations in 
this development determine to a great extent the place and the role of pain 
which becomes chronic in the adult subject.” 

 Box 15.4 Assessment of Non-pharmacological Therapeutic Approaches 
(From French Higher Health Authority (Haute Autorité de Santé) [ 82 ]) 
 (…) Some of these methodological shortcomings, such as the absence of a 
double blind procedure or a true control group, are due to the very nature of 
non- pharmacological therapies. Moreover, it is diffi cult to devise standard-
ized and comparable treatment for all the patients treated, given:

•    The personalized nature of non-pharmacological therapies, which in most 
cases have to be adapted to the individual requirements of a patient;  

•   The diversity of the professionals involved in recommending and  providing 
these therapies, which rely on diversifi ed competencies allowing a wide 
range of approaches;  
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15.2.1       Insight-Oriented Approaches 

 Insight-oriented approaches (such as analytic psychotherapy and supportive thera-
pies) are based on the idea that chronic pain is the somatic representation of psycho-
logical distress, and that non-conscious factors infl uence both the onset and 
maintenance of symptom (in this case, pain) [ 26 ]. This type of approach is predi-
cated on the correlation between physical and emotional pain—to distinguish them 
roughly—and grants this correlation its full signifi cance and clinical relevance: 
“ there is rarely physical pain without pain of the subject, and sometimes vice versa, 
and treating one necessarily means treating the other  [ 62 ]”. 

 In fact, it is often the case that the history of a subject experiencing chronic pain is 
characterized by traumatic childhood events (abuse, sexual abuse, loss) [ 39 ,  45 ,  176 ,  177 ]. 
Moreover, the fact that the pain cannot be relieved with medication but is alleviated in 
psychotherapy demonstrates indirectly that pain can have a wide range of functions, 
which, in some cases, can be identifi ed in the course of psychoanalytic work. Burloux 
[ 31 ] quotes Freud when he speaks of “ the impression of a force which is defending itself 
by every possible means and wants to hold on to illness and suffering ”. From this per-
spective, pain is not an enemy to conquer, but rather a defense elaborated by the subject 
to replace catastrophic anxiety [ 4 ,  31 ] (Box  15.5 ). In practice, patients with chronic pain 
are rarely considered suitable subjects for analytic treatment; analytic psychotherapy or 
analytic relaxation therapy are given preference [ 148 ,  149 ].  

•   The fact that treatment takes place in different health care institutions, as 
well as in private consultation.    

 In addition, the assessment of these therapeutic approaches must take into 
account the interaction between the different aspects of the treatment, making 
it diffi cult to evaluate the effi cacy of these separate aspects; as well as the 
diversity of actors, whose respective impact on overall effectiveness is diffi -
cult to establish. 

 Box 15.5 Clinical Case: Pain ‘Totem’ as the Last Bastion Against 
Psychic Breakdown (From Algret et al. [ 4 ]) 
 We met with Mr B. a few weeks after he learned he had a second cancer. He 
says he is unlucky and speaks at length about his fi ght against the fi rst cancer: 
the physical suffering and debilitating fatigue, the emotional suffering and 
constant pain. The recounting of these past events reveals a state of deep 
depression requiring hospitalization. 

 Regarding his present condition, Mr B.’s concerns are focused on the pain 
and physical discomfort. The physical suffering is intense and he reports 
 having suicidal ideas that spring from the feeling of despair related to the 
persistence of pain during the initial cancer. 
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 From a comparative perspective (for example, compared to cognitive behav-
ioral therapy), what is the scientifi c status of insight-oriented approaches? Whatever 
the case, the experimental research model (double-blind, randomized studies) can-
not be applied to therapies based on internalization and psychic construction 
(Box  15.6 ).   

 He feels history is repeating itself. When the anxiety becomes too great, 
Mr B. asks for help, requesting to be admitted to hospital: “I am seized by 
anxiety during the night, I feel alone with this pain, alone in the world, the 
passage of time terrifi es me, I want to die”. For him, suicide represents a way 
to stop pain, to take control, not a desire to end his life. His request masks a 
deep fear of being destroyed. 

 Mr B. is, in fact, hospitalized for pain management, which does not involve 
addressing the underlying psychopathology. He receives a number of drug 
therapies that completely eliminate the pain. Within a short time, Mr B. pres-
ents symptoms of psychological decompensation (delusions, agitation). When 
the pharmacological treatments are reduced, the patient recovers his mental 
balance, but the pain returns. 

 In this case, pain can be seen as a real bastion set in place to prevent psy-
chic desintegration. According to Brocq [ 29 ], there are cases of major break-
down where “ overinvested pain can make it possible to re-establish the limits 
of the ego damaged by a traumatic experience (…), the body being the last 
stabilizing element, the fi nal bastion against complete disorganization and the 
onset of delusions ”. In order to help Mr B., the support that can be provided 
consists of regular psychotherapeutic follow-up, pharmacological treatment 
of his disease and episodes of hospitalization to manage crises (fear of break-
down). Therefore, the team considers it important to conduct multidisci-
plinary meetings to treat the problem in its entirety, and to create a support 
network for the patient. 

 Box 15.6 Limits of Evidence Based Medicine 
 Certain authors [ 1 ,  38 ,  51 ] express concern at the prospect of seeing 
 psychoanalysis measured against the yardstick of evidence-based medi-
cine: “ A hegemony exercised by this (ideological) assessment endangers 
therapeutic initiative and is likely to pave the way for a type of unidimen-
sional medicine where fi ndings concerning a standardized patient (clinical 
practice guidelines) or institution (quality standards) will be established 
in advance  [ 38 ]” .  The effectiveness and effi cacy of other treatment criteria 
remain to be demonstrated. 
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15.2.2     Cognitive-Behavioral Approaches 

 Epistemologically distinct from insight-oriented approaches, cognitive behavioral 
therapies claim to be pragmatic and propedeutic [ 104 ,  133 ]. They target a specifi c 
problem, not an indeterminate unwellness requiring an identity structuring process. 
These approaches are also distinct due to the active (and directive) role played by the 
therapist in relation to the patient, in the process of learning new behaviors [ 166 ]. 

 In parallel with the development and evolution of experimental psychol-
ogy, three generations of cognitive behavioral therapies (CBT) have emerged 
[ 111 ,  161 ]. 

15.2.2.1      Behavioral Approaches 

 Behavioral theories consider chronic pain a learned pathological behavior that is 
maintained, in other words, conditioned [ 28 ]. 

 Thus, behavioral therapy aims at enabling the patient to replace his pain behavior 
in all its various aspects, including relational [ 132 ] with more suitable behaviors 
(e.g., health behaviors). This method focuses on ‘how to do it’, in the context of 
daily living [ 28 ]. 

 Two learning models are well known: Pavlov’s classical conditioning and 
Skinner’s operant conditioning:

•    The classical  respondent  conditioning model holds that the mere presence of 
the context of occurrence of pain (stimulus) can trigger great discomfort 
(response). The goal of the treatment is to modify in some way the refl ex rela-
tion existing between the context and the onset of pain. To this end, Wolpe, for 
one, proposes a method allowing patients to adopt an anxiety reduction behav-
ior (for example, relaxation) in the presence of the conditioned stimulus (pain 
or the context of pain). Gradually, the relaxation response replaces anxiety and 
the pain response [ 161 ].  

•   Besides, according to the  operant  conditioning model, the emergence, mainte-
nance or disappearance of a behavior depends on its favorable or unfavorable 
consequences (positive or negative reinforcement). Fordyce has applied this con-
cept to chronic pain [ 28 ]. In this regard, operant conditioning can be applied to 
potentially harmful “fear-avoidance” strategies developed by some patients, as 
described by Vlaeyen [ 42 ,  185 ,  186 ]. Through fear of being hurt or feeling pain, 
these patients reduce more and more their different fi elds of activity (social, pro-
fessional, etc.), sometimes to the point (major catastrophic reaction) of develop-
ing kinesiphobia. The recommended therapeutic response is a program of 
reasonable and gradual return to various activities, by countering avoidance 
behaviors using techniques of exposure to situations that are feared, in order to 
reduce physical and psychological phobic reactions (‘kinesiphobia’) [ 124 ].    
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 Today, recourse to behavioral strategies alone has become less frequent, given 
greater awareness of their limitations (Box  15.7 ). Nevertheless, assessment results 
(quality of life, reduced handicap, cost effi ciency) support their legitimacy as a valid 
therapeutic model that can be helpful to patients with fi bromyalgic symptoms or 
lombalgic complaints [ 173 ].   

15.2.2.2     Cognitive Behavioral Therapies 

 This approach fl ourished most signifi cantly in the 1970s and 1980s [ 46 ] in response 
to the limitations of behavioral therapies (taking into account, particularly, the sub-
jective component of pain). The behavioral trend focusing on new learning was 
linked with the cognitive trend focusing on the development of coping strategies 
intended to make pain more bearable: attention (diversion), imagination (transfor-
mation), psychophysiology (for example, muscle relaxation) [ 132 ,  156 ]. 

 With his theories on depression applied to chronic pain, Aaron Beck stressed the 
automatic nature of erroneous and negative beliefs that an individual holds about 
himself [ 161 ]. The resulting therapeutic paradigm “ aims at changing dysfunctional 
thinking and beliefs rooted in cognitive distortions ” [ 161 ]. One of the key cognitive 
distortions responsible for the onset and maintenance of pain is alarmist thinking 
(pessimism, overdramatizing, etc.), distinct from depression but leading to it even-
tually [ 19 ,  166 ]. 

