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Post-Traumatic Stress Disorder Symptoms Contribute to Worse
Pain and Health Outcomes in Veterans With PTSD Compared to
Those Without: A Systematic Review With Meta-Analysis

ABSTRACT
Introduction
Post-traumatic stress disorder (PTSD) and chronic pain are frequently co-morbid conditions in the U.S. veteran
population. Although several theories about the cause of increased pain prevalence in individuals with PTSD have been
presented, no synthesis of primary data informing the impact of co-morbid PTSD and pain has been completed. The
purpose of this study was to systematically review the literature and quantify disability, function, and pain-related beliefs
and outcomes in veterans with PTSD compared to veterans without PTSD.
Materials and Methods
A systematic search of three electronic databases was conducted. Inclusion criteria required pain-related comparison of
veterans with PTSD to those without PTSD. Primary outcome measures and standardized mean differences (SMDs) were
assessed for pain, function, disability, pain beliefs, and healthcare utilization using a random effects model.
Results
20 original research studies met inclusion criteria and were assessed for quality and outcomes of interest. The majority
of studies were cross-sectional. Veterans with PTSD and pain demonstrated higher pain (SMD = 0.58, 95% CI 0.28–
0.89), disability (SMD = 0.52, 95%CI 0.33–0.71), depression (SMD = 1.40, 95%CI 1.2–1.6), catastrophizing beliefs
(SMD = 0.95, 95% CI 0.69–1.2), sleep disturbance (SMD = 0.80, 95% CI 0.57–1.02), and healthcare utilization; they
had lower function (SMD = 0.41, 95% CI 0.25–0.56) and pain self-efficacy (SMD = 0.77, 95% CI 0.55–0.99) compared
to veterans without PTSD.
Conclusion
In veterans with chronic pain, PTSD symptomology has a large effect for many negative health-related outcomes. This
review supports the need for clinicians to screen and understand the effects of PTSD symptoms on patients with pain.
Clinicians should recognize that veterans with PTSD and pain likely have elevated pain catastrophizing beliefs and
decreased self-efficacy that should be targeted for intervention.
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INTRODUCTION
The “healthy warrior effect”1 does not appear to protect service members and veterans from chronic pain. Similar to
the high prevalence of pain in the U.S. population,2 63% of
soldiers3 and 43% of veterans4 are diagnosed with a pain condition annually. Musculoskeletal pain is also the number one
reason for a service member to be medically discharged from
the military.5 Veterans from recent conflicts are estimated
to cost the U.S. between $300–$700 billion over the course
of their lifetime in medical expenses and disability compensation.6 Although the modern era service member has a greater
chance of combat survival than any other period in the history
of warfare because of increased body armor7 and medical
evacuation capabilities,8 not all wounds are visible or result
in a purely physical injury.9
One of the “wounds” that often accompanies combat
trauma is post-traumatic stress disorder (PTSD), with a
prevalence of ∼10–17%10 among soldiers with previous
combat deployment. PTSD is diagnosed following exposure
to life-threatening trauma and the presence of intrusive
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drop-out rates,32,33 highlighting the need for further research.
Systematically reporting the profile and characteristics of a
veteran with co-morbid pain and PTSD is a first step in
developing targeted interventions. The purpose of this study,
therefore, was to systematically review the literature and quantify disability, function, and pain-related beliefs and outcomes
in veterans with PTSD compared to veterans without PTSD.

METHODS
Article Selection
This study follows the Preferred Reporting Items for Systematic Reviews and Meta-Analyses statement.34 The primary
author performed an electronic search of CINAHL, Medline,
and PsychINFO according to the strategy in Supplementary
Material Table SI, resulting in 192 articles (June 1982–April
2017). During this initial stage, exact duplicates, books, dissertations, and titles that clearly did not meet inclusion criteria
were removed. The authors next reviewed abstracts and full
text of 163 publications.
To be included in the systematic review and meta-analysis,
the following inclusion criteria were applied:

