
OTHER PAIN (A KAYE AND N VADIVELU, SECTION EDITORS)

An Update on Cognitive Therapy for the Management of Chronic
Pain: a Comprehensive Review

Ivan Urits1 & Ashley Hubble2
& Emily Peterson2

& Vwaire Orhurhu1
& Carly A. Ernst3 & Alan D. Kaye4 & Omar Viswanath5,6,7

Published online: 10 July 2019
# Springer Science+Business Media, LLC, part of Springer Nature 2019

Abstract
Purpose of Review Psychological approaches to the management of chronic pain have proven to be very effective in allowing
patients to better manage their symptoms and with overall functioning.
Recent Findings Cognitive functional therapy (CFT) is centered on a three-step process, beginning with cognitive training, then
progressing to functional movement training and exposure with control, and ending with physical activity and lifestyle changes.
Cognitive behavioral therapy (CBT) as a technique focuses on identifying and changingmaladaptive behaviors, thought patterns,
and situations that contribute to psychiatric dysfunction, which may lead to further progression of pain.
Summary The purpose of this review is to provide a comprehensive update of recent advances in the use of both CFT and CBT
for the management of chronic pain conditions.
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Introduction

Chronic pain has been best described by a multifaceted patho-
physiology of physical, social, and psychological components.
Psychological approaches to the management of chronic pain
are effective in allowing patients to better process their pain and

subsequently improve their ability to manage symptoms and
overall functioning. Of these, cognitive functional therapy
(CFT) and cognitive behavioral therapy (CBT) are among the
most prominently studied and utilized.

CFT is a behavioral approach first developed by physical
therapists for individualizing the management of chronic, dis-
abling lower back pain. CFT has been utilized for a variety of
musculoskeletal pathologies in addition to low back pain [1, 2]. It
is centered on a three-step process, beginning with cognitive
training, then progressing to functional movement training and
exposure with control, and ending with physical activity and
lifestyle changes. The goals of CFT are to allow individuals to
identify modifiable risk factors associated with chronic pain,
change behaviors and maladaptive thought patterns to regain
functionality, and improved pain management.

In contrast, CBT focuses on identifying and changing mal-
adaptive behaviors, thought patterns, and situations that may
contribute to psychologic dysfunction. Learning new, more
adaptive behaviors leads to improvement in psychologic func-
tioning. The goal of CBT is to identify and change maladap-
tive thought patterns, behaviors, and environments. CBT has
been used for a variety of conditions phobias, panic disorder,
generalized anxiety disorder, post-traumatic stress disorder,
depression, eating disorders, and chronic pain conditions in-
cluding headache, fibromyalgia, arthritis, and chronic low
back pain [3, 4].
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Although they share some theories, motivations, and out-
comes, CFT differs from CBT. CFT was developed to treat
low back pain and is specifically structured to progress to
functional activity changes [1]. At its core, CBT is a treatment
strategy for primary psychiatric disorders and does not neces-
sarily require the addition of movement training. CBT has
been utilized to treat a wider variety of chronic pain condi-
tions. The purpose of this review, therefore, is to provide a
comprehensive update of recent advances in the use of both
CFTand CBT for the management of chronic pain conditions.

Cognitive Behavioral Therapy

Cognitive behavioral therapy has primarily been studied in pa-
tients with psychiatric disorders such as depression, anxiety, and
post-traumatic stress disorder. Despite this, CBT has been shown
to be effective in patients with a variety of conditions, including
headache, fibromyalgia, arthritis, and cancer pain [5]. CBT has
been utilized in a variety of ages and stages of pain—specifically
patients with acute pain who are at risk of progressing to chronic
pain [3]. Studies have suggested that CBTmay bemore effective
in female patients. This could be related to gender differences in
empathy, female patients tend to score higher on empathy mea-
sures, therefore may be able to form a stronger therapeutic rela-
tionship and derive more benefit from CBT [5]. Regimens of
CBT vary in structure, including length and number of sessions,
and specific techniques. They can encompass a variety of activ-
ities such as relaxation exercises, breathing exercises, and cogni-
tive restructuring exercises such as pain journals and identifica-
tion of thought patterns, and problem-solving activities such as
coping skills and lifestyle changes [3, 5].