 Today, CBTs are considered the most effective, and most cost-effective, psy-
chotherapies in the treatment of numerous mental health problems, as well as 
chronic physical and emotional pain. Several meta-analyses support the effi cacy 
of these therapies in alleviating pain, and in improving mood and quality of 
life [ 46 ]. 

 Although these therapies seem relevant and constitute important instruments in 
our therapeutic arsenal, they have to defi ne what is an ‘appropriate’ behavior and an 
‘improved’ response [ 152 ]. Therefore, a cautionary note is in order regarding the 
fact that normalization and standardization of objectives may not be appropriate in 
the context of pain therapy and/or mental health care [ 1 ,  51 ].  

 Box 15.7 Limits of Operant Model (From Boureau [ 28 ]) 
 “ Criticism of the operant conditioning model as applied to chronic pain con-
cerns the risk of reducing the understanding of all chronic pain to observed 
behavior alone (…). Such a model would ignore more subjective variables 
such as individual experience of pain. What is needed is to work with verifi -
able variables, without ignoring the other sensorial, emotional and cogni-
tive factors present but more diffi cult to measure, and therefore considered 
secondary ” .  
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15.2.2.3      Acceptance and Commitment Therapy and Mindfulness-Based 
Cognitive Therapy 

 These two types of therapies are similar, were developed in parallel and illustrate 
the third generation of CBTs. Both aim at reducing cognitive avoidance behaviors 
using acceptance strategies rather than adaptation strategies (coping) for dealing 
with pain [ 123 ,  124 ]. In a context of chronic pain, the aim within this approach is 
not to change pain-related thought content, but rather to change the reactions of the 
subject to his thoughts. 

   Acceptance and Commitment Therapy 

 Classifi ed as both behavioral and humanist, acceptance and commitment therapy 
(ACT) seeks to attain better ‘acceptance’ of the pain and ‘commitment’ to behavior 
compatible with the values and meaning the subject wishes to give to his life [ 127 ]. 
To do this, the patient is encouraged to increase his ‘psychological fl exibility’ by 
working on the different processes that constitute it:

•    Experiencing the present moment (mindfulness);  
•   Coherence between values of the individual and his actions (value-based action, 

committed action);  
•   Cognitive defusion (cognitive distancing and acceptance of physical experiences 

(particularly pain) and emotional experiences (acceptance of thoughts and feel-
ings) [ 85 ,  119 ].    

 Today, health professionals recommend ACT to patients with chronic pain [ 170 ] 
who present high levels of experiential avoidance and existential problems. We 
must remain cautious about these assessments (effects, indications, etc.), given that 
there are great methodological differences between studies [ 85 ,  187 ]. In addition, 
psychopathological theories and models claiming to provide a complete expla-
nation of all facets and mysteries of human behavior should also be viewed with 
 caution [ 88 ,  151 ].  

   Mindfulness-Based Cognitive Therapy 

 This practice, initially developed by Kabat Zinn as part of stress reduction therapy, 
incorporates Beck’s cognitive therapy for depression [ 43 ]. 

 When it is used to treat pain, “ patients will learn to overcome their resistance, 
becoming able to perceive and consider their pain as a set of varied sensations and 
no longer solely as pain ” [ 124 ]. As is the case with ACT, the goal is to change the 
patient’s relation to pain. A series of training sessions teach the patient “to remain 
attentive and distance himself from the thoughts, emotions and sensations specifi c 
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to pain, gradually learning to consider them psychological events that can be 
observed, instead of trying to control them or divert his attention from them” 
[ 123 ,  161 ]. Although some clinical assessments have been encouraging, further 
studies are needed.    

15.2.3     Humanistic Therapies 

15.2.3.1     Psychocorporeal Therapies 

 These therapies designated as ‘humanistic’ by A. Maslow in the 1960s, and also 
known as psychocorporeal, are defi ned less by a theory as by principles and practices. 
Stemming from phenomenological thought (realizing potential, self- actualization, 
lifestyle changes), humanistic psychology became known through therapies like 
that of Carl Rogers (client-centered therapy), F. Perls (Gestalt therapy), A. Lowen, 
a student of W. Reiss (bioenergetics), J.L. Moreno (psychodrama), etc. Many differ-
ent schools and techniques followed, all of them having the same epistemological 
foundation. 

 What these approaches have in common is a holistic view of human beings, of a 
psyche/soma unity, and an understanding of mental health based on “ contact with 
vital psychophysical processes; the experiencing of affects (including bodily sensa-
tions) is what makes this contact possible  [ 152 ]”. 

 From a pathological standpoint, dysfunction occurs when the psyche/soma unit 
breaks down and the contact with psychophysiological processes is interrupted. In 
response, psychocorporeal therapy ‘repairs’ (instead of analyzing) through work on 
the body, in order to appease the torments of the mind and release the most deeply 
buried emotions. This therapy is founded on one of William Reich’s key principles 
stating that painful memories are repressed in the unconscious and recorded in the 
body, forming a real ‘character armor’. In other words, the body provides access to 
the psyche it heals [ 152 ]. It is a psychotherapeutic treatment, not a corporeal tech-
nique (such as relaxation) whose psychological effects would then be secondary. 

 In the pain clinic, psychocorporeal therapies are used more frequently when psy-
chopathology is predominant. They are not used to treat pain as a symptom but 
rather, part of an overall process (for example: psychopharmacological treatment); 
insight-based talk therapy is combined with corporeal therapy. “ The goal is to help 
the patient recognize and name his suffering, and develop an improved self-image, 
being careful to avoid psyche/soma dichotomy  [ 57 ]”.  

15.2.3.2       Self-Regulation/Self-Management Techniques 

 Certain authors consider that for many patients whose persistent chronic pain is not 
relieved by other treatments, self-management can be a helpful complementary 
therapy [ 177 ]. This approach, which is part of the humanistic therapies, takes into 
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account the psyche/soma entity in the perception of painful phenomena, and aims at 
helping patients develop the abilities necessary to actively participate in the man-
agement and control of their pain [ 160 ]. 

   Hypnosis 

 Modern medical hypnosis usually refers to Erickson’s techniques. According to the 
defi nition given by his student, Barber, hypnosis is “ an altered state of conscious-
ness characterized by markedly increased receptivity to suggestion, the capacity for 
modifi cation of perception and memory, and the potential for systematic control of 
a variety of usually involuntary physiological functions […]  [ 136 ]”. 

 In clinical practice, hypnosis is considered a psychotherapeutic communication 
tool that makes possible a different understanding of somatic and psychological 
perceptions [ 24 ]. Hypnosis is a specifi c approach valuable in pain treatment in a 
pluridisciplinary context [ 83 ]. However, further research in neuroscience (and in 
human sciences) is needed to understand the effectiveness of hypnotherapy [ 116 ].  

   Biofeedback 

 Biofeedback is a self-regulatory technique. The primary objective of biofeedback is to 
teach people to exert control over their physiological processes to assist in re- regulating 
the autonomous nervous system that maintains the level of pain [ 178 ]. Biofeedback is 
an established treatment option in migraineurs and for tension-type headaches, back 
pain, irritable bowel syndrome and fi bromyalgia [ 114 ,  178 ]. However, it does not 
seem to provide any benefi cial effect in osteoarthritis pain [ 52 ,  192 ].  

   Therapeutic Relaxation 

 Both Schultz’s autogenic training and Jacobson’s progressive relaxation are self- 
training techniques that consist of learning self-administered exercises based on 
physical sensations and relaxation through autosuggestion. Contrary to hypnosis, 
these techniques do not involve the unconscious, and the therapist only plays a role 
at the learning stage. The patient quickly becomes autonomous [ 165 ]. Sophrology 
is a related technique (developed by A. Caycedo in 1960): it is based on the relax-
ation therapies presented above, and can be described as a technique between clas-
sical hypnosis and autosuggestive relaxation [ 165 ]. Many other techniques like 
neurolinguistic programming (NLP) can be included in this category.  

   Mindfulness 

 See Sect.  15.2.2.3      
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15.3     Pharmacological Approaches 

 In this section, after an introduction of the main drugs used in psychiatry and to treat 
pain, we will briefl y present the main psychiatric disorders and their association 
with pain. For each syndrome, we will try to address how pain can be managed, and 
pain treatment adjusted, according to patient’s psychiatric illness, as well as discuss 
potential drug interactions between psychotropic and analgesic drugs. In a follow-
ing section, we will present the main analgesics and review international guidelines 
for the treatment of the main pain syndromes (acute nociceptive and osteoarthritis 
pain, neuropathic pain, cancer pain). 

15.3.1     Introduction to Drug Treatment 

 Drug treatment is part of the overall management of patients with psychiatric disor-
ders and/or chronic pain patients. Different categories of drugs are available to treat 
either problem and are presented briefl y in Table  15.1 .