• Articles available in English.
• Participants were U.S. active duty military or veterans with
at least 30% of participants reporting pain.
• The authors examined pain, disability, beliefs, or other
health-related outcome.
• The authors presented group means with standard deviation, risk/odds ratio with confidence interval, or other
descriptive measure between groups with and without
PTSD.
Articles were excluded if they did not meet these inclusion
criteria, or if the primary study population was traumatic
amputee, burn injury, spinal cord injury, inpatient, sexual
trauma, or headache pain. The populations in the exclusion
criteria would likely add too much variability in patient characteristics and outcomes. Although this systematic review
was not prospectively registered, all inclusion criteria were
developed a priori except for requiring at least 30% prevalence
of pain.
After applying inclusion/exclusion criteria, 18 articles
were identified for systematic review and meta-analysis. The
primary author also searched the reference list for all included
articles for relevant publications, identifying two additional
articles that met established inclusion criteria. This resulted
in 20 articles that were included in the systematic review
and meta-analysis (Fig. 1). Next, the primary author reviewed
all articles and graded them for methodological quality and
risk for bias. Since the majority of articles included in the
review were observational, the primary author graded these
articles with the Newcastle-Ottawa Quality Assessment Scale
for Cohort Studies35 (NOS). The NOS is the preferred quality
assessment tool for observational studies as recommended
by the Cochrane group.36 The NOS assesses potential bias
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symptoms, avoidance, negative cognitions, and hyperarousal.
These symptoms persist for at least 1 month following
trauma exposure and impair the individual’s function.11 As
the Department of Defense has prioritized identifying PTSD
and other neurocognitive disorders within active duty and
veteran populations,12 it is evident that PTSD is not an
isolated condition.13 Among one sample of 90 treatment
seeking veterans with PTSD, 66% of them also had chronic
pain.14 The phenomenon of co-morbid pain and PTSD is
not unique to the veteran population, as meta-analysis has
indicated PTSD as a significant risk factor for developing
chronic, widespread pain.15 In Afari,15 individuals with
a history of combat PTSD incurred the highest odds of
developing chronic, widespread pain with a pooled odds ratio
of 3.06. Furthermore, increased baseline pain predicts the
development of PTSD longitudinally.16
The bi-directional risk for pain and PTSD in the literature
appears to support some of the theories offered to explain
the co-morbidity of these two conditions. One theory is that
individuals possess a shared vulnerability17 ; faced with a
traumatic event or injury, some individuals have a higher
risk for developing disability compared to a resilient individual. Another explanation involves mutual maintenance18
in which PTSD and pain reinforce the chronicity of each
other whereby hypervigilance in someone with PTSD elevates
potential threats and pain serves as an on-going threat that
elevates hypervigilance in a continual cycle. Finally, altered
central nervous system sensitivity because of PTSD symptoms could increase nociceptive signaling and amplify the
subjective pain experience.19 While the exact mechanism for
the relationship between chronic pain and PTSD may be
lacking,20 evidence certainly supports many common neurobiological processes and neuroanatomic structures between pain
and PTSD.21
At the same time, there are several theories that postulate
mechanisms for the co-occurrence of chronic pain and PTSD,
and several narrative reviews have also offered potential treatment strategies for the co-morbid veteran population.22,23 A
major limitation with narrative reviews, however, is the potential for selection bias for presented articles.24 Furthermore,
despite the abundance of theory and commentary regarding
PTSD and pain, controversy still exists regarding the relationship between PTSD and depression, and other overlapping
symptomology25,26 that are common in chronic pain populations.27 Some argue that disentangling PTSD from other
stress-related conditions like depression is not possible.28
Since depression is common in individuals with pain and
PTSD,29,30 comparing those with and without PTSD might
identify distinct aspects of PTSD when it comes to the pain
experience.
Incomplete understanding of the unique aspects of PTSD
and pain may contribute to suboptimal outcomes for individuals with co-morbid pain and PTSD. As integrated treatment programs have emerged for the veteran population with
chronic pain,31 some treatment programs specifically directed
at veterans with PTSD and pain have yielded nearly 50%
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TABLE I. Methodological Quality Using the New-Castle Ottawa Quality Assessment Scale
Study
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Total (out of 9)
3/9
3/9
8/9
6/9
4/9
4/9
8/9
8/9
4/9
4/9
6/9
4/9
4/9
3/9
7/9
4/9
5/9
6/9
6/9
5/9

an additional star for controlling for a separate characteristic. For outcome, the follow-up period varied between 3
and 12 months, depending on the outcome assessed. Articles were reviewed and graded by the second author (PK).
Discrepancies were discussed and resolved after coming to a
consensus.

FIGURE 1. Study selection diagram.

related to selection, comparability, and outcomes (Table I).
A maximum of nine stars or points is possible for each
study, representing higher quality. For comparability, studies
are awarded up to two stars depending on how they control
for potential confounding variables. For this review, depression was selected as one covariate and a study could earn
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Data Extraction
The results of included studies reporting pain, disability, function, cognitive beliefs, and other health outcomes were summarized in tabular form for each article (Table II: populationlevel studies, Supplementary Material Table SII, remaining
studies). When possible, the primary author extracted the
group means with number of subjects per group and respective
standard deviation and entered these values into Comprehensive Meta-Analysis (CMA) Software (version 2.2.064;
BioStat, Englewood, NJ, USA) for meta-analysis for health
outcomes in which more than one study measured a similar outcome (see Supplementary Material Table SIII). Since
many of the studies utilized questionnaires and measures
with different psychometric properties, the outcome measure most consistently used or most similar across studies
was selected for meta-analysis and computation of the standardized mean difference (SMD). Although all these studies
were within veterans and service members, the type of pain
condition, population characteristics, and outcome measures
varied among studies. Therefore, a random effects model was
utilized in CMA except for one outcome in which two studies
used identical patient populations and outcome measures.37,38
Furthermore, as the majority of these studies were observational, bias was assessed through methodological quality
assessment rather than through publication bias or funnel plot
assessment.
3
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Alschuler and Otis53
Alschuler and Otis54
Becker et al.48
Finley39
Helmer et al.62
Lew et al.40
Magruder et al.49
Maguen et al.41
McAndrew et al.55
Morasco et al.56
Morasco et al.42
Nunnink et al.58
Otis et al.57
Outcalt et al.37
Outcalt et al.43
Outcalt et al.38
Rozet et al.47
Seal et al.45
Smeeding et al.46
Taylor et al.47

Selection (out of 4 s)
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Retrospective cohort, PTSD n = 14,018, no
PTSD n = 38,426

Setting: Population-level analysis of all
OIF/OEF Veterans enrolled in VHA,
2009–2011
Retrospective cohort PTSD n = 11,417, no
PTSD n = 13,482

Setting: Population-level OIF/OEF veterans
with at least 1 MOVE! visit across VHA,
2008–2013
Retrospective cohort, PTSD n = 3593, no
PTSD n = 19,053

Setting: Population-level analysis of all
veterans receiving chronic opioid therapy
(≥90 days), 2011
Retrospective cohort, PTSD n = 5874, no
PTSD n = 33,281

Setting: All veterans enrolled in mid-west
Veterans Integrated Service Network,
2002–2007
Retrospective longitudinal cohort, PTSD
n = 44,983, no PTSD n = 96,046

Setting: Population-level analysis of all
OIEF/OEF veterans enrolled in VHA
2005–2008

Retrospective cohort, PTSD n = 34,375, no
PTSD n = 58,602

Setting: Population-level analysis of all
OIEF/OEF veterans enrolled in VHA
2008–2009

PTSD diagnosed: ICD-9

PTSD diagnosed: ICD-9

PTSD diagnosed: ICD-9

PTSD diagnosed: ICD-9
or PC-PTSD ≥3

PTSD diagnosed: ICD-9

Taylor47

PTSD diagnosed: ICD-9

Healthcare utilization,
annual median cost

RR of opioid-related
adverse event

RR of opioid
prescription

Healthcare utilization
to include primary
care visits,
prescriptions,
specialty visits

Risk of urine drug
testing (UDT) for
chronic opioid
therapy (COT)

VHA MOVE! weight
management program
participation

Suicide ideation,
suicide attempt

Health outcomes

OIF/OEF, Operation Iraqi Freedom/Operation Enduring Freedom; VHA, Veterans Health Administration.