Neurological Mechanism of Effect

Participation in CBT treatments for pain correlates with neuro-
logical changes in a variety of areas of the brain, which may
explain the method’s efficacy in treating chronic pain patients.
Nascimiento et al. used functional magnetic resonance imaging
to demonstrate that CBT alters brain function and network con-
nections. After treatment with CBT, patients were noted to have
increased activation of the prefrontal cortex, particularly the dor-
solateral, ventrolateral, somatosensory, and orbitofrontal cortices
[6•]. The prefrontal cortex is activated by acute pain, and is
involved in the ability to process, anticipate, and reappraise pain
events, as well as the ability to regulate emotions in response to
painful stimuli. Patients were noted to have normalization of
aberrant connections of the orbitofrontal cortex and inferior pa-
rietal lobule within the sensorimotor network [7]. Patients also
had increased connectivity between the prefrontal cortex and
limbic system and basal ganglia [6•]. This connection is in-
creased in patients with chronic pain. Increased functional con-
nectivity and downregulation in abnormal connectivity after
CBT was noted to be correlated to better coping mechanisms

[8, 9], even short-term CBT treatment downregulated this abnor-
mal increase in connectivity. Yuan et al. suggest that this connec-
tivity could serve as a biomarker to monitor the effect of CBT in
patients [8]. Additionally, patients with chronic pain were found
to have increased activity of the insula, dorsolateral prefrontal
cortex, and anterior cingulate cortex during mindfulness training,
which led to a reduction in pain anticipation and rated unpleas-
antness [6•]. After treatment with CBT, patients were found to
have reduced dorsal posterior cingulate cortex activity which
correlated with improvements in rated pain intensity, pain-
related cognition, and anxiety regarding pain [7].

Goals of Cognitive Behavioral Therapy

Patients who utilize CBT for management of chronic pain do
so for a variety of reasons, including increased function, re-
duced pain, greater ability to complete activities of daily liv-
ing, and increased independence.When patients were asked to
choose a goal for treatment, a majority of patients (75%) set a
physical activity goal, and > 50% set a functional status goal
[10]. This suggests that the primary motivator for patients
seeking CBT treatment for chronic pain is the interest in main-
taining function and activity levels. Treatment should be tai-
lored to the patient’s individual goals and focused on improv-
ing function and maintaining a patient’s ability to perform
daily activities. CBT has been used effectively to treat a vari-
ety of conditions.

Migraines

Patients suffering from migraine have been effectively treated
with CBT [4, 11, 12]. CBT may be a particularly useful mo-
dality for the treatment of migraine as it also addresses comor-
bid psychiatric disorders, common in patients suffering from
migraine. In pediatric populations, patients suffering from mi-
graine frequently have comorbid insomnia. Law et al. demon-
strated that simultaneous CBT for migraine and insomnia was
effective in reducing headache frequency as well as improving
sleep quality, sleep hygiene, and headache pain [13]. This
approach was comparable to treatment with topiramate and
onabotulinum [14, 15]. Hybrid CBT that addresses migraine
pain and comorbid psychiatric disorders is advantageous be-
cause it allows for greater personalization in treatment as well
as requiring fewer visits, since two conditions are being treat-
ed simultaneously.

Abdominal Pain

Functional abdominal pain in children and adolescents is often
multifactorial, involving a combination of gut hypersensitivi-
ty, behavioral and mood disturbances, and dysfunction of cen-
tral pain pathways [16, 17]. Related to the complex nature of
functional abdominal pain, it may be most effective to
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approach children and adolescents from a biopsychosocial
perspective. CBT is often recommended, but results are var-
ied, ranging from no significant difference to some decrease in
pain intensity and rated symptom severity [18–20]. Studies
have shown that CBT tends to be more effective when active
coping strategies are reinforced and parent and child cognition
regarding their condition is addressed [19].

Gynecological Pain

Gynecological pain is another field where CBT has been prov-
en effective, particularly in patients with chronic pelvic pain,
which frequently has no identifiable cause [21]. Specifically,
somatocognitive therapy, which combines CBT and physical
therapy techniques, has been shown to improve motor patterns
and pain severity in chronic pelvic pain patients, even 1 year
after treatment [22, 23]. Behavioral interventions including
relaxation and pain management training have also been
shown to reduce the symptoms of primary and secondary
dysmenorrhea, decreased rated symptom severity, less missed
school, and more functional activity [24]. Similar interven-
tions have also proven to reduce the impact of vasomotor
symptoms such as hot flashes and night sweats in menopausal
patients [25].

Fibromyalgia

Fibromyalgia is a disorder characterized by chronic pain and
symptoms are frequently exacerbated by emotional stress
[26]. CBT is effective at reducing tender point scores in fibro-
myalgia patients, both in person and via online therapy, mak-
ing it an effective and accessible resource for the management
of chronic fibromyalgia pain [27]. In juvenile populations, the
FIT Teens CBT intervention protocol has been successful in
improving psychological coping mechanisms as well as in-
creasing functional status. Patients were shown to have im-
proved pain as well as improvement in catastrophic thought
patterns and movement phobia [28]. When this intervention
was used in a group setting, patients had similar outcomes and
had positive feedback regarding increased social support and
the ability to modify exercises based on individual needs,
comfort, and functional level [12].