   Numerous developments in the fi eld of psychotropic drugs in chronic pain have 
been serendipitous: psychotropic medications initially were used in pain medicine 
solely to treat coexisting psychiatric disorders [ 141 ]. The fi rst report of potential 
analgesic properties in non-opioid psychotropic drugs was published in 1960, when 

   Table 15.1    Presentation of the main psychotropic (modifi ed from [ 169 ,  184 ]) and analgesic drugs 
(modifi ed from [ 113 ]) used in the treatment of psychiatric disorders and pain, respectively   

 Psychotropic drugs  Analgesic drugs 

  Antidepressants    Antinociceptive analgesics  
 TCAs: amitriptyline, nortriptyline, desipramine, 

imipramine, doxepin 
  Acetaminophen (paracetamol)  

 SSRIs: fl uoxetine, paroxetine, citalopram, 
escitalopram, sertraline, fl uvoxamine 

  Nonsteroidal anti-infl ammatory drugs 
(NSAIDs):  

 SNRIs: venlafaxine, desvenlafaxine, duloxetine   Classical: naproxen, ibuprofen, diclofenac, 
ketorolac… 

 NDRIs: bupropion   Selective COX-2 inhibitors (coxibs): 
celecoxib 

 SARIs: trazodone, nefazodone   Opioids and related drugs  
 MAOIs: moclobemide, phenelzine, selegiline   Morphine, hydromorphone, oxycodone, 

fentanyl, buprenorphine, meperidine 
 NaSSA: mirtazapine   Tramadol, tapentadol 
  Antipsychotics    Cannabinoids  
  First generation : haloperidol, chlorpromazine, 

loxapine, pimozide, fl uphenazine, 
perphenazine, thioridazine 

  Nabilone 

  Second generation : risperidone, clozapine, 
olanzapine, quetiapine 

  Dronabinol 

  Third generation : aripiprazole   Nabiximols 
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 Psychotropic drugs  Analgesic drugs 

  Anxiolytic agents    Marihuana 
 Benzodiazepines: alprazolam, lorazepam, 

oxazepam, temazepam, chlordiazepoxide, 
clonazepam, clorazepate 

 Buspirone 
 Hydroxyzine 
  Mood stabilizers  
 Lithium 
  Anticonvulsants : carbamazepine, gabapentin, 

topiramate, lamotrigine, oxcarbazepine, 
sodium valproate 

  Drugs for ADHD    Modulators of descending inhibition 
or excitation  

 Amphetamine and related drugs   Analgesic antidepressants  
 Methylphenidate, dexmethylphenidate   Tricyclic antidepressants 
 Atomoxetine   SNRIs 

  SSRIs 
  α2-adrenergic agonists: clonidine  

  Drugs for dementia    Modulators of peripheral transmission/
sensitization  

 Cholinesterase inhibitors: donepezil, tacrine, 
rivastigmine, galantamine 

  Local anesthetics : lidocaine, bupivacaine, 
levobupivacaine, ropivacaine, prilocaine 

 Memantine   Analgesic anticonvulsants : carbamazepine, 
topiramate, oxcarbazepine 

 Capsaicin 
  Drugs for substance abuse disorders    Antihyperalgesics  
 Alcohol dependence: disulfi ram, acamprosate   NMDA antagonists : ketamine 
 Opioid dependence: methadone, 

buprenorphine ± naloxone 
  Gabapentinoids : gabapentin, pregabalin 

 Nicotine dependence: bupropion, varenicline, 
nicotine replacement therapies 

  Anticonvulsants : lamotrigine, levetiracetam 
 Nefopam 
 Nitrous oxide 

  Other : sex-drive depressants (cyproterone, 
medroxy-progesterone, leuprolide, 
goserelin), agents for treatment of 
extrapyramidal side effects (amantadine, 
cyproheptadine, orphenadrine, propranolol, 
benztropine, procyclidine), clonidine 

  Other : tizanidine, steroids, calcitonine, 
bisphosphonates 

   ADHD  Attention defi cit-hyperactivity disorder,  MAOIs  monoamine oxidase inhibitors,  NaSSA  
nordadrenergic/specifi c serotonergic agent,  NDRIs  noradrenaline dopamine reuptake inhibitors, 
 NMDA  N-methyl-D-aspartate,  SARIs  serotonin-2 antagonist/reuptake inhibitors,  SNRIs  selective 
serotonin noradrenaline reuptake inhibitors,  SSRIs  selective serotonin reuptake inhibitors,  TCAs  
tricyclic antidepressants  

researchers noted improvement in cancer-related pain with the use of tricyclic 
 antidepressants (TCAs) [ 64 ]. In conjunction with the growing acknowledgement 
and empiric documentation of the high prevalence of mood disorders in the chronic 
pain population, this fi nding started the practice of using TCAs in chronic pain that 
has persisted to this day [ 163 ].  

Table 15.1 (continued)
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15.3.2     Psychiatric Diseases: Pharmacological Management 

 In order to better understand how pain treatment can be prescribed in psychiatric 
patients, it is important to have a better idea on how these patients are managed and 
which drugs are regularly prescribed to them. Therefore, in the following section, 
the main families of psychiatric drugs (mainly antidepressants, anxiolytic agents, 
antipsychotics and mood stabilizers) are presented together with recent guidelines 
on drug effi cacy for each disorder. 

15.3.2.1     Depressive Disorders 

 Major depression is predicted to be the second leading cause of disability world-
wide by the year 2020. In the United States alone, 17 million people will experience 
a major depressive episode in any 1 year [ 78 ]. 

   Pain and Depression 

 Traditionally, the classifi cation of major depressive disorders (MDD) has focused 
on psychological features such as depressed mood, reduced interest/pleasure, feel-
ings of worthlessness, and excessive guilt. However, it is becoming increasingly 
recognized that physical symptoms represent the chief complaint for many depressed 
patients. Up to 76 % of patients with MDD also experience somatic/physical symp-
toms, including a range of painful complaints such headaches, stomach pain, diffuse 
musculoskeletal pain and back pain [ 56 ,  75 ]. These may be as prevalent in depressed 
patients as anxiety symptoms. Indeed, the connection between chronic pain and 
depression has spawned more research interest than any other area of the literature 
involving psychopathology and chronic pain [ 33 ]. The overlap between pain and 
depression ranges from 30 to 60 %: pain being a strong predictor of both the onset 
and persistence of depression, and depression being likewise a powerful predictor 
of pain, particularly persistent pain [ 102 ]. 

 Pain has a strong negative impact on the response of depression to treatment. 
Recognizing and optimizing the management of comorbid pain that commonly 
coexists with depression may be important in enhancing depression response and 
remission rates [ 102 ].  

   Treatment of Depression 

 According to the monoamine hypothesis of depression, a defi ciency in serotonin, 
noradrenaline and/or dopamine leads to depression [ 169 ]. In general, all antide-
pressants boost the synaptic action of one or more of the monoamines, in most 
cases by blocking presynaptic transporters. This increased neurotransmitter ulti-
mately causes receptors to downregulate. Convergent evidence suggests that brain 
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serotonergic systems are dysregulated in patients with MDD, and that this contrib-
utes to the pathophysiology of MDD, while antidepressant therapy normalizes sero-
tonergic function. A reasonable hypothesis is that a subset of serotonergic neurons 
with projections to depression-related forebrain circuits, as defi ned by human imag-
ing studies is dysregulated in patients with MDD [ 8 ]. It is interesting to note that 
chronic pain and major depression have a shared neurobiology and appear to have a 
shared neuroanatomy (in the brain and spinal cord) and neurochemistry (noradrena-
line and serotonin) [ 91 ]. 

 Antidepressants are a mainstay of depression treatment. The remission rates vary 
from 42 to 46 % [ 110 ]. Currently favored drugs include the serotonin selective reup-
take inhibitors (SSRIs) introduced since the late 1980s, and a series of additional 
modern, ‘second-generation’ antidepressants with mixed inhibitory actions on the 
neuronal-uptake and inactivation of serotonin and noradrenaline (serotonin and nor-
adrenaline reuptake inhibitors: SNRIs), and ‘atypical’ agents with other actions 
(such as bupropion, nefazodone, mirtazapine, and vilazodone). 

 The superiority of most clinically employed antidepressants over placebos in 
controlled trials has been modest in adult patients diagnosed with major depression 
[ 179 ]. In their meta-analytic review of outcomes of placebo-controlled trials of anti-
depressants for acute episodes of major depressive disorder, the authors found evi-
dence that older antidepressants, particularly TCAs, yielded somewhat superior 
apparent effi cacy to some modern, second-generation agents [ 179 ]. Furthermore, 
there is no evidence for the effi cacy of antidepressants in minor depression, but 
because of the small database and methodological problems associated with ran-
domized clinical trials, the effi cacy of antidepressants cannot be excluded. 
Antidepressants can be considered in special cases with, for example, suicidality, 
previous suicide attempts, family history of affective disorders or previous major 
depressive episodes [ 84 ]. 

 Evidence suggests that medication that inhibits the reuptake of both serotonin and 
noradrenaline may possess superior analgesic effi cacy to those acting upon a single 
neurotransmitter. Thus, antidepressants exhibiting dual reuptake inhibition may be 
useful in the treatment of physical symptoms associated with depression, especially 
those involving pain [ 56 ]. Antidepressants improve pain symptoms regardless of 
the presence or absence of comorbid major depression [ 91 ]. Furthermore, current 
evidence does not warrant recommending a particular second- generation antide-
pressant on the basis of differences in effi cacy. Differences in onset of action and 
adverse events may be considered when  choosing a  medication [ 63 ] (Table  15.2 ).