Seal45

Outcalt43

Morasco42

Maguen41

Study type

Finley39

Descriptive, median
value (interquartile
range)

Poisson regression

Negative binomial

Binomial regression

Multivariate logistic
regression

Multinomial logistic
regression

Analytic method

vs.
$1974 ($953–$3890), without PTSD

$4978 ($2655–$9283), PTSD

P < 0.001
PTSD ↑ annual median healthcare costs

PTSD ↑ RR of opioid prescription by 4.32
(4.17–4.49) (95% confidence interval:
lower limit, upper limit)
PTSD ↑ RR of multiple adverse events:
wounds, self-inflicted injuries, overdose

Relative risk (RR) 1.19 (1.11–1.27), (95%
confidence interval: lower limit, upper
limit) P < 0.0001
PTSD ↑ healthcare visits and medication
utilization P < 0.0001

PTSD ↑ risk by 19% to receive UDT

PTSD ↓ likelihood to achieve optimal
participation (≥12 visits over 12 months)
in MOVE! Program

PTSD ↑ odds of suicide ideation, odds
ratio (OR) 2.3 (2.0, 2.6) (95% confidence
interval: lower limit, upper limit)

Results
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TABLE II. Summary of Population-Level Research Studies
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RESULTS

Quality Assessment

Quality assessment is summarized in Table I. Many of
the studies were population based,39,41–43,45,47,48 limiting
selection bias. Others, however, consisted of veterans
presenting for treatment at interdisciplinary pain specialty
clinics.37,38,46,53,54,57 Veterans referred to pain specialty
clinics might differ in prognosis and characteristics compared
to the average veteran. Adjusting for confounding factors is
also important to limit potential study bias. Although most
studies attempted to control for appropriate characteristics,
many studies did not control for depression, which could
inflate the contribution of PTSD symptoms if the PTSD group
had disproportionate rates of depression. Finally, the crosssectional design of many of the studies prevents determining
the temporal relationship between PTSD symptomology and
health outcomes as they were measured at the same time.
Pain and Depression

Of the seven studies that compared pain among veterans with
and without PTSD symptomology, five were included in the
meta-analysis.37,38,53,56,57 Meta-analysis determined that veterans with PTSD had significantly higher self-reported pain
for a pooled SMD of 0.58 (95%CI 0.28–0.89), indicating a
medium effect size (Fig. 2).
Most of the studies included in the meta-analysis for pain
severity did not control for major depression. One study which
did adjust for major depression determined that veterans with
and without PTSD did not statistically differ in the pain
severity.57 Another study, however, found significant and independent associations for pain severity between both the PTSD
and depression even when adjusting for each condition.38
For three studies,37,38,56 it was possible to pool depressive
symptoms in meta-analysis and determine that veterans with
PTSD have significantly higher depressive symptoms than
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Disability and Function
For the studies that analyzed disability, a higher score indicates more disability. Three studies were included for metaanalysis.37,38,57 Veterans with PTSD and pain had higher
disability than veterans with pain only (SMD = 0.52, 95%
CI 0.33–0.71, Fig. 2). For function, on the other hand, a
higher score indicates greater participation in physical and
occupational roles. Two studies38,46 were analyzed for metaanalysis and found lower function in veterans with PTSD
and pain (SMD = 0.41, 95% CI 0.25–0.56). Furthermore,
one study found that veterans with PTSD and pain were
much more likely to score lower than the median for physical
function (χ 2 = 73.09, P < 0.001).62 Finally, Nunnink et al.58
reported that veterans with PTSD scored significantly lower in
physical function than veterans without PTSD; however, this
relationship did not maintain significance after adjusting for
other covariates.
Cognitive Beliefs
Measures of pain catastrophizing and self-efficacy were
included in the meta-analysis. Pain catastrophizing measures
increased negative appraisals towards pain63 and were
reported by three studies in this review.37,38,53 Compared to
veterans without PTSD, veterans with PTSD report higher
pain catastrophizing for a large effect size, SMD = 0.95 (95%
CI 0.69–1.2). On the other hand, two studies37,38 determined
that veterans with PTSD and pain had lower self-efficacy as
measured by the Arthritis Self-Efficacy Scale64 compared to
veterans with pain only. The SMD between the two groups
was 0.77 (95% CI 0.55–0.99), reflecting a large effect size.
These two studies indicate that veterans with PTSD and pain
have decreased confidence to personally cope with their pain
condition compared to veterans without PTSD.
In Outcalt et al.,37 veterans with co-morbid PTSD and pain
were more likely to rate their pain as central to their identity
as measured by the Centrality of Pain Scale.65 Another study
captured a similar higher focus on physical pain despite comorbid mental health disability; Alschuler53 found that veterans with PTSD and pain were more likely to believe that pain

5
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PTSD Diagnosis
The most common method to assess PTSD exposure was
through International Classification of Diseases (ICD-9) classification via electronic chart review.39–48 Only one study49
specifically referenced using the Clinician Administered
PTSD Scale (CAPS)50 —considered the gold standard in
diagnosing PTSD—to generate the PTSD ICD-9 diagnosis.
For chart review, two studies utilized clinical interview40,44
while another43 the Primary Care-PTSD Screen (PC-PTSD).51
The next most common tool to assess PTSD symptomology
was the PTSD Checklist (PCL).52 Cut-off scores for the PCL
vary between 30 and 60.52 In this systematic review, five
studies used a PCL cut-off score of ≥5053–57 and two used a
cut-off score of ≥41 in combination with the PC-PTSD.37,38
Other studies58,59 determined PTSD exposure included the
Davidson Trauma Scale60 ≥40 and the Mini-International
Neuropsychiatric Interview (MINI).61

veterans without PTSD (SMD = 1.40, 95%CI 1.2–1.6), large
effect.
Furthermore, another study determined that veterans with
chronic, widespread pain (defined as pain in all four quadrants
of a body pain chart) have 2.54 odds of being diagnosed
with PTSD compared to those without chronic, widespread
pain (χ 2 = 17.89, P < 0.001).62 Additionally, veterans with
PTSD were less likely to achieve a clinically meaningful
reduction in pain compared to individuals without PTSD
in veterans receiving opioid agonist treatment.48 This relationship persisted when adjusting for depression and other
characteristics. Finally, veterans with PTSD were less likely to
achieve a reduction in pain severity after completing a multidisciplinary and integrated healthcare program for pain.46