Arthritic Pain

CBT is also effective at managing pain from osteoarthritis.
There are a variety of approaches to managing osteoarthritis
pain, including pharmacotherapy, patient education, exercise,
weight loss, and surgical management such as arthroscopy
and joint replacement [29]. Significant improvement in pain
symptoms and functionality was shown when CBTwas com-
bined with other modalities such as pain-coping skills train-
ing, lifestyle management, and home-based practice [30].

Additionally, since weight plays a major role in the severity
of osteoarthritis symptoms, behavioral weight management in
combination with CBT resulted in clinically significant symp-
tom improvement in the studied population [30].

Cognitive Functional Therapy

CFT represents a novel behavioral approach devised to target
biopsychosocial factors considered barriers to recovery in pa-
tients with non-specific chronic low back pain (NSCLBP) [31,
32•]. This includes modifiable causes that drive pain, pain-
related distress, and disability [31]. Lower back pain is ranked
as the leading cause of disability globally, and in the majority
of people (90–95%), a single pathoanatomical cause cannot be
identified [31].Without serious pathology, incapacitating low-
er back pain can be attributed to a neurobiological and behav-
ioral response to a perceived threat [31]. The response is reg-
ulated by changes across the neuroendocrine-immune-motor
systems, which are influenced by a combination of
pathoanatomical, genetic, physical, psychological, social, life-
style, and other health factors unique to every individual [31].
As such, an acute presentation of low back pain may represent
a pain “flare” driven by multifaceted causes that generate pain
as an output, as opposed to a response to tissue injury [31]. A
multidimensional clinical reasoning framework that is flexible
is crucial to understand these intricate processes that drive
pain [31].

Mechanism of Effect

The methodology of CFT is based on a multidisciplinary clin-
ical reasoning framework, developed by incorporating foun-
dational behavioral psychology and neuroscience within
physical therapy practice to normalize provocative move-
ments while discouraging pain behaviors [31, 32•, 33]. It dif-
fers from CBT by the integration of both cognitive and phys-
ical factors, while CBTmostly focuses on psychological treat-
ment [34]. The process of CFT provides patients with a com-
prehensive understanding of their pain while using pain and
behavioral control strategies to encourage healthy lifestyle
behaviors [31]. Ultimately, the purpose is to develop self-
efficacy in patients with disabling lower back pain, thus end-
ing the cycle of pain-related distress and disability [31].
Individuals can make sense of their pain and develop a per-
sonalized treatment plan that aligns with their personal goals
[31]. CFT involves four components including the following:
cognitive training, functional movement training, functional
integration, and physical activity and lifestyle training [31].
Sullivan et al. combined and renamed functional movement
training and functional integration to “exposure with control”
to better reflect the therapeutic process [31].

The cognitive component of CFT, specifically focused on
making sense of their pain, is a process that outlines how
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circumstances, negative beliefs regarding pain, and maladap-
tive emotional and behavioral responses lead to a cycle of
pain, distress, and disability [31]. Realistic, self-motivated
goals are generated and individuals reflect on techniques to
help them break the vicious cycle of pain [31]. Meanwhile,
structural integrity of the spine and the implications of radio-
logical imaging are reinforced [31]. The “exposure with con-
trol” component involves targeting and controlling sympathet-
ic responses and safety behaviors that occur during painful,
feared, or avoided functional tasks, and is considered experi-
ential learning [31].When relaxation of the body and emotion-
al regulation are attained via directed body relaxation strate-
gies, slow diaphragmatic breathing, and body scanning, the
person is exposed to movements deemed painful, feared, or
avoided [31]. Throughout this process, body control is fo-
cused away from pain and toward other parts of the body,
which leads to invalidation of fear-avoidance beliefs [31].
This approach progressively allows individuals to resume val-
ued activities without escalation of their pain and distress [31].
If there are deficits in muscle strength or endurance, targeted
functional conditioning is provided [31]. The last component
encompasses physical activity and lifestyle training and is a
key to CFT [31]. An exercise program is personalized to fit an
individual’s preference and goals with an emphasis placed on
normalization of movements when movement avoidance en-
sues [31]. Sleep disturbances are also addressed by exploring
body relaxation, breathing regulation, guided meditation,
physical activity, and training of rolling and posturing in bed
[31].

