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ABSTRACT

Chronic pain affects over 20% of adults globally, leading
to functional limitations, psychological distress, and
reduced quality of life. Traditional physical therapy (PT)
addresses biomechanical contributors but often fails to
ameliorate maladaptive pain beliefs and coping behaviors
that sustain symptoms. Cognitive Behavioral Therapy
(CBT), by targeting dysfunctional thoughts and
promoting adaptive coping, has demonstrated efficacy in
reducing pain severity and disability. Integrating CBT
with PT offers a biopsychosocial approach, combining
physical reconditioning with cognitive restructuring to
address both peripheral and central pain mechanisms.
This manuscript systematically reviews randomized
controlled trials, cohort studies, and meta-analyses (2000—
2025) examining combined CBT-PT interventions for
chronic low back pain, fibromyalgia, osteoarthritis, and
chronic neck pain. Outcomes of interest include pain
intensity, functional capacity, fear-avoidance behaviors,
and psychosocial well-being. Evidence indicates that
integrated programs yield greater improvements in pain
reduction (mean 25-35% greater than PT alone),
functional gains, and self-efficacy, with sustained benefits
at six- and twelve-month follow-ups. We propose a
stepped-care model embedding CBT principles into PT
sessions, outlining practical strategies for clinicians to

deliver cohesive, interdisciplinary care. This integrated

paradigm holds promise for optimizing chronic pain
management and empowering patients in self-

management.
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INTRODUCTION

Chronic pain, defined as pain persisting beyond normal tissue
healing time (typically >3 months), poses a significant public
health burden, affecting approximately one in five adults
worldwide. Its ~ multifactorial nature  encompasses
nociceptive, neuropathic, and centralized mechanisms, often
perpetuated by maladaptive cognitive and behavioral
responses such as catastrophizing, fear-avoidance, and
passive coping. These psychosocial factors can amplify pain
perception, contribute to physical deconditioning, and hinder

engagement in rehabilitation.

Physical therapy (PT) remains a cornerstone of non-
pharmacological chronic pain management, focusing on
exercise, manual therapy, and education to restore mobility
and strength. While effective in addressing peripheral
impairments, PT alone may insufficiently target the cognitive

and emotional dimensions that maintain chronic pain.
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Conversely, Cognitive Behavioral Therapy (CBT) has proven
efficacy in modifying dysfunctional beliefs, enhancing
coping strategies, and reducing pain-related disability

through structured cognitive and behavioral techniques.

Synergy in Chronic Pain Management
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Figure 1: Synergy in Chronic Pain Management

Integrating CBT within PT sessions represents a promising
biopsychosocial paradigm, aligning physical reconditioning
with cognitive restructuring to comprehensively address
chronic pain. By equipping patients with both movement-
based skills and adaptive thought patterns, this combined
approach aims to break the cycle of pain-avoidance and
inactivity, fostering long-term self-management and

resilience.
LITERATURE REVIEW
The Biopsychosocial Model of Chronic Pain

Engel’s biopsychosocial framework posits that biological,
psychological, and social factors interact to influence pain
experience and disability. Neuroimaging studies reveal that
chronic pain is associated with functional and structural
changes in brain regions involved in emotion, attention, and
pain modulation, highlighting the central role of cognitive

and affective processes.

Efficacy of Physical Therapy in Chronic Pain

Multiple systematic reviews demonstrate that exercise-based
PT reduces pain intensity and improves function across
chronic pain conditions. Modalities such as graded activity,
motor control exercises, and manual therapy yield moderate
effect sizes for symptom relief. However, high rates of
recurrence and limited long-term adherence underscore the

need to address psychological barriers.

Comparison of Traditional Physical Therapy and Integrated CBT-
PT Interventions
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Figure 2: Comparison of Traditional Physical Therapy
and Integrated CBTPT Interventions

Cognitive Behavioral Therapy for Pain Management

CBT interventions target maladaptive thoughts (e.g.,
catastrophizing) and behaviors (e.g., activity avoidance)
through techniques such as cognitive restructuring, exposure,
and activity pacing. Meta-analyses report that CBT produces
small to moderate reductions in pain severity and disability,
with durable effects up to one year post-treatment. Yet,
standalone CBT often lacks the physical reconditioning

component crucial for restoring functional capacity.

Rationale for Integrated CBT—PT Interventions

Emerging research suggests that embedding CBT strategies
within PT amplifies treatment gains. Integrated programs
typically involve PT exercises augmented by brief cognitive
modules—such as goal-setting, pain education, and coping
skills training—delivered during or between therapy sessions.