PTSD and Pain Systematic Review
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FIGURE 2. Meta-analysis of studies. ASES, arthritis self-efficacy scale; BDI, Beck depression index; BPI, brief pain inventory; CSQ, coping strategies
questionnaire; MPQ, McGill pain questionnaire; MPI, multidimensional pain inventory; PC, physical component, PCS, pain catastrophizing scale; PF, physical
function; PHQ, patient health questionnaire; PROMIS, patient reported outcome measurement information system; PTSD, Post-traumatic stress disorder;
RMDQ, Roland Morris disability questionnaire; SOPA, Survey of Pain Attitudes.
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is a sign of physical damage as measured by the Survey of Pain
Attitudes (SOPA), Harm subscale66 : 2.41(±.89) for PTSD
versus 2.03(±.90) without PTSD, P = 0.01. The SOPA67
is measured on a scale from 0 to 4 with 0 indicating “very
untrue” and 4 “very true.” This difference, however, did not
remain statistically significant after Bonferroni correction.
Other maladaptive cognitions associated with PTSD symptoms include more negative affect strategies57 and decreased
mental health confidence.59 Finally, individuals with PTSD
and pain were more likely to rate the spouse’s response to
the veteran’s pain as punishing,54 indicating that veterans with
PTSD and pain perceive their spouse responds to their pain in
a negative manner.68
Other Health Outcomes

Two studies reported higher healthcare utilization and costs
associated with PTSD and pain compared to pain only.43,47

MILITARY MEDICINE, Vol. 00, Month/Month 2020

However, veterans with PTSD were less likely than veterans without PTSD to achieve optimal attendance of weightmanagement therapy sessions.41 Additionally, veterans with
PTSD and pain were more likely to be prescribed opioids
for their pain.44,45 Compared to veterans without PTSD, this
resulted in a greater number of adverse events to include
opioid-related overdose and accidents, and self-inflicted or
violent accidents.45 Similarly, veterans with PTSD and pain
exhibited suicide-related behavior at a significantly higher rate
than those with pain only.39 In one cohort, PTSD increased
the odds of suicide by 4.02 (95% CI 1.95–8.29).49 Finally,
two studies determined that veterans with PTSD had higher
sleep disturbance than veterans without PTSD.38,40 The relationship between PTSD and sleep disturbance remained significant above and beyond the pain interference.40 These two
studies were able to be included in meta-analysis and indicated a SMD of 0.80 (95% CI 0.57–1.02) for a large effect

7
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FIGURE 2. Continued.
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size indicating greater sleep disturbance for veterans with
PTSD.

8

Limitations
There are some limitations to this review and the articles
analyzed. First, the design for most of the articles precludes
inferring that PTSD caused the negative health outcomes
observed in these studies. Longitudinal prospective cohorts
that measure PTSD symptomology as well as trauma exposure
throughout the military service and before chronic pain
symptoms appear that would be most ideal to ascertain the
relationship of causation versus association. Second, there
was a significant correlation between PTSD symptoms and
depression in all studies that measured both conditions.
In the studies that controlled for depression, the effects
of PTSD symptoms on health outcomes were slightly
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DISCUSSION
The articles included in this systematic review and metaanalysis offer empirical support for the growing call to
research and development of treatments specific to veterans
with co-morbid pain and PTSD.19,22,23,69 Previous narrative
reviews have focused on clinical experiences33 and conceptual
models.17,18,22,23 A systematic review by Fishbain et al.
determined that pain and PTSD were highly associated and
co-prevalent, with a particularly high co-morbidity among
veterans.70 This systematic review builds upon Fishbain
et al. and identifies several additional studies in which
PTSD and chronic pain are co-morbid and synthesizes the
magnitude of negative health outcomes when these conditions
exist together. Many veterans with pain hold maladaptive
beliefs about pain regardless of PTSD diagnosis.31 The
results from this review indicate, however, that when
PTSD symptomology is layered into the pain experience,
veterans report significantly worse health outcomes to include
higher pain intensity, pain catastrophizing, and disability.
Furthermore, veterans with pain and PTSD show greater
healthcare utilization, are more likely to be prescribed opioids
resulting in adverse effects, and are more likely to engage
in suicide-related behavior compared to veterans without
PTSD. In addition, veterans with PTSD and pain have lower
function and self-efficacy than veterans with pain only. These
results that are notable and given their association with poor
outcomes.
For example, this review revealed that veterans with PTSD
had an average score of disability >15 as measured by the
Roland Morris Disability Questionnaire (0–24)71 ; this score
is considered at risk of poorer outcomes compared to a score
of 10 or less.72 Furthermore, a Pain Catastrophizing Scale
(PCS) score of ≥16 has been proposed as an elevated score,
increasing the risk of poor post-operative outcomes.73 According to one study,37 both veterans with PTSD (PCS score of
28.59 ± 12.20) and without PTSD (PCS score 18.90 ± 11.24)
have elevated pain catastrophizing scores. Although such elevated pain catastrophizing should be confirmed with further
studies, it appears that veterans with PTSD and pain score
well above the recommended cut-off scores for pain catastrophizing. Patients with PTSD demonstrate enhanced sensitivity to threat as evidenced by increased amygdala plasticity,74,75 which may lead to heightened attention to pain
and pain catastrophizing. A recent treatment that has been
proposed76 to reduce pain catastrophizing and has been recommended for veterans with PTSD and pain is pain neuroscience education (PNE),77 which aims to decrease the threatvalue of pain.78 When an individual is overly concerned that
pain is a direct sign of tissue damage, the threat-value as
well as pain itself increases according to the neuroscience of
pain.78