Clinical Efficacy

In a randomized control trial, Fersum et al. showed a long-
term superiority compared to physical therapist-lead exercise
and manual therapy (MT-EX) in patients with non-specific
chronic low back pain (NSCLBP) using a classification-
based cognitive functional therapy (CB-CFT) [31]. Out of
121 eligible patients, 62 were assigned to CB-CFT and 59 to
the MT-EX group [35]. Both groups experienced substantial
improvement with their intervention; however, after adjust-
ment for baseline scores, the CB-CFT group exhibited supe-
rior outcomes across all domains measured directly after and
at 12-month post-intervention for primary and secondary out-
comes [35]. Regarding pain intensity, there was a clinically
significant improvement when compared to the MT-EX group
[35]. Similarly, a multiple case-cohort study of 26 patients
with 3 phases demonstrated that CFT significantly reduced
disability and pain in people with disabling NSCLBP, main-
tained at 12 months after intervention [33]. Participants re-
ceived a targeted intervention focused on changing cognitive,
movement, and lifestyle behaviors considered to be provoca-
tive and maladaptive [33]. Secondary psychosocial outcomes
such as depression, anxiety, back beliefs, fear of physical

activity, catastrophizing, and self-efficacy also improved after
this intervention [33].

While this approach has generally been applied to individ-
uals with disabling lower back pain, it is also applicable for
other painful musculoskeletal disorders, including chronic,
non-specific neck pain [31, 34]. Meziat-Filho et al. describes
a case of a patient with 18 years of chronic non-specific neck
pain who catastrophized and assumed that pain indicated tis-
sue damage [34]. She was hypervigilant, sensitive to stress,
and had movement impairment of the neck [34]. An MRI
several years prior showed a herniated disc at C5-C6 [34].
The patient underwent CFT intervention with the primary goal
directed at changing her belief that the structural damage on
MRI caused her pain, given that numerous people with herni-
ated discs are asymptomatic [34]. After 1 month of integrated
cognitive and manual therapy with active exercises, her pain
and disability resolved almost completely [34]. Many people
with disabling lower back pain attribute their pain to a struc-
tural or anatomical vulnerability of the spine, though evidence
increasingly supports the notion that psychosocial factors in-
cluding depression, anxiety, self-efficacy, catastrophizing, dis-
tress, negative beliefs, and maladaptive coping are associated
[33, 34]. These factors are also seen in patients with chronic
neck pain, as in this case. Given the nearly equal prevalence of
neck pain and lower back pain, and shared beliefs regarding
the cause of pain, CFTcould be adapted for patients with non-
specific neck pain [34].

Advances in Techniques of Delivering Psychotherapy

Typically, CBT is performed during an in-person session.
Novel technological advancements for performing CBT offer
the possibility of improving access and decreasing a barrier to
entry. Functional gastrointestinal disorders (FGIDs), most
commonly irritable bowel syndrome (IBS), are associated
with substantial personal, societal, and economic cost [36].
A bi-directional association between FGIDs and poorer psy-
chological wellbeing has been suggested, highlighting the
possible role of psychological treatments [36]. Exposure-
based CBT in face-to-face format were found to be beneficial
in managing symptoms in adults and adolescents with IBS;
however, numerous people experience difficulties in
accessing treatment due to cost, stigma, distance from special-
ist services, and lack of availability of trained health practi-
tioners [36, 37]. The delivery of CBT treatment via the inter-
net (iCBT) is one strategy for increasing access to CBT, and
was shown by Hunt et al. to reduce symptoms and improve
quality of life up to 3 months’ post-treatment [36]. Lalouni
et al. presented similar results in children with pain-related
functional gastrointestinal disorders (P-FGIDs) [37].

In children, P-FGIDs are associated with a lower quality of
life, anxiety, depression, and school absence [37]. Lalouni
et al. evaluated the acceptability, feasibility, and potential
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clinical efficacy of Internet-CBT for children aged 8–12 with
P-FGIDs [37]. Advantages of internet-CBT include geograph-
ical independence, decreased therapist time, cost-effective-
ness, and the ability of families to participate in treatment
without missing school or work [37]. After an average of
19 min per week in treatment, most children were satisfied
with the psychologist’s support (28/31, 90%), reported an im-
provement in their ability to deal with symptoms (27/31,
87%), and reached clinically significant change in primary
outcome measure at post-treatment and 6-month follow-up
(15/31, 48%), defined as a 30% improvement [37]. A decrease
in school absenteeism due to abdominal symptoms was also
decreased from 85% pre-treatment to 32% at 6-month follow-
up [37]. The study concluded that this treatment may be high-
ly feasible and clinically effective, though results need to be
confirmed in a randomized controlled trial [37].