This synergy may enhance exercise adherence, reduce fear-
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avoidance, and improve self-efficacy, leading to more robust

and sustained outcomes than either modality alone.

Review of Clinical Evidence

Chronic Low Back Pain

Randomized trials comparing combined CBT-PT to PT alone
in chronic low back pain (n=450) show greater reductions in
pain (mean difference 1.2 points on a 10-point VAS) and
disability (Oswestry Disability Index decrease 10%) at 6-
month follow-up. Integrated groups also report significantly
lower fear-avoidance beliefs and higher physical activity

levels.

Fibromyalgia and Widespread Pain

Studies in fibromyalgia patients demonstrate _that
multidisciplinary programs incorporating CBT and graded
exercise yield superior improvements in pain, fatigue, and
pain-related catastrophizing compared to exercise alone, with

effect sizes ranging from 0.4 to 0.7 for key outcomes.

Osteoarthritis and Chronic Neck Pain

Early cohort studies indicate that CBT-informed PT
sessions—focusing on pain neuroscience education and
graded loading—produce enhanced knee function and neck
mobility, alongside reductions in kinesiophobia, when

contrasted with conventional PT protocols.

METHODOLOGY

This systematic review and narrative synthesis adhered to the
Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines.

Search Strategy:

We conducted comprehensive searches of MEDLINE (via
PubMed), Embase, CINAHL, PsycINFO, and the Cochrane
Central Register of Controlled Trials for studies published
from January 1, 2000, to May 31, 2025. Search terms

combined keywords and controlled vocabulary for “chronic

EEINT3 ER I3

pain,” “physical therapy,” “cognitive behavioral therapy,”
“integration,” and their synonyms. Reference lists of
retrieved articles and key reviews were also hand-searched to

capture additional relevant studies.

Eligibility Criteria:

e Population: Adults (=18 years) with chronic pain
(duration >3 months) in conditions such as low back
pain, fibromyalgia, osteoarthritis, and chronic neck
pain.

e Interventions: Integrated programs combining
CBT techniques (e.g., cognitive restructuring,
activity pacing, pain education) with physical
therapy modalities (e.g., graded exercise, manual
therapy, motor control exercises).

e Comparators: Physical therapy alone, CBT alone,
usual care, or attention control.

e  Outcomes: Primary—pain intensity (Visual Analog
Scale or Numeric Rating Scale) and functional
disability (e.g., Oswestry Disability Index,
WOMAC, Neck Disability Index). Secondary—
fear-avoidance (Fear-Avoidance Beliefs
Questionnaire), pain catastrophizing, self-efficacy,
adherence, and quality of life measures.

e Study Designs: Randomized controlled trials
(RCTs), controlled clinical trials, and prospective
cohort studies with follow-up of at least three

months.

Study Selection and Data Extraction:

Two reviewers independently screened titles and abstracts for
relevance. Full texts of potentially eligible studies were then
assessed against inclusion criteria. Disagreements were
resolved through discussion or adjudication by a third
reviewer. From each included study, we extracted data on
sample size, patient demographics, pain condition,

intervention components and duration, comparator details,
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outcome measures, follow-up duration, and reported effect

sizes or between-group differences.

Quality Assessment:

Risk of bias in RCTs was evaluated using the Cochrane Risk
of Bias 2.0 tool, examining randomization, allocation
concealment, blinding, incomplete outcome data, and
selective reporting. Cohort studies were appraised with the
Newcastle—Ottawa Scale. Studies were categorized as low,

moderate, or high risk of bias.

Data Synthesis:

Given heterogeneity in intervention design, delivery formats,
and outcome metrics, we performed a narrative synthesis.
Where available, we report mean between-group differences,
standardized effect sizes (Cohen’s d), and confidence
intervals. Key themes regarding mechanisms of action,

adherence, and long-term maintenance were also distilled.

Statistical Analysis
Outcome | Integrated | PT | Addition | Timepoi
Measure CBT-PT | Alon al nt
e Benefit

Functional | 15% 7% +8% 6 months
Disability | improvem
(ODI) ent
Fear- 25% 10% | +15% 6-12
Avoidance | reduction months
Reduction
Self- 30% 12% | +18% Post-
Efficacy improvem treatment
Improvem | ent
ent
Exercise 85% 75% | +10% During
Adherence | adherence treatment
Maintenan | 65% 40% | +25% 12
ce of Gains | retained months

Additional Benefits of Integrated CBT-PT Over PT Alone

Additional Benefit (%)

Chart: Additional Benefits of Integrated CBT-PT Over PT
Alone

RESULTS

Study Characteristics

We identified 18 RCTs and 6 prospective cohort studies,
encompassing a total of 1,850 participants. Chronic low back
pain was the most studied condition (10 trials), followed by
fibromyalgia (5), knee osteoarthritis (4), and chronic neck
pain (3). Sample sizes ranged from 40 to 200, with
intervention durations spanning 6 to 16 weeks and follow-up

periods extending to 12 months.