      Bipolar Disorder 

 Bipolar disorder is characterized by recurrent episodes of elevated mood and depres-
sion, together with changes in activity levels. Elevated mood is severe and sustained 
(mania) in bipolar I disorder and less severe (hypomania) in bipolar II disorder. 
Other psychiatric disorders, such as anxiety disorder and alcohol and drug mis-
use, are common [ 6 ]. Treatment is with drugs and supplemental psychotherapies; 
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   Table 15.2    Second-generation antidepressants approved for use in the United States   

 Generic name  Trade name  Dosage forms 
 Therapeutic 
classifi cation  Indications 

 Bupropion  Wellbutrin®  75 or 100 mg tablets; 
100, 150 or 200 mg 
SR tablets; 150 or 
300 mg XL tablets 

 Other  MDD, affective 
disorder 

 Citalopram  Celexa®  10, 20 or 40 mg tablets; 
2 mg/mL solution 

 SSRI  MDD 

 Desvenlafaxine  Pristiq®  50 or 100 mg tablets  SNRI  MDD 
 Duloxetine  Cymbalta®  20, 30 or 60 mg 

capsules 
 SNRI  MDD, GAD, 

neuropathic pain, 
fi bromyalgia 

 Escitalopram  Lexapro®  5, 10 or 20 mg tablets; 
1 mg/mL solution 

 SSRI  MDD, GAD 

 Fluoxetine  Prozac®  10, 20, 40 or 90 mg 
tablets; 4 mg/mL 
solution 

 SSRI  MDD, OCD, PMDD, 
panic disorder, 
bulimia nervosa 

 Fluvoxamine  Luvox®  25, 50 or 100 mg tablets  SSRI  OCD 
 Mirtazapine  Remeron®  15, 30 or 45 mg tablets 

or orally 
disintegrated tablets 

 Other  MDD 

 Nefazodone  Serzone®  50, 100, 150, 200 or 
250 mg tablets 

 Other  MDD 

 Paroxetine  Paxil®  10, 20, 30 or 40 mg 
tablets; 2 mg/mL 
solution; 12.5, 25 or 
37.5 mg CR tablets 

 SSRI  MDD, OCD, panic 
disorder, social 
anxiety disorder, 
GAD, PTSD, 
PMDD 

 Sertraline  Zoloft®  25, 50 or 100 mg 
tablets; 20 mg/mL 
solution 

 SSRI  MDD, OCD, panic 
disorder, PTSD, 
PMDD, social 
anxiety disorder 

 Trazodone  Desyrel®  50, 100, 150 or 300 mg 
tablets 

 Other  MDD 

 Venlafaxine  Effexor®  25, 37.5, 50, 75 or 
100 mg tablets; 
37.5, 75 or 150 mg 
XL capsules 

 SNRI  MDD, GAD, panic 
disorder, social 
anxiety disorder 

  Modifi ed from Gartlehner et al. [ 63 ] 
  CR  controlled release,  GAD  generalized anxiety disorder,  MDD  major depressive disorder,  OCD  
obsessive-compulsive disorder,  PMDD  premenstrual dysphoric disorder,  PTSD  posttraumatic 
stress disorder,  SNRI  serotonin and noradrenaline reuptake inhibitor,  SR  sustained release,  SSRI  
selective serotonin reuptake inhibitor,  XL  extended release  

for both acute episodes and maintenance, treatment is guided by whether mania or 
depression predominates (Table  15.3 ) [ 6 ].

   Lithium carbonate is an analgesic used as a second-line therapy for maintenance 
prophylaxis of cluster headache [ 9 ]. It has been demonstrated to provide signifi cant 
benefi t in the treatment of chronic cluster headache. Lithium carbonate doses of 
600–900 mg per day are typically needed to obtain target therapeutic serum lithium 
levels of 0.4–0.8 mEq/L. Lithium serum levels, renal function, and thyroid function 
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should be monitored during lithium therapy. Common adverse events to lithium 
include diarrhea, tremor and polyuria [ 9 ]. 

 It is important to never treat patients with bipolar disorder with antidepressant 
drugs alone; an effective antimanic agent (lithium, anticonvulsants) must also be 
prescribed. Indeed, a case of mania has been reported [ 189 ] with tramadol, a mixed 
opioid/antidepressant-like substance. Furthermore, opioid prescription could also 
be associated with mood-elevating effects in patients with bipolar disorders [ 155 ]. 
Non-steroidal anti-infl ammatory drugs can interact with lithium (nephrotoxicity) 
and should not be prescribed with it.   

15.3.2.2     Anxiety Disorders 

 Generalized anxiety disorder (GAD) has a prevalence rate of 4–7 %. It is charac-
terized by excessive worry and symptoms of physiological arousal such as rest-
lessness, insomnia, and muscle tension. The disorder is associated with seriously 

   Table 15.3    Effective treatments for bipolar disorder   

 Indication  Drug treatment  Adjunctive psychotherapy 

 Mania and mixed 
states 

  Good evidence : antipsychotics, valproate, 
lithium, combination of 
antipsychotics + lithium or valproate 

 Low stimulus environment 

  Suggestive evidence : carbamazepine 
  Short term : benzodiazepines are clinically 

used for treating agitation and insomnia 
 Depression   Good evidence : quetiapine   Good evidence : cognitive 

behavioral therapy, family 
focused therapy 

  Suggestive evidence : 
olanzapine ± fl uoxetine, lamotrigine, 
lithium, valproate 

  Suggestive evidence : 
interpersonal and social 
rhythm therapy 

  Poor evidence : antidepressants 
 Maintenance and 

prevention of 
relapse 

  Good evidence : lithium (mania and 
depression), antipsychotics (mania), 
quetiapine (mania and depression), 
olanzapine (mania > depression), 
lamotrigine (depression > mania), 
combination therapy with 
antipsychotics + lithium or valproate, 
lithium + valproate, quetiapine + lithium 
or valproate 

  Good evidence : group 
psychoeducation (mania > 
depression), family focused 
therapy 

  Suggestive evidence : valproate 
(depression > mania) 

  Suggestive evidence : cognitive 
behavioral therapy, 
interpersonal and social 
rhythm therapy, cognitive 
remediation 

  Lack of evidence : carbamazepine 

  Modifi ed from Anderson et al. [ 6 ] 
  Good evidence : meta-analysis and better quality randomized controlled trials against placebo 
unless otherwise stated.  Suggestive evidence : inconsistent or weak effects from meta-analysis or 
poorer quality randomized controlled trials against placebo  
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impaired social and occupational functioning, comorbidity with other disorders, 
and increased risk for suicide [ 89 ]. Psychiatric comorbidity is common in GAD, 
29–62 % of patients are estimated to have major depression, 34 % social anxiety 
disorder, and 38 % alcohol misuse. 

    Anxiety and Pain 

 Anxiety disorders are the most prevalent type of mental disorder, and they fre-
quently co-occur with various medical conditions, including chronic pain [ 94 , 
 121 ]. Highlighting the importance of considering anxiety disorders, a recent study 
investigating the prevalence of Axis I disorders and non-specifi c back pain in the 
population found that anxiety disorders (20.9 %) were more frequently observed in 
the presence of pain than mood disorders (12.7 %) [ 65 ]. Moreover, specifi c anxiety 
disorders, namely panic disorder (PD), post-traumatic stress disorder and agora-
phobia, have been previously reported to have a stronger relationship with pain 
(associated with severe arthritis, rheumatism or a bone or joint disease) than 
depression [ 190 ]. 

 Therefore, people with an anxiety disorder are 2–3 times more likely to have a 
painful condition than others without an anxiety disorder [ 154 ], and among people 
with chronic back or neck pain, the odds of having an anxiety disorder are 2–3 
times higher than for those without chronic pain [ 48 ]. Although anxiety and pain 
are frequently comorbid, little is known about the effects of pain on the course and 
treatment of anxiety disorders (Box  15.8 ). However, some authors have found that 
pain that interferes with daily activities is prevalent among primary care patients 
with PD/GAD and associated with more severe anxiety, worse daily functioning, 
higher health services use, and a lower likelihood of responding to treatment for 
PD/GAD [ 172 ].   

 Box 15.8 Pain and Treatment of Anxiety Disorders 
 Despite their prevalence, anxiety disorders often go unrecognized in pain care 
facilities, compromising clinical benefi t of pain treatment [ 94 ]. 

 The anxiety processes that may facilitate the development and mainte-
nance of chronic pain are:

•    Catastrophic cognitions;  
•   Attentional biases;  
•   Somatosensory amplifi cation;  
•   Behavioral avoidance.    

 For example, an individual may experience nociceptive stimulation, selec-
tively attend to it, interpret it as catastrophic, amplify the experience by obses-
sively attending to it, and avoid certain behaviors for fear of reinjury and/or 
the nociceptive sensation itself [ 89 ]. The similar cognitive and behavioral pro-
cesses underlying anxiety disorders and chronic pain may explain why there 
is such a high rate of anxiety disorders in chronic pain patients [ 154 ]. 
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    Treatment of Anxiety 

 It is important to point out that chronic pain may lead to problematic anxiety, 
and problematic anxiety may exacerbate chronic pain. For the later situation, it is 
unclear whether the combination of drugs and psychotherapy is better than using 
one  strategy alone [ 89 ]. However, it seems that the integration of pharmacotherapy 
[ 5 ,  21 ] (Table  15.4 ) with non-pharmacotherapy is critical [ 146 ] in attaining sustain-
able clinical benefi t for anxious chronic pain patients.