Since iCBT is designed for patients with FGIDs, it is un-
certain whether the methodology associated with
transdiagnostic treatment approaches may benefit adults with
FGIDs [36]. Transdiagnostic iCBT treatments are utilized for
a broad range of psychological disorders with most of the
published literature involving physically healthy patients with
anxiety and depression, though preliminary trials have ex-
plored this treatment option for pain conditions, chronic kid-
ney disease, cancer, and epilepsy [36]. Dear et al. examined
the feasibility of a transdiagnostic iCBT intervention, the
chronic conditions course, for adults with FGIDs, which in-
volved five core lessons delivered over 8 weeks [36]. Core
cognitive and behavioral skills were taught to help adults suf-
fering from chronic health conditions manage their mental and
health functional abilities [36]. A clinical psychologist was
available weekly by email or telephone with clinician time
amounting to 42.70 min per patient [36]. Clinically significant
improvements in symptoms of FGID, anxiety, and depression
were seen at post-treatment with further improvement at 3-
month follow-up [36]. Pain catastrophizing and mental
health-related quality of life also demonstrated clinically sig-
nificant improvement, but physical health-related quality of
life did not [36]. These outcomes highlight the potential value
of transdiagnostic internet delivered programs for adults with
FGIDs [36].

Chronic pain sufferers commonly have subjective cogni-
tive complaints and objective cognitive impairments in atten-
tion, concentration, speed of information processing, and ex-
ecutive functions, which can impact the ability to self-regulate
pain and emotion [38]. One method of cognitive enhancement
in these patients is to strengthen neural pathways involved in
cognition through repetitive challenging and mentally stimu-
lating exercises, referred to as cognitive training [38]. It is
often performed in a computerized format and has demonstrat-
ed variable success in recent years [38]. Baker et al. trialed a
computerized cognitive training protocol in 30 adults (15
training and 15 controls) with chronic pain, intending to

reduce cognitive difficulties [38]. The computerized method
was chosen due to accessibility, wide availability for relatively
low cost dissemination, and encouraging research evidence in
populations with similar cognitive complaints [38]. After an
8-week online course of game-like cognitive training exer-
cises and weekly supervision by video call, a mixed model
intention-to-treat analyses revealed significant effects of train-
ing on a global neurocognitive score, driven by executive
function performance (attention switching and memory)
[38]. This provides preliminary evidence that supervised cog-
nitive training may be feasible for improving cognitive skills
in people with chronic pain compared with an active control,
though functional and clinical outcomes still need to be
established [38].

Conclusion

Psychosocial factors play a significant role in patients with
chronic pain; therefore, therapeutic approaches may benefit
from psychological strategies such as CBT [33]. Multiple ran-
domized controlled trials have demonstrated that CBT suc-
cessfully improves pain across a broad spectrum of syndromes
including headaches, fibromyalgia, arthritis, cancer, NSCLBP,
and FGIDs. It also addresses comorbid psychiatric conditions
often seen in chronic pain syndromes. CBT’s success may be
attributed to its ability to alter brain function and connectivity
in nociceptive and non-nociceptive areas of the brain, and
reduction in posterior cingulate cortex activity, correlating
with improvements in pain intensity, pain-related cognition,
and anxiety related to pain [6•]. Despite these achievements,
access to psychological treatment remains a challenge for
many people.

Innovative technological advances have allowed for new
delivery formats including internet-based treatments, thus de-
creasing barriers to treatment access. Internet-delivered CBT
has been increasingly utilized due to decreased therapists time,
cost-effectiveness, and geographic independence [37].
Transdiagnostic iCBT treatments also offer the unique advan-
tage of reducing the need for clinicians to be trained in multi-
ple treatment protocols, as one treatment meets the needs of a
several patients [37]. These novel technologies have demon-
strated clinically significant reductions in symptoms of
FGIDs, improvement in cognitive skills in chronic pain pa-
tients, and have increased access to those with limited ability
to attend in person sessions [37, 38].

Disabling chronic low back pain is a complex process in-
fluenced by a combination of factors unique to every individ-
ual, necessitating a multidimensional clinical reasoning
framework to understand and treat these intricacies [38].
CFT integrates both cognitive and physical factors, which
differentiates it from CBT. It was designed for individuals
with NSCLBP, but has proven success in a patient with
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chronic non-specific neck pain [34]. Multiple studies have
demonstrated superior efficacy in decreasing disability and
pain in people with NSCLBP, and improvement in self-effica-
cy, depression, anxiety, fear of physical activity, and
catastrophizing. Promising results suggest that CFT should
be compared with other conservative interventions for the
management of musculoskeletal pain disorders in large ran-
domized clinical trials.
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