In addition to pain catastrophizing, veterans with PTSD
and pain demonstrated a large effect size of lower pain selfefficacy. Pain self-efficacy is the confidence to personally and
actively cope with pain and is inversely related to fear of
movement in patients with lower back pain.79 According to
meta-analysis, self-efficacy is a top mediator for pain and disability above and beyond pain catastrophizing.80 Self-efficacy
is one of most transcendent constructs in behavior change
theories.81 Since this characteristic is significantly lacking in
veterans with PTSD and pain and plays such an important
role for health outcomes, improving self-efficacy is likely an
important target for treatment.
Another cognitive target for therapy is pain acceptance.
Cook et al. determined that pain acceptance was negatively
correlated with both disability as well as PTSD symptoms.82
Acceptance Commitment Therapy (ACT) may be an appropriate therapy to address this finding. ACT is currently under trial
in a veteran population83 and the results from this systematic
review warrant further investigation in veterans with pain and
PTSD as results are promising in civilian populations for
chronic pain.84,85
Although cognitive treatments certainly have evidence
for treating the chronic pain, the risk for drop-out is
high.86,87 One review postulated that this is because patients
perceive their mental health providers are not considering the
biological components of their pain experience, but rather
focus only on psychological contributions.87 It may seem
counter-intuitive that patients with co-morbid psychological
disorders would focus more on their physical symptoms,
but the evidence from this review suggests that patients
with PTSD and pain consider their physical symptoms to
be more concerning53 and more central to their identity than
veterans with pain only.37 Explaining the link between posttraumatic stress and pain with PNE, therefore, may bridge the
divide between cognitive and physical rehabilitation.77 PNE
may also increase patient satisfaction with biopsychosocial
interventions, since patients with pain want a biological
explanation for their pain87 and frequently feel stigmatized
when providers attribute mental health problems to physical
pain.88
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CONCLUSION
In conclusion, this is the first systematic review with metaanalysis to capture the breadth of adverse health outcomes
that are associated with PTSD and pain in veterans. This
article synthesizes and quantifies significant health effects that
appear to be worse in veterans with PTSD compared to those
without PTSD or with pain only. As none of the pooled effect
sizes crossed 0 in meta-analyses, the effects observed in the
studies indicate that health outcomes are consistently worse
for veterans with PTSD. Many of these effects remained even
after controlling for depression. Clinicians should consider
PTSD symptomology when treating veterans for pain as this
review indicates a veteran with PTSD has higher pain, disability, and pain catastrophizing than veterans without PTSD.
Furthermore, veterans with PTSD have lower self-efficacy
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and function. Research should continue to test and develop
treatment strategies for veterans who have co-morbid PTSD
and pain.
SUPPLEMENTARY MATERIAL
Supplementary Material is available at MILMED online.

REFERENCES
1. Wilson J, Jones M, Fear NT, et al: Is previous psychological health
associated with the likelihood of Iraq war deployment? An investigation of the "healthy warrior effect". Am J Epidemiol 2009; 169:
1362–9.
2. Turk DC: Clinical effectiveness and cost-effectiveness of treatments for
patients with chronic pain. Clin J Pain 2002; 18: 355–65.
3. Reif S, Adams RS, Ritter GA, Williams TV, Larson MJ: Prevalence of
pain diagnoses and burden of pain among active duty soldiers, FY2012.
Mil Med 2018; 183: e330–7.
4. Haskell SG, Brandt CA, Krebs EE, Skanderson M, Kerns RD, Goulet JL:
Pain among veterans of operations enduring freedom and Iraqi freedom:
do women and men differ? Pain Med 2009; 10: 1167–73.
5. Gubata ME, Piccirillo AL, Packnett ER, Cowan DN: Military occupation
and deployment: descriptive epidemiology of active duty U.S. Army men
evaluated for a disability discharge. Mil Med 2013; 178: 708–14.
6. Bilmes L: Soldiers returning from Iraq and Afghanistan: the long-term
costs of providing veterans medical care and disability benefits. KSG
Faculty Research Working Paper Series RWP07–001. 2007. Available
at: http://ssrn.com/abstract=939657.
7. Tong D, Beirne R: Combat body armor and injuries to the head, face, and
neck region: a systematic review. Mil Med 2013; 178: 421–6.
8. Holland SR, Apodaca A, Mabry RL: MEDEVAC: survival and physiological parameters improved with higher level of flight medic training.
Mil Med 2013; 178: 529–36.
9. Kane SF, Saperstein AK, Bunt CW, Stephens MB: When war follows
combat veterans home. J Fam Pract 2013; 62: 399–407.
10. Sundin J, Fear NT, Iversen A, Rona RJ, Wessely S: PTSD after deployment to Iraq: conflicting rates, conflicting claims. Psychol Med 2010;
40: 367–82.
11. American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders (DSM-5). Arlington, American Psychiatric Pub., 2013.
12. Susskind O, Ruzek JI, Friedman MJ: The VA/DOD clinical practice
guideline for management of post-traumatic stress (update 2010): development and methodology. J Rehabil Res Dev 2012; 49: xvii–xxviii.
13. Cifu DX, Taylor BC, Carne WF, et al: Traumatic brain injury, posttraumatic stress disorder, and pain diagnoses in OIF/OEF/OND veterans. J
Rehabil Res Dev 2013; 50: 1169–76.
14. Shipherd JC, Keyes M, Jovanovic T, et al: Veterans seeking treatment
for posttraumatic stress disorder: what about comorbid chronic pain? J
Rehabil Res Dev 2007; 44: 153–66.
15. Afari N, Ahumada SM, Wright LJ, et al: Psychological trauma and
functional somatic syndromes: a systematic review and meta-analysis.
Psychosom Med 2014; 76: 2–11.
16. Norman SB, Stein MB, Dimsdale JE, Hoyt DB: Pain in the aftermath of
trauma is a risk factor for post-traumatic stress disorder. Psychol Med
2008; 38: 533–42.
17. Asmundson GJ, Hadjistavropolous HD: Addressing shared vulnerability
for comorbid PTSD and chronic pain: a cognitive-behavioral perspective.
Cogn Behav Pract 2006; 13: 8–16.
18. Sharp TJ, Harvey AG: Chronic pain and posttraumatic stress disorder:
mutual maintenance? Clin Psychol Rev 2001; 21: 857–77.
19. Lewis JD, Wassermann EM, Chao W, Ramage AE, Robin DA, Clauw
DJ: Central sensitization as a component of post-deployment syndrome.
NeuroRehabilitation 2012; 31: 367–72.