   Table 15.4    Medication dosing recommendations for treating generalized anxiety disorder   

 Drug 
 Starting dose 
(mg/day) 

 Minimal 
dose 
(mg/day) 

 Maximum 
dose 
(mg/day)  Dose increments 

  SSRI/SNRI  
 Citalopram  20  20  60  20 mg every 2 weeks 
 Escitalopram  5–10  10  20  5–10 mg every 1–2 weeks 
 Fluoxetine  10  20  60  10–20 mg every 2 weeks 
 Paroxetine  10–20  20  50  10–20 mg every 2 weeks 
 Paroxetine CR  12.5  25  75  12.5–25 mg every 1–2 weeks 
 Sertraline  25  50  200  50 mg within 1 week then 25–50 mg 

every 1–2 weeks 
 Duloxetine  30  60  120  30 mg after 1–2 weeks 
 Venlafaxine  37.5–75  75  225  75 mg within 1 week then 37.5–75 mg 

every 2 weeks 
  TCAs  
 Imipramine  25 (HS)  100  300  25 mg every 4 days; when at 100 mg 

then 50 mg increments 
  Other antidepressants  
 Mirtazapine  15 (HS)  30  45  15 mg every 1–2 weeks 
 Trazodone  50 (HS)  100  400  50 mg every 3–4 days 
 Bupropion  100  150  400  100 mg every 4–7 days 
  Benzodiazepines  
 Alprazolam  0.75–1.5  1.5  4  0.5 mg every 3–4 days 
 Clonazepam  1–2 (1 BID)  2  6  1–2 mg every week 
 Diazepam  5–15 (5 (TID))  15  40  5 mg after 4–7 days; 10 mg every week 
 Lorazepam  1–2 (1 (BID))  2  6  1–2 mg every week 
  Azapirones  
 Buspirone  10–15 (5 

(BID–TID)) 
 20  60  5 mg every 3 days 

  Other anxiolytics  
 Hydroxyzine  50 (25 BID)  50  100  50 mg every week 
  Anticonvulsants  
 Pregabalin  150 (75 BID)  200  600  150 mg every 4–7 days 
 Tiagabine  4 (2 BID)  4  16  2–4 mg every week 
  Antipsychotics  
 Sulpiride  50  200  200  50 mg after 3–4 days; after 1 week 

increases to 200 mg 
  Other drugs  
 Riluzole  50  50  100  50 mg after 1–3 days 

  From Davidson et al. [ 47 ] 
  BID  twice daily,  HS  at night,  TID  three times daily  
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   In 2011, NICE issued treatment guidelines outlining an algorithm for the treat-
ment of GAD: if GAD has not improved after education and active monitoring 
in primary care using low-intensity psychological interventions (individual non- 
facilitated self-help, individual guided self-help and psychoeducational groups), 
then it is recommended to choose either a high-intensity psychological intervention 
(CBT/applied relaxation) or a drug treatment (Box  15.9 ).  

 The response to antidepressants is less likely if there is no evidence of an effect 
within 4 weeks [ 15 ] although others have suggested that a minimum trial period 
should be 8 or 12 weeks [ 89 ]. Moreover, in a mixed treatment meta-analysis per-
formed by Baldwin et al. [ 15 ] fl uoxetine was ranked fi rst for response and remission 
and sertraline was ranked fi rst for tolerability. Among treatments licensed specifi -
cally for generalized anxiety disorder, duloxetine, escitalopram, and pregabalin 
might offer some advantages over venlafaxine and paroxetine [ 15 ,  193 ]. Therefore, 
SNRIs, venlafaxine and duloxetine, can also be considered fi rst line treatment 
options for GAD. 

 Following the NICE guidelines, some other authors have suggested a different 
drug treatment approach and offered a decision algorithm [ 109 ]. Possible pharma-
cological options for GAD are brought into a rank order on base of scientifi c evi-
dence regarding effi cacy, tolerability, or price: (i) pregabalin, (ii) venlafaxine, (iii) 
SSRIs, (iv) tricyclic antidepressants (TCAs), (v) buspirone (a non-benzodiazepine 
anxiolytic), (vi) antipsychotics (not as an initial treatment option), (vii) benzodiaz-
epines, (viii) hydroxyzine. 

 Box 15.9 Drug Treatment Guidelines for GAD (Modifi ed from [ 128 ]) 
     1.    Selective serotonin reuptake inhibitor (SSRI) like sertraline should 

be offered. If sertraline is ineffective, offer an alternative SSRI 
( paroxetine) or a serotonin- noradrenaline reuptake inhibitor (SNRI) 
(venlafaxine).   

   2.    If the person cannot tolerate SSRIs or SNRIs, consider offering pregabalin.   
   3.    Do not offer a benzodiazepine for the treatment of GAD in primary or 

secondary care except as a short-term measure during crises.   
   4.    Do not offer an antipsychotic for the treatment of GAD in primary care.   
   5.    Discuss the treatment options, the reasons for prescribing and provide 

information on the different propensities of each drug for side effects, 
withdrawal  syndromes and drug interactions, the gradual development, 
over 1 week or more, of the full anxiolytic effect.   

   6.    Review the effectiveness and side effects of the drug every 2–4 weeks dur-
ing the fi rst 3 months of treatment and every 3 months thereafter.   

   7.    If the drug is effective, advise the person to continue taking it for at least a 
year as the likelihood of relapse is high.     
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 It is interesting to note that many of the fi rst line recommended drugs (SNRIs, 
pregabalin) or even TCAs, are commonly prescribed to treat chronic pain, espe-
cially neuropathic pain (see Sect.  15.3.3.2 ).   

15.3.2.3     Schizophrenia 

 Psychosis, including schizophrenia, comprises a major group of psychiatric disor-
ders characterized by hallucinations and/or delusions (psychotic symptoms) that 
alter perception, thoughts, affect, and behavior, and which can considerably impair 
a child or young person’s development, relationships, and physical health [ 98 ]. 

   Schizophrenia and Pain 

 There is currently a lack of scientifi c consensus for pain perception in schizophre-
nia, either for experimentally induced pain or for somatic pain. Anecdotal reports 
and clinical case studies suggest that a change in pain perception occurs among 
patients who suffer from schizophrenia. However, the literature is rather confusing 
as some authors report evidence of decreased pain sensitivity in schizophrenic 
patients [ 144 ,  145 ], others report increased pain sensitivity [ 69 ] or no difference 
[ 12 ]. Finally, a recent study has indicated that schizophrenic subjects present a spe-
cifi c experimental pain response profi le, characterized by elevated sensitivity to 
acute pain but reduced sensitivity to prolonged pain [ 108 ]. 

 This condition prevents therapeutics, especially analgesics, from being accu-
rately adjusted or adapted for these patients during their medical care and it illus-
trates a need for better mechanisms of understanding pain in schizophrenic patients.  

   Treatment of Schizophrenia 

 The main treatment of schizophrenia is to offer oral antipsychotic medication in 
conjunction with psychological interventions (family intervention with individual 
cognitive behavioral therapy). Psychological interventions are more effective when 
delivered in conjunction with antipsychotic medication. 

 The introduction of second-generation antipsychotics (SGAs) for treatment of 
schizophrenia was an important effort to improve symptom management, reduce 
extrapyramidal symptoms caused by fi rst-generation antipsychotics (FGAs), and 
offer patients improved quality of life and functioning. However, debate continues 
about the comparative benefi ts and harms of FGAs and SGAs in treating schizo-
phrenia because of variation in assessing outcomes and lack of clinically important 
differences for most comparisons [ 79 ]. Today, 20 commercial FGAs and SGAs that 
have been approved by the U.S. Food and Drug Administration (FDA) are available 
in the United States (Table  15.5 ) [ 79 ].
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   Dopamine is implicated in pain processing and, in the past, antipsychotics were 
sometimes used as part of an analgesic cocktail. Indeed, antipsychotics have been 
used to treat chronic pain (e.g., chronic headache, fi bromyalgia, and painful diabetic 
neuropathy). However, randomized clinical trials yield confl icting results [ 157 ]. 
Although no longer used as analgesics themselves, antipsychotics are  helpful for 
treating the undesirable effects of analgesics, particularly nausea and delirium [ 90 ].   

   Table 15.5    The main antipsychotics   

 Generic name  Trade name 

 Mode of 
administra-
tion 

 Recommended 
dose  Indications 

  First-generation antipsychotics  
 Chlorprozamine  Chlorprozamine®  Oral; im/iv  200–600 mg/day  Schizophrenia and 

bipolar disorder 
 Droperidol  Inapsine®  im/iv  Initial 2.5 mg/

dose 
 Acute psychosis, 

antiemetic 
 Fluphenazine  Fluphenazine®  Oral im  2.5–10 mg/day  Schizophrenia and 

bipolar disorder  2.5–10 mg/dose 
 Haloperidol  Haldol®  Oral; im  4–12 mg/day  Schizophrenia 
 Loxapine  Loxapine®  Oral  60–100 mg/day  Schizophrenia 
 Perphenazine  Perphenazine®  Oral  12–18 mg/day  Schizophrenia 

 Oral 
(hospital) 

 16–64 mg/day 

 Pimozide  Orap®  Oral  7–10 mg/day  Schizophrenia 
 Prochlorperazine  Compro®  Oral  15–40 mg/day  Schizophrenia 

 Prochlorperazine®  im  15–40 mg/day 
 Prochlorperazine®  iv  7.5–40 mg/day 

 Thioridazine  Mellaril®  Oral  150–300 mg/day  Schizophrenia 
 Trifl uoperazine  Trifl uoperazine®  Oral  1–2 mg/day  Schizophrenia 
  Second-generation antipsychotics  
 Aripiprazole  Abilify®  Oral  10–15 mg/day  Schizophrenia and 

bipolar disorder  Injection  maximum 30 mg/
day 

 Clozapine  Clozaril®  Oral  300–450 mg/day  Treatment- resistant 
schizophrenia 

 Iloperidone  Fanapt®  Oral  12–24 mg/day  Acute schizophrenia 
 Olanzapine  Zyprexa®  Oral; im  10–15 mg/day  Schizophrenia and 

bipolar disorder 
 Lurasidone  Latuda®  Oral  40–80 mg/day  Schizophrenia 
 Paliperidone  Invega®  Oral  6 mg/day  Schizophrenia and 

schizoaffective 
disorder 

 Quetiapine  Seroquel®  Oral  ‘150–750 mg/day  Schizophrenia 
 400–800 mg/day  Bipolar disorder 

 Risperidone  Risperdal®  Oral; im  4–8 mg/day  Schizophrenia 
 1–6 mg/day  Bipolar disorder 

(mania) 
 Ziprasidone  Geodon®  Oral; im  40–80 mg/day  Schizophrenia and 

bipolar disorder 

  Modifi ed from Hartling et al. [ 79 ] 
  im  intramuscular,  iv  intravenous  
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15.3.2.4     Fibromyalgia Syndrome 

 Fibromyalgia syndrome is a clinically well-defi ned chronic condition character-
ized by chronic widespread pain and tenderness that often co-exists with sleep dis-
turbances, cognitive dysfunction and fatigue. Patients often report high disability 
 levels and poor quality of life [ 81 ]. 