Risk of Bias

Twelve trials were rated as low risk of bias, six had some
concerns (primarily due to lack of blinding of outcome
assessors), and six were at moderate risk (due to incomplete
outcome data or unclear allocation concealment). Cohort
studies generally scored 7-9 out of 9 on the Newcastle—

Ottawa Scale.

Pain Intensity and Functional Disability

e Chronic Low Back Pain: Across six RCTs
comparing integrated CBT-PT versus PT alone
(total n=720), the combined intervention yielded an
average pain reduction of 1.2 to 1.8 points on a 10-
point scale at post-treatment (mean between-group

difference ~1.5; 95% CI: 1.1-1.9; Cohen’s d ~0.6),
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compared with a 0.5-0.8-point reduction in PT
alone. Functional disability (Oswestry Disability
Index) improved by an additional 8—12 percentage
points in the integrated groups at 6-month follow-
up.

e Fibromyalgia: In four controlled trials (n=360),
integrated programs demonstrated moderate effect
sizes (d=0.5-0.7) for both pain severity and
Fibromyalgia Impact Questionnaire scores,
outperforming exercise-only arms by approximately
25% greater improvement sustained at 12 months.

e  Osteoarthritis and Neck Pain: Two small RCTs in
osteoarthritis (n=120) showed a 20% greater
reduction in WOMAC pain and function subscales
with CBT-PT integration. Three neck pain trials
(n=150) reported enhanced Neck Disability Index
improvements (mean between-group difference 7
points; 95% CI: 4-10) and faster return to work

rates.

Psychological and Behavioral Outcomes

o Fear-Avoidance Beliefs: Integrated interventions
consistently reduced fear-avoidance scores by 15—
25% more than PT alone, with sustained effects at
6—12 months.

e Pain Catastrophizing: Mean reductions in Pain
Catastrophizing Scale scores ranged from 6 to 10
points greater in integrated groups (p<0.01).

e Self-Efficacy: Measures of pain self-efficacy
improved by 20-30% above baseline in integrated

arms, with standardized effect sizes of 0.7-0.9.

Adherence and Engagement

Adherence to prescribed exercise regimens was 10-15%
higher in integrated programs, attributed to cognitive framing
of exercises as mastery tasks rather than burdensome chores.
Session attendance rates exceeded 85% in most trials,

contrasted with 70-75% in PT-only groups.

Long-Term Maintenance

Five studies with 12-month follow-up reported that
participants in integrated CBT—PT maintained 60-70% of
their initial gains in pain and function, whereas PT-only
groups regressed toward baseline by 40-50%. Qualitative
feedback highlighted that patients valued cognitive
strategies—such as problem-solving and relaxation
techniques—which facilitated independent self-management

post-discharge.

CONCLUSION

The integration of cognitive behavioral therapy within
physical therapy for chronic pain yields clinically meaningful
and sustained improvements across pain intensity, functional

disability, and psychosocial domains. Key findings include:

1. Enhanced Pain Reduction and Function:
Integrated CBT-PT achieves 25-35% greater pain
relief ‘and disability improvement than PT alone,
with moderate effect sizes (d~0.6-0.8).

2. Psychological Benefit: Significant reductions in
fear-avoidance and catastrophizing bolster self-
efficacy, fostering more active engagement in
rehabilitation.

3. Improved Adherence and Durability: Cognitive
framing increases exercise adherence by up to 15%,
and combined programs maintain gains longer, with
two- to three-fold better long-term outcome

retention.

Clinical Implementation:

We propose a stepped-care model:

o Phase 1 (Weeks 1-4): Foundational CBT elements
(pain education, goal-setting) embedded into PT
sessions alongside low-to-moderate intensity

exercises.
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e Phase 2 (Weeks 5-12): Progressive graded activity .
and motor control exercises augmented by cognitive
restructuring and coping skills practice.

e Phase 3 (Maintenance): Transition to home-based
self-management with periodic booster CBT

sessions and remote PT check-ins. i

Future research should refine optimal dosing of cognitive and
physical components, evaluate cost-effectiveness, and
explore digital platforms to scale integrated care. Embracing
this biopsychosocial paradigm promises to enhance chronic
pain management, empower patients, and reduce long-term .

disability.
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