9

Downloaded from https://academic.oup.com/milmed/article-abstract/doi/10.1093/milmed/usaa052/5816010 by guest on 23 April 2020

diminished,37,38,57 but nonetheless an independent effect for
PTSD could still be determined for many outcomes.38,54
Third, there was variability among how the studies included
in this review diagnosed PTSD. Only one study49 utilized
the CAPS, which is considered the gold standard for
diagnosing PTSD.50 Therefore, the most accurate description
for participants included in this review is veterans with PTSD
symptomology. This is not a significant limitation, however, as
the diagnosis of PTSD is based on a set of symptoms following
trauma exposure.11
Another limitation of this review is adding the requirement
for articles to require at least 30% of pain prevalence among
participants after initial inclusion criteria had already been
developed. Since the purpose of this systematic review was
to examine pain-related outcomes among veterans with and
without PTSD, it was determined that some studies, which
were ultimately excluded, did not adequately report on participant pain characteristics. Since population cohorts indicate
pain prevalence of ∼30–40%,39,47 this study required at least
30% of participants to have pain to ensure comparability of
study participants.
The diversity of symptoms captured by this systematic
review is not only a strength, but also potentially a limitation. Because of the varied outcomes of the included studies, the prevalence of pain differed across studies. When
pooling outcomes across these different studies, variability,
and confidence intervals between subjects with and without
PTSD symptomology may increase, leading to a less precise
estimate of the mean differences in meta-analyses. On the
other hand, including a diverse set of outcomes that are
related to pain may increase the utility of this review to
clinicians beyond pain specialties. Finally, many cohorts did
not specify how many participants were eligible for their study
but declined to participate. This could potentially introduce
selection bias if for some reason veterans with more severe
PTSD symptomology and health outcomes participated more
in these research studies than veterans with milder PTSD
symptoms.

PTSD and Pain Systematic Review

10

41. Maguen S, Hoerster KD, Littman AJ, et al: Iraq and Afghanistan veterans
with PTSD participate less in VA’s weight loss program than those
without PTSD. J Affect Disord 2016; 193: 289–94.
42. Morasco BJ, Peters D, Krebs EE, Kovas AE, Hart K, Dobscha SK:
Predictors of urine drug testing for patients with chronic pain: results
from a national cohort of U.S. veterans. Subst Abus 2016; 37: 82–7.
43. Outcalt SD, Yu Z, Hoen HM, Pennington TM, Krebs EE: Health care
utilization among veterans with pain and posttraumatic stress symptoms.
Pain Med 2014b; 15: 1872–9.
44. Rozet I, Nishio I, Robbertze R, Rotter D, Chansky H, Hernandez AV:
Prolonged opioid use after knee arthroscopy in military veterans. Anesth
Analg 2014; 119: 454–9.
45. Seal KH, Shi Y, Cohen G, et al: Association of mental health disorders
with prescription opioids and high-risk opioid use in US veterans of Iraq
and Afghanistan. JAMA 2012; 307: 940–7.
46. Smeeding SJ, Bradshaw DH, Kumpfer K, Trevithick S, Stoddard GJ:
Outcome evaluation of the veterans affairs salt Lake City integrative
health clinic for chronic pain and stress-related depression, anxiety, and
post-traumatic stress disorder. J Altern Complement Med 2010; 16:
823–35.
47. Taylor BC, Hagel EM, Carlson KF, et al: Prevalence and costs of cooccurring traumatic brain injury with and without psychiatric disturbance
and pain among Afghanistan and Iraq war veteran VA users. Med Care
2012; 50: 342–6.
48. Becker WC, Ganoczy D, Fiellin DA, Bohnert AS: Buprenorphine/naloxone dose and pain intensity among individuals initiating treatment for
opioid use disorder. J Subst Abuse Treat 2015; 48: 128–31.
49. Magruder KM, Yeager D, Brawman-Mintzer O: The role of pain, functioning, and mental health in suicidality among veterans affairs primary
care patients. Am J Public Health 2012; 102(Suppl 1): S118–24.
50. Blake DD, Weathers FW, Nagy LM, et al: The development of
a clinician-administered PTSD scale. J Trauma Stress 1995; 8:
75–90.
51. Cameron RP, Gusman D: The primary care PTSD screen (PC-PTSD):
development and operating characteristics. Prim Care Psychiatry 2003;
9: 9–14.
52. Wilkins KC, Lang AJ, Norman SB: Synthesis of the psychometric
properties of the PTSD checklist (PCL) military, civilian, and specific
versions. Depress Anxiety 2011; 28: 596–606.
53. Alschuler KN, Otis JD: Coping strategies and beliefs about pain in veterans with comorbid chronic pain and significant levels of posttraumatic
stress disorder symptoms. Eur J Pain 2012; 16: 312–9.
54. Alschuler KN, Otis JD: Significant others’ responses to pain in veterans
with chronic pain and clinical levels of post-traumatic stress disorder
symptomatology. Eur J Pain 2013; 17: 245–54.
55. McAndrew LM, Helmer DA, Phillips LA, Chandler HK, Ray K, Quigley
KS: Iraq and Afghanistan veterans report symptoms consistent with
chronic multisymptom illness one year after deployment. J Rehabil Res
Dev 2016; 53: 59–70.
56. Morasco BJ, Lovejoy TI, Lu M, Turk DC, Lewis L, Dobscha SK: The
relationship between PTSD and chronic pain: mediating role of coping
strategies and depression. Pain 2013; 154: 609–16.
57. Otis JD, Gregor K, Hardway C, Morrison J, Scioli E, Springer K: An
examination of the co-morbidity between chronic pain and posttraumatic
stress disorder on U.S. veterans. Psychol Serv 2010; 7: 126–35.
58. Nunnink SE, Fink DS, Baker DG: The impact of sexual functioning
problems on mental well-being in US veterans from the operation
enduring freedom and operation Iraqi freedom (OEF/OIF) conflicts. Int
J Sex Health 2012; 24: 14–25.
59. Villano CL, Rosenblum A, Magura S, Fong C, Cleland C, Betzler TF:
Prevalence and correlates of posttraumatic stress disorder and chronic
severe pain in psychiatric outpatients. J Rehabil Res Dev 2007; 44:
167–78.
60. McDonald SD, Beckham JC, Morey RA, Calhoun PS: The validity and
diagnostic efficiency of the Davidson trauma scale in military veterans