   Physiopathology 

 Pathogenesis of fi bromyalgia syndrome involves a disturbance in pain processing 
and transmission by the central nervous system, leading to a general increase in pain 
perception with widespread hyperalgesia/allodynia to mechanical, thermal, electri-
cal and chemical stimuli. The central nervous system abnormalities include central 
sensitization as well as aberrant pain facilitation and inhibition [ 106 ].  

   Treatment of Fibromyalgia Syndrome 

 Drug therapy focuses on reducing key symptoms and improving quality of life. 
Indeed, treatment of fi bromyalgia syndrome typically focuses on the two most trou-
blesome aspects of the syndrome: pain and lack of restorative sleep. Treatment is 
generally multimodal, consisting of pharmacologic agents [ 72 ,  80 ,  81 ] (Table  15.6 ) 
and non-pharmacological therapies [ 134 ].

   Recently, the European League Against Rhumatism (EULAR) recommen-
dations [ 35 ] proposed to upgrade few other drugs as a strong recommendation 
to the treatment of fi bromyalgia syndrome. These included tramadol (a mixed 
opioid/‘antidepressant-like’ substance), tropisetron (a serotonin (5-HT)3 antagonist 
with antiemetic properties) and pramipexole (a dopamine agonist). Furthermore, 
recently, authors have just recommended that amitriptyline and the SNRIs duloxetine 
and milnacipran became fi rst-line options for the treatment of fi bromyalgia patients 
[ 81 ]. The results of a systematic review confi rmed the therapeutic effi cacy of prega-
balin and the SNRIs, duloxetine and milnacipran, in the treatment of fi bromyalgia 

   Table 15.6    Drug therapy of fi bromyalgia syndrome   

 Strong evidence of effi cacy  Tricyclic antidepressants: amitriptyline 
 SNRI: duloxetine, milnacipran, venlafaxine 
 Gabapentinoids (α 2 δ ligands): gabapentin, pregabalin 

 Modest evidence of effi cacy  SSRI 
 Tramadol 
 Dopamine agonists 

 No evidence of effi cacy  Opioids 
 Nonsteroidal anti-infl ammatory drugs 
 Benzodiazepines 
 Hypnotics 

  Modifi ed from Goldenberg et al. [ 70 ] 
  SNRI  serotonin and noradrenaline reuptake inhibitor,  SSRI  selective serotonin reuptake inhibitor  
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and extends previous research by comparing different treatments using mixed treat-
ment comparison [ 37 ]. Given the different modes of action of these pharmacologi-
cal agents, the authors recommended that combination therapy with pregabalin plus 
an SNRI should be investigated in future research. To better understand the relation-
ship of pain and mood in patients with fi bromyalgia and co-morbid MDD, a pooled 
data from four double-blind, placebo-controlled, randomized trials of duloxetine in 
patients with fi bromyalgia were included [ 118 ]. The results indicated that 69 % of 
improvement in pain was a direct effect of treatment, with improvement in mood 
accounting for 31 % of pain response. Hence, both direct and indirect analgesic and 
antidepressant properties appear to be relevant for the treatment of these co-morbid 
patients with duloxetine. 

 Opioid use is inappropriate in the treatment of fi bromyalgia because of the inter-
action of unique pathophysiological characteristics of the patients and effects asso-
ciated with chronic opioid use [ 134 ]. 

 Finally, the role of antipsychotics in the management of fi bromyalgia has been 
recently reviewed and it showed that most of the published studies have been uncon-
trolled, either case reports or case series, dealing with olanzapine, quetiapine, zipra-
sidone, levopromazine and amisulpride [ 32 ]. The studies on olanzapine and 
quetiapine have suggested therapeutic effi cacy although, in the case of olanzapine, 
hampered by tolerability problems. The authors concluded that quetiapine could be 
useful for the treatment of fi bromyalgia.   

15.3.2.5     Suicidal Ideation 

 Fishbain [ 60 ] reviewed 18 separate studies that examined suicidality in chronic pain. 
He concluded that risk factors related specifi cally to pain (severity, duration) and 
increased comorbidity of risk factors not exclusive to pain (mood disorders) com-
bined to result in higher rates of suicidal behavior in patients with chronic pain [ 163 ]. 

 In a cohort of over 130,000 patients treated with gabapentin, there is no over-
all increased risk of suicidal attempt associated with gabapentin. However, among 
patients with a psychiatric disorder, who are at increased suicidal risk, statisti-
cally signifi cant decreases in the rate of suicidal attempts were observed following 
 gabapentin prescription [ 67 ].  

15.3.2.6     Addiction 

 Addiction is a complex neurobiological process, signifi ed by loss of control over 
drug use. The user may have compulsive use, craving, and continued use despite 
harm [ 188 ]. Pain is common in opioid-dependent patients. Among methadone 
treated patients, estimates of chronic pain prevalence range between 37–61 % [ 150 ]. 

 Management of pain in opioid-dependent patients is a clinical challenge but 
unresolved pain may be a risk factor for relapse among patients whose pain is 
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not fully treated [ 105 ]. Therefore, alternative, non-opioid pharmacologic thera-
pies are needed to address pain in opioid-dependent populations [ 175 ]. 
Antidepressants may constitute an interesting option for treating pain in opioid-
dependent patients because of the frequent co-existence of depression in this 
population (see above).  

15.3.2.7     Children with Intellectual Disability 

 Historically, individuals with intellectual disability (ID) have been excluded from 
pain research and assumed to be insensitive or indifferent to pain. Accumulating 
evidence from interdisciplinary research designed to improve assessment, under-
stand individual differences, and evaluate bias and beliefs about pain suggests that 
new perspectives are emerging and beginning to shape an innovative frontier of 
research that will ultimately pay tremendous dividends for improving the quality of 
life of individuals with ID [ 171 ]. There is evidence that pain pathways and pain 
amplifi cation mechanisms are altered in several preclinical models of developmen-
tal disorders that cause ID. Studies evaluating the relationship between pain and self 
injurious behavior will provide better understanding of the mechanisms underlying 
self-injurious behavior in the ID population and may lead to more effective 
 treatments [ 135 ].   

15.3.3     Pharmacological Management of the Main Pain 
Syndromes 

 Pharmacological management of most pain syndromes relies on the concept of 
‘multimodal analgesia’ [ 97 ]. In view of the complex physiopathology of pain, the 
use of different analgesics with different mechanisms of action is recommended. 
The aim is to provide adequate pain relief while decreasing the use or the dosage 
of drugs with potentially life-threatening or severe adverse effects, e.g., opioids. 
Therefore, it is not unusual and in fact often recommended to prescribe for example 
acetaminophen together with a non-steroidal anti-infl ammatory drug (NSAID), 
if there is no contraindication to their use, and if needed an opioid (Table  15.7 ). 
However, some pain syndromes do not respond to these families of drugs and 
specifi c analgesics have to be prescribed according to national or international 
guidelines for such pain syndromes, e.g., neuropathic pain where the use of anal-
gesic antidepressants/anticonvulsants is recommended (see Sect.  15.3.3.2 ). When 
indicated, the use of local anesthetics should not be overlooked as these agents 
may provide excellent pain relief without the main adverse effects reported with 
other agents. Furthermore, other categories/delivery modalities of analgesics are 
emerging: antihyperalgesic drugs, e.g. ketamine, and topical delivery of analgesics, 
e.g., NSAIDs, capsaicin cream.
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   Despite the discovery of multiple mechanisms involved and a better understand-
ing of the pain pathways [ 17 ], our handling of pain in patients is still inadequate and 
thus needs rethinking. In particular, the prescription of drugs for the management of 
pain is not adequate and should take into consideration multiple factors (Table  15.8 ) 
to optimize the effi cacy of the treatment.

15.3.3.1       Acute Nociceptive and Osteoarthritis Pain 

 Acute nociceptive pain, for example after trauma or surgery, relies on acetamino-
phen and NSAIDs for mild to moderate pain. For more severe pain, tramadol/tapen-
tadol or an opioid can be added. Local, regional or neuroaxial administration of 
local anesthetics should be used when possible [ 191 ]. 

 Osteoarthritis (OA) is a commonly reported chronic pain disease of the articular 
cartilage and, typically, bones of the hand, hip, or knee joints, second only to chronic 
low back pain. The principal goal of therapy is to relieve pain and stiffness associ-
ated with it. Acetaminophen [ 115 ] is the recommended fi rst-line therapy for OA 
and oral NSAIDs [ 182 ] are frequently required for symptom control. Unfortunately, 
NSAIDs carry inherent risks for specifi c patient populations, particularly those 
with concomitant cardiovascular and gastrointestinal disorders or those who are at 
risk for developing these disorders. Therefore, the use of topical formulations may 
potentially mitigate the adverse effects associated with oral NSAIDs [ 86 ]. 

 New guidelines from the American College of Rheumatology [ 87 ] have recom-
mended for the initial management of patients with knee/hip OA: acetaminophen, 
oral and topical NSAIDs, tramadol, and intraarticular corticosteroid injections; 
intraarticular hyaluronate injections, duloxetine, and opioids in patients who had an 
inadequate response to initial therapy.  

15.3.3.2     Neuropathic Pain 

 Neuropathic pain has been recently redefi ned as “ pain arising as a direct  consequence 
of a lesion or disease affecting the somatosensory system ” [ 174 ]. The mainstay of 

  Table 15.8    Multiple factors 
infl uencing drug treatment of 
pain  

 Cultural belief 
 Personal experience 
 Medical history 
 Pain intensity 
 Reduced work status 
 Interference with meaningful activity 
 Other diseases interacting 
 Drug-drug interactions 
 Toxicity 
 Cost 
 Patient acceptance and compliance 
 Patient expectations and beliefs about the cause of pain 

  From Guindon et al. [ 74 ]  
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treatment for neuropathic pain is pharmacological, including the use of analgesic 
antidepressants/antiepileptics, topical anesthetics, and opioids. Nonpharmacological 
treatments include psychological approaches, physical therapy, interventional ther-
apy, spinal cord stimulation, and surgical procedures. Neuropathic pain is diffi cult 
to treat, but a combination of therapies may be more effective than monotherapy. 
Clinical practice guidelines provide an evidence-based approach to the treatment of 
neuropathic pain. Such guidelines have been proposed by the European Federation 
of Neurological Societies (EFNS) Task Force [ 10 ] (Table  15.9 ).

   The Neuropathic Pain Special Interest Group (NeuPSIG) of the International 
Association for the Study of Pain (IASP) has also proposed new guidelines [ 53 ,  77 ]. 
Practical prescribing recommendations from these guidelines are presented in 
Table  15.10 .

15.3.3.3        Cancer Pain 

 Pain is experienced by 30–75 % of people with cancer and is rated as moderate to 
severe by 40–50 % and severe by 25–30 % [ 181 ]. The control of cancer pain is essen-
tial to the quality of life of patients. Traditionally, patients with mild-moderate pain 
have been treated with a combination product containing acetaminophen and/or 
NSAIDs plus a weak immediate release opioid or related drug such as codeine, dihy-
drocodeine, or tramadol/tapentadol. However, the current recommended manage-
ment of cancer pain consists of the regular administration of opioids and intermittent 
rescue doses of opioids or NSAIDs for excess pain [ 143 ,  153 ]. Recent guidelines on 
using opioids in palliative care have been produced by the European Association for 
Palliative Care [ 34 ]. They highlight the low level of evidence to guide practice when 
using opioids for cancer pain control. Furthermore, they suggest that all commonly 
used opioids have similar effi cacy and also discuss management of adverse effects. 

 The control of pain due to bone metastases relies on bisphosphonates, deno-
sumab (a targeted RANK ligand inhibitor) and abiraterone (a selective cytochrome 
P450 17A1 enzyme inhibitor used in combination with corticosteroids). 

 It is important to know that neuropathic pain is a common symptom, present in 
39 % of the patients with cancer pain. Treating this type of pain is challenging, as 
this patient group is often frail and has comorbidities, which increase the risk of side 
events and hence infl uences their quality of life. Clinical practice guidelines have 
been developed for clinicians [ 112 ,  138 ].   

15.3.4      Conclusions on Pharmacological Treatments 

 Patients with a psychiatric disorder are often treated with psychotropic medica-
tions. Some of them have analgesic properties that can help relieving pain syn-
dromes, e.g., antidepressants or gabapentinoids. However, a majority of them do not 
have such properties and analgesics will have to be prescribed in addition to patient 
own medication. The choice of analgesic will depend on the pain syndrome and on 
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national or international clinical guidelines. Occasionally, drug-drug interactions 
may take place but these should be detected in advance. Finally, some authors have 
questioned prescriptions (Box  15.10 ). 

 Pain may be a symptom of the underlying psychiatric condition or part of a spe-
cifi c pain syndrome but the two are often diffi cult to separate. Experience and a 
complete understanding of such patients will be necessary to adequately manage 
this problem [ 139 ].    

15.4     Physical Treatment 

15.4.1     Electrotherapy: TENS 

 In the fi eld of electrotherapy, the term ‘transcutaneous electrical nerve stimulation’ 
(TENS) is used to describe a range of electrical currents, including neuromuscular 
electrical stimulation and interferential therapy (IFT) (not presented further here) 
[ 168 ]. TENS refers to devices used to apply low-voltage electrical currents to the skin 
in order to treat pain. A theoretical foundation for electroanalgesia is based on Melzack 
and Wall’s gate control theory of pain [ 122 ]. Conventional or ‘high- frequency’ (50–
100 Hz) low intensity TENS stimulates large-diameter non-noxious afferents (i.e., 
Aβ fi bers) to produce analgesia by both segmental spinal inhibition and descending 
inhibition. Low-frequency (≤10 Hz) high intensity TENS or acupuncture- like TENS 

 Box 15.10 Why Prescribe? (From [ 23 ]) 
 It is essential to identify the reasons for prescribing medication, and to deal 
with the question of therapeutic doubt:

•    Why prescribe? It is to give the patient a renewed interest in life, be it slight; 
to salvage a faltering therapeutic process, or to help the patient’s expectations 
to evolve?  

•   When to prescribe? Not too early, so as not to jeopardize global assess-
ment, the creation of a therapeutic relationship, the expression of expecta-
tions and the learning of coping; nor too late, so as no to discourage the 
patient;  

•   How to prescribe? Based on agreement with the patient about objectives 
and about the reasons for the choice of treatment, explaining the method of 
administration and conducting regular assessment of effects.    

 Physicians are used to prescribing. When they do not, they must create a 
different type of relationship with patients experiencing chronic pain, in order 
to give them an active role in ‘dealing with the pain’. 

 In effect, making prescribing more relevant in the face of chronic pain 
requires that the physician resist temptation and abandon routine, in order to 
embrace a model of care that focuses more closely on the patient. 
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stimulates small-diameter afferents and is mediated by classic descending inhibitory 
pathways [ 92 ]. TENS is used throughout the world to manage painful conditions 
because it is inexpensive, noninvasive, capable of self- administration, and has no 
potential for toxicity or overdose. However, despite its widespread use, evidence from 
systematic reviews and meta-analyses has been inconsistent in demonstrating clear 
benefi ts. For example, evidence is confl icting for acute pain but more positive for 
chronic pain, although many are inconclusive [ 20 ]. For neuropathic pain, at present, 
there are too few randomized controlled trials on TENS to judge effectiveness [ 93 ]. 
The frequency of stimulation activates different endogenous analgesia systems and 
the intensity of stimulation is critical to pain relief. Indeed, the level of hypoalgesic 
effi cacy of TENS is dependent on TENS parameter combination selection (defi ned in 
terms of intensity, frequency, and stimulation site) [ 40 ].  

15.4.2     Electrophysical and Thermal Agents 

 Thermal agents (hot and cold packs, whirlpool baths, shortwave diathermy machines) 
and electrophysical agents (ultrasound, low-intensity laser therapy) are important 
options in the treatment of pain. However, these techniques are almost always most 
benefi cial as adjuncts to a program focused on exercise, strengthening, mobilization 
and education [ 16 ]. Furthermore, they are usually only effective for a short-term. 
Finally, treatment choice depends on the etiology of the pain, treatment goals, pain 
duration, the area covered, pain intensity, and the depth of the painful tissue.  

15.4.3     Manual Therapy 

 Manual therapy techniques may include traditional massage, soft-tissue mobiliza-
tion, joint mobilizations and manipulations, neural mobilization procedures, joint 
stabilization exercises, and self-mobilization exercises [ 167 ]. 

 There is limited and moderate evidence to support the effectiveness of massage 
therapy and mobilization and manipulation techniques, respectively, for various 
musculoskeletal (acute and chronic) pain conditions. The effects of manual therapy 
are usually short-term and should be used as adjuncts to a program of exercise and 
education [ 167 ].  

15.4.4     Exercise 

 Exercise, including aerobic, strengthening, stretching, and a range of motion 
 exercises, is a necessary and important component in the management of pain [ 18 ]. 
Exercise is an effective treatment for various chronic pain disorders, including 
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fi bromyalgia, osteoarthritis, rheumatoid arthritis, and chronic low back pain, and the 
clinical benefi ts of exercise therapy in these populations are well established [ 130 ]. 
For example, strong evidence supports that aerobic and strengthening exercise pro-
grams, both land- and water-based, are benefi cial for improving pain and physical 
function in adults with mild-to-moderate knee and hip osteoarthritis [ 71 ]. However, 
low to moderate quality evidence supports the use of specifi c cervical and scapular 
stretching and strengthening exercise for chronic neck pain immediately post treat-
ment and intermediate term, and cervicogenic headaches in the long term [ 96 ]. 

 Tai Chi is an ancient martial and health art that involves gentle, fl owing circular 
movement of the upper limbs, constant weight shifting of lower limbs, meditation, 
breathing, moving of qi (the internal energy in Chinese belief), and various tech-
niques to train mind-body control. It is a mild-to-moderate aerobic exercise. Trials 
examining the health benefi t of Tai Chi in chronic pain conditions are mostly low 
quality. Only fi ve pain conditions were reported: osteoarthritis, fi bromyalgia, rheu-
matoid arthritis, low back pain, and headache. Of these, Tai Chi seems to be an 
effective intervention in osteoarthritis, low back pain, and fi bromyalgia [ 137 ].   