MILITARY MEDICINE, Vol. 00, Month/Month 2020

Downloaded from https://academic.oup.com/milmed/article-abstract/doi/10.1093/milmed/usaa052/5816010 by guest on 23 April 2020

20. Moeller-Bertram T, Keltner J, Strigo IA: Pain and post traumatic stress
disorder - review of clinical and experimental evidence. Neuropharmacology 2012; 62: 586–97.
21. Scioli-Salter ER, Forman DE, Otis JD, Gregor K, Valovski I, Rasmusson
AM: The shared neuroanatomy and neurobiology of comorbid chronic
pain and PTSD: therapeutic implications. Clin J Pain 2015; 31: 363–74.
22. Gibson CA: Review of posttraumatic stress disorder and chronic pain:
the path to integrated care. J Rehabil Res Dev 2012; 49: 753–76.
23. Otis JD, Keane TM, Kerns RD: An examination of the relationship
between chronic pain and post-traumatic stress disorder. J Rehabil Res
Dev 2003; 40: 397–405.
24. Yuan Y, Hunt RH: Systematic reviews: the good, the bad, and the ugly.
Am J Gastroenterol 2009; 104: 1086–92.
25. Elhai JD, de Francisco CL, Miguel FK, Palmieri PA, Primi R, Christopher FB: Testing whether posttraumatic stress disorder and major
depressive disorder are similar or unique constructs. J Anxiety Disord
2011; 25: 404–10.
26. Gros DF, Price M, Magruder KM, Frueh BC: Symptom overlap in
posttraumatic stress disorder and major depression. Psychiatry Res 2012;
196: 267–70.
27. Miller L: Neurosensitization: a model for persistent disability in chronic
pain, depression, and posttraumatic stress disorder following injury.
NeuroRehabilitation 2000; 14: 25–32.
28. Rosen GM, Spitzer RL, McHugh PR: Problems with the post-traumatic
stress disorder diagnosis and its future in DSM-V. Br J Psychiatry 2008;
192: 3–4.
29. Roth RS, Geisser ME, Bates R: The relation of post-traumatic stress
symptoms to depression and pain in patients with accident-related
chronic pain. J Pain 2008; 9: 588–96.
30. Åhman S, Stålnacke B-M: Post-traumatic stress, depression, and anxiety
in patients with injury-related chronic pain: a pilot study. Neuropsychiatr
Dis Treat 2008; 4: 1245.
31. Dobscha SK, Corson K, Leibowitz RQ, Sullivan MD, Gerrity MS:
Rationale, design, and baseline findings from a randomized trial of
collaborative care for chronic musculoskeletal pain in primary care. Pain
Med 2008; 9: 1050–64.
32. Plagge JM, Lu MW, Lovejoy TI, Karl AI, Dobscha SK: Treatment of
comorbid pain and PTSD in returning veterans: a collaborative approach
utilizing behavioral activation. Pain Med 2013; 14: 1164–72.
33. Otis JD, Keane TM, Kerns RD, Monson C, Scioli E: The development
of an integrated treatment for veterans with comorbid chronic pain and
posttraumatic stress disorder. Pain Med 2009; 10: 1300–11.
34. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group: Preferred
reporting items for systematic reviews and meta-analyses: the PRISMA
statement. J Clin Epidemiol 2009; 62: 1006–12.
35. Wells G, Shea B, O’Connell D, et al Newcastle-Ottawa Quality Assessment Scale Cohort Studies, 2014. Available at http://www.ohri.ca/
programs/clinical_epidemiology/nosgen.pdf; accessed 12/01/2017.
36. Cochrane Handbook for Systematic Reviews of Interventions Version 5.1.0 [updated March 2011]. 2011. Available at www.cochranehandbook.org. Accessed 12/07/2017.
37. Outcalt SD, Ang DC, Wu J, Sargent C, Yu Z, Bair MJ: Pain experience
of Iraq and Afghanistan veterans with comorbid chronic pain and posttraumatic stress. J Rehabil Res Dev 2014a; 51: 559–70.
38. Outcalt SD, Kroenke K, Krebs EE, et al: Chronic pain and comorbid
mental health conditions: independent associations of posttraumatic
stress disorder and depression with pain, disability, and quality of life.
J Behav Med 2015; 38: 535–43.
39. Finley EP, Bollinger M, Noel PH, et al: A national cohort study of
the association between the polytrauma clinical triad and suicide-related
behavior among US veterans who served in Iraq and Afghanistan. Am J
Public Health 2015; 105: 380–7.
40. Lew HL, Pogoda TK, Hsu PT, et al: Impact of the "polytrauma clinical
triad" on sleep disturbance in a department of veterans affairs outpatient
rehabilitation setting. Am J Phys Med Rehabil 2010; 89: 437–45.

PTSD and Pain Systematic Review

61.

62.

64.

65.

66.

67.

68.
69.
70.

71.

72.

73.

74.