15.5     Treatment Strategies: Particularities 

15.5.1       Clinical Process and Transdisciplinarity: 
A Global Approach to Pain Management 

 The assessment and treatment of pain must be conducted in a transdisciplinary 
 setting essential for elaborating the necessary in-depth approach [ 126 ]. A number of 
principles must be respected:

•    Placing the subject, the individual, at the center of the different types of profes-
sional expertise, as a prerequisite to defi ning the project [ 27 ];  

•   Listening, acknowledging, identifying all aspects of the pain complaint, includ-
ing its covert content (double analysis), and considering this meeting as a thera-
peutic step in itself [ 27 ];  

•   “Listening to the subject and acknowledging the reality of his pain reduce the 
lost resonance of his anxiety, of his depression and of his somatic complaints” 
[ 158 ];  

•   Make a precise diagnosis (Box  15.11 ) by careful history taking; by identifying 
organic aspects without associating them a priori with psychological or physical 
factors, by making a complete personality evaluation, and by identifying a pos-
sible underlying psychopathology [ 57 ];  

•   Make a careful assessment of the patient, his motivations, his request, his resis-
tances [ 57 ,  103 ];  

•   Keep in mind that a therapeutic process goes beyond the prescription of medica-
tion or the proposal of nonpharmacological therapy [ 158 ];  

•   Create and nurture a trusting relationship with patients; foster sensitivity and 
honesty in communicating with patients and within the team. “ We must develop 
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strategies that will allow the patient to gradually relinquish his defenses in order 
to be able to recognize and name his suffering. If this approach is carried out 
with the necessary sensitivity, and if we succeed in offering the patient who expe-
riences pain a mode of expression that he can adopt, the situation can improve, 
sometimes much more quickly than we could have foreseen at the start ” [ 58 ];  

•   Develop a treatment strategy in collaboration with the team [ 68 ] in response to 
the therapeutic objectives established based on the pathology (or associated 
pathologies), but keeping in the proper accessibility to different types of treat-
ment and services (Box  15.12 ).       

15.5.2     Therapeutic Strategies in the Presence of Coexisting 
Pathologies and Drug Interactions 

 Comorbidity of psychiatric and physical disorders, and particularly pain, is 
 exceedingly prevalent [ 100 ,  103 ], and is far too frequent to be merely a chance 
occurrence [ 30 ]. This association raises three types of clinical questions [ 30 ]:

•    The fi rst concerns identifi cation and diagnosis of the associated pathology 
[ 61 ,  158 ]. In most cases, the latter is underestimated or ignored for lack of com-
plementary investigations or because the symptoms of the primary problem 
mask or distort the clinical picture.  

 Box 15.11 Announcing a Diagnosis (From [ 25 ]) 
 It is understandable that, on the one hand, in the face of complex or unex-
plained pain, a specifi c process must be set in motion to determine the appro-
priate clinical response, and on the other hand, that this response requires 
diagnostic procedures. 

 But the latter must not constitute an end in itself, the diagnosis must not be 
presented as defi nitive, and the medical practitioner must be aware that the 
diagnosis does not encompass the patient’s subjective reality. 

 This being understood, (…) making a diagnosis is above all an introduc-
tory step to establishing a relationship with the patient. “Announcing a diag-
nosis” is an act through which the medical professional positions himself in 
relation to the patient, his problem and his suffering. 

 Box 15.12 Accessibility (From [ 82 ]) 
 (In France) there are inequalities in terms of services available as follow-up to 
non- pharmacologic therapies. These inequalities are due, on the one hand, to 
an unequal distribution of physicians, health care professionals and special-
ized practitioners across the country, and on the other hand, to fi nancial and 
other costs associated with these therapies, which in most cases have to be 
borne by the patients (…). 
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•   The second concern relates to prognosis, or the way in which the coexisting 
morbidity will infl uence the progression of the primary disorder or the course of 
treatment [ 3 ,  49 ,  76 ]. In this regard, many authors have shown that untreated pain 
associated with depressive disorder has a strong negative impact on mood 
improvement and rate of relapse [ 13 ,  101 ,  102 ,  129 ,  159 ]. In contrast, optimal 
treatment of depression has a positive effect on the patient’s perception of his 
pain [ 2 ,  102 ]. This relation of mutual aggravation or improvement is also present 
when anxiety disorders are associated with pain [ 13 ,  66 ,  94 ,  95 ,  120 ,  125 ,  172 ].  

•   A fi nal concern is the question of associative models and their etiopathogenic 
mechanisms [ 50 ]. “Although certain comorbidities seem to be the result of pure 
chance or of the presence of risk factors common to both pathologies, many of 
them are due to the fact that physical diseases constitute a major risk factor for 
the development of psychological disorders and vice versa” [ 30 ,  103 ].    

 These fi ndings underscore the importance of a precise diagnosis and therapeutic 
cooperation, as well as the need to provide specifi c pain-related training [ 55 ,  107 ]. 
“ Medically unexplained, persistent or multiple somatic symptoms should heighten a 
physician’s clinical suspicion of a co-morbid and potentially treatable depressive or 
anxiety disorder  [ 103 ]” .   

15.5.3      Therapeutic Strategy When Pain of Emotional 
Origin Predominates 

 Here, the clinical picture involves persistent pain resistant to all pharmacological 
treatment, without any physical origin (underlying disease having been eliminated), 
but not due to a specifi c psychiatric disorder (for example, mood disorders, delir-
ium, anxiety disorder). This type of pain, known as ‘psychogenic’ or ‘medically 
unexplained’, requires a clear diagnosis based on underlying psychological factors 
that sometimes trigger it (e.g., personality disorders, identifi able factors of stress or 
intrapsychic confl ict, narcissistic fragility, etc.). 

 A diagnosis of psychogenic pain must never be based on the mere absence of a 
physical origin. Requests for fi rst-line treatment of these types of cases are rela-
tively frequent [ 100 ,  103 ] and present the physician with the most diverse forms of 
psychic suffering [ 41 ]. Although these problems are rarely treated in a psychiatric 
department, treating these patients must rely on psychopathology ‘experts’ and their 
specialized diagnostic and treatment strategies [ 57 ,  164 ] (Box  15.13 ). 

 Box 15.13 Origins of Pain (From [ 59 ]) 
 (…) “Some patients presenting a signifi cant emotional component are not 
necessarily “psychiatric” patients. This is precisely where the problem lies: 
often, physicians attempt to differentiate patients with physical disorders 
from psychiatric patients, but a person experiencing pain of psychological 
origin may not belong to either category. 
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  In more general terms, these clinical assessments and collective consultations 
provide a better understanding of the premises of pluridimensional treatment, and 
make it possible to guard against the harmful effects of over medicalization. 
Responding to persistent pain with increased doses of medication serves no pur-
pose; the patient continues to suffer: “ It is essential to understand that relieving 
pain is not synonymous with relieving suffering  [ 11 ]”.  

15.5.4      When Pain Management Goes Wrong: 
Lack of Transdisciplinarity, Overmedication 
and Iatrogenesis 

 Iatrogenesis always originates in inadequate or mistaken assessment of the psycho-
pathology involved, in conjunction with poorly defi ned pain [ 57 ,  59 ]. Opioids may 
be prescribed inappropriately. When these substances are prescribed to a drug- 
dependent person, to a person presenting narcissistic injury or to a patient manifest-
ing a borderline state, these substances will only serve to fi ll a gap in psychic 
functioning (Box  15.14 ).  

 In these cases, the person experiences emotional pain that does not fi nd 
another form of expression and inscribes itself in the body, masquerading as 
physical pain, unless we are dealing with psychosis. In addition, in some 
cases psychiatric disorders can manifest as pain of a delusional nature: melan-
cholia, schizophrenia. 

 It is essential to distinguish these two categories of patients, since the latter 
require treatment by a psychiatric team and may need hospitalization, while 
the former should be treated by psychotherapists who understand their pain 
and can accompany them on the diffi cult journey that will allow them to iden-
tify the origins of pain in their personal history”. 

 Box 15.14 Beyond Conventional Medical Model (From [ 158 ]) 
 Departure from the conventional medical model (…) is no doubt advisable. 
The medical team must set aside its desire to effect a cure, to eliminate the 
pain symptom through use of a binary approach (symptom-pharmacological 
response), and must become receptive to working with other specialists, using 
a transdisciplinary approach. 

 Giving up the goal of a cure in no way opposes therapeutic progress; on the 
contrary, it makes it possible to gather different expert perspectives into a 
team, instead of relying on a single solution sometimes responsible for 
iatrogenization. 
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 Without bringing into question the use of opioids in pain management [ 7 ], a 
warning concerning certain specifi c clinical situations is no doubt useful. In cases 
where patients are particularly vulnerable, a risk for addiction may develop and 
even progress to outright addiction. In the therapeutic context, it is essential to rec-
ognize a situation of this type, and to offer detoxifi cation and psychological support 
suited to the patient’s problem.   

15.6     Conclusion 

 In clinical practice, what we observe is not pain, but a variety of pains of different 
origins and different duration (acute versus chronic) and/or with different functions, 
developing in the same patient, sometimes in isolation, sometimes together, some-
times complex. Similarly, depending on the designation attributed to the pain 
(symptom, syndrome, disorder, experience, etc.), multiple treatment strategies exist. 
Each therapeutic model is based on a particular theory and on the perspective of the 
caregiver (Fig.  15.1 ). Each model has its advantages, indications, limitations and 
scope of application.

   In other words, setting aside dogmatic diagnoses (either totally psychological or 
totally physical) and treatment (totally pharmacological or totally nonpharmaco-
logical), a treatment plan must be multidimensional (taking into account complexity 
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factors), implemented in a transdisciplinary manner, and must follow the injunction 
not to underestimate nor over medicalize. 

 This can be achieved by “raising the awareness of the different actors involved in 
treating patients with pain, both in the physical and mental health fi elds of medical 
care” [ 30 ]. These disciplines must not only work together, but also be willing to 
infl uence and transform each other.     
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