MILITARY MEDICINE, Vol. 00, Month/Month 2020

75. Mahan AL, Ressler KJ: Fear conditioning, synaptic plasticity and the
amygdala: implications for posttraumatic stress disorder. Trends Neurosci 2012; 35: 24–35.
76. Diener I, Kargela M, Louw A: Listening is therapy: patient interviewing
from a pain science perspective. Physiother Theory Pract 2016; 32:
356–67.
77. Benedict TM, Nitz AJ, Abt JP, Louw A: Development of a pain
neuroscience education program for post-traumatic stress disorder
and pain. Physiother Theory Pract 2019. doi: https://doi.org/10.1080/
09593985.2019.1633717.
78. Louw A, Diener I, Butler DS, Puentedura EJ: The effect of
neuroscience education on pain, disability, anxiety, and stress in
chronic musculoskeletal pain. Arch Phys Med Rehabil 2011; 92:
2041–56.
79. Ferrari S, Chiarotto A, Pellizzer M, Vanti C, Monticone M: Pain selfefficacy and Fear of movement are similarly associated with pain intensity and disability in Italian patients with chronic low back pain. Pain
Pract 2015; 16: 1040–7.
80. Lee H, Hubscher M, Moseley GL, et al: How does pain lead
to disability? A systematic review and meta-analysis of mediation studies in people with back and neck pain. Pain 2015; 156:
988–97.
81. Sheeran P, Maki A, Montanaro E, et al: The impact of changing attitudes,
norms, and self-efficacy on health-related intentions and behavior: a
meta-analysis. Health Psychol 2016; 35: 1178–88.
82. Cook AJ, Meyer EC, Evans LD, et al: Chronic pain acceptance incrementally predicts disability in polytrauma-exposed veterans at baseline
and 1-year follow-up. Behav Res Ther 2015; 73: 25–32.
83. Lang AJ, Schnurr PP, Jain S, et al: Evaluating transdiagnostic treatment
for distress and impairment in veterans: a multi-site randomized controlled trial of acceptance and commitment therapy. Contemp Clin Trials
2012; 33: 116–23.
84. Vowles KE, Witkiewitz K, Sowden G, Ashworth J: Acceptance and commitment therapy for chronic pain: evidence of mediation and clinically
significant change following an abbreviated interdisciplinary program of
rehabilitation. J Pain 2014; 15: 101–13.
85. Johnston M, Foster M, Shennan J, Starkey NJ, Johnson A: The effectiveness of an acceptance and commitment therapy self-help intervention for
chronic pain. Clin J Pain 2010; 26: 393–402.
86. Najavits LM: The problem of dropout from "gold standard" PTSD
therapies. F1000Prime Rep 2015; 7: 43.
87. Bailey KM, Carleton RN, Vlaeyen JW, Asmundson GJ: Treatments
addressing pain-related fear and anxiety in patients with chronic musculoskeletal pain: a preliminary review. Cogn Behav Ther 2010; 39: 46–63.
88. Morgan AJ, Reavley NJ, Jorm AF, Beatson R: Experiences of discrimination and positive treatment from health professionals: a national survey
of adults with mental health problems. Aust N Z J Psychiatry 2016; 50:
754–62.

11

Downloaded from https://academic.oup.com/milmed/article-abstract/doi/10.1093/milmed/usaa052/5816010 by guest on 23 April 2020

63.

who have served since September 11th, 2001. J Anxiety Disord 2009;
23: 247–55.
Sheehan DV, Lecrubier Y, Sheehan KH, et al: The MINI-international
neuropsychiatric interview (MINI): the development and validation of a
structured diagnostic psychiatric interview for DSM-IV and ICD-10. J
Clin Psychiatry 1998; 59(Suppl 20): 20–33.
Helmer DA, Chandler HK, Quigley KS, Blatt M, Teichman R, Lange G:
Chronic widespread pain, mental health, and physical role function in
OEF/OIF veterans. Pain Med 2009; 10: 1174–82.
Sullivan MJL, Thorn B, Haythornthwaite JA, et al: Theoretical perspectives on the relation between catastrophizing and pain. Clin J Pain 2001;
17: 52–64.
Brady TJ: Measures of self-efficacy: arthritis self-efficacy scale (ASES),
arthritis self-efficacy Scale-8 item (ASES-8), Children’s arthritis
self-efficacy scale (CASE), chronic disease self-efficacy scale (CDSES),
Parent’s arthritis self-efficacy scale (PASE), and rheumatoid arthritis
self-efficacy scale (RASE). Arthritis Care Res 2011; 63(Suppl 11):
S473–85.
Nicolaidis C, Chianello T, Gerrity M: Development and preliminary
psychometric testing of the centrality of pain scale. Pain Med 2011; 12:
612–7.
Tan G, Nguyen Q, Cardin SA, Jensen MP: Validating the use of two-item
measures of pain beliefs and coping strategies for a veteran population.
J Pain 2006; 7: 252–60.
Jensen MP, Turner JA, Romano JM: Pain belief assessment: a comparison of the short and long versions of the surgery of pain attitudes. J Pain
2000; 1: 138–50.
Kerns RD, Turk DC, Rudy TE: The west haven-Yale multidimensional
pain inventory (WHYMPI). Pain 1985; 23: 345–56.
Bosco MA, Gallinati JL, Clark ME: Conceptualizing and treating comorbid chronic pain and PTSD. Pain Res Treat 2013; 2013: 174728.
Fishbain DA, Pulikal A, Lewis JE, Gao J: Chronic pain types differ in
their reported prevalence of post-traumatic stress disorder (PTSD) and
there is consistent evidence that chronic pain is associated with PTSD:
an evidence-based structured systematic review. Pain Med 2017; 18:
711–35.
Davies CC, Nitz AJ: Psychometric properties of the Roland-Morris
disability questionnaire compared to the Oswestry disability index: a
systematic review. Phys Ther Rev 2009; 14: 399–408.
Cairns MC, Foster NE, Wright CC, Pennington D: Level of distress in a
recurrent low back pain population referred for physical therapy. Spine
2003; 28: 953–9.
Riddle DL, Wade JB, Jiranek WA, Kong X: Preoperative pain catastrophizing predicts pain outcome after knee arthroplasty. Clin Orthop Relat
Res 2010; 468: 798–806.
Rauch SL, Shin LM, Phelps EA: Neurocircuitry models of posttraumatic stress disorder and extinction: human neuroimaging research–past,
present, and future. Biol Psychiatry 2006; 60: 376–82.

