SDU -+

University of Southern Denmark

Chronic pain and comorbid posttraumatic stress disorder

Potential mechanisms, conceptualizations, and interventions
Andersen, Tonny ElImose; Ravn, Sophie Lykkegaard

Published in:
Current Opinion in Psychology

DOI:
10.1016/j.copsyc.2025.101990

Publication date:
2025

Document version:
Final published version

Document license:
CCBY

Citation for pulished version (APA):

Andersen, T. E., & Ravn, S. L. (2025). Chronic pain and comorbid posttraumatic stress disorder: Potential
mechanisms, conceptualizations, and interventions. Current Opinion in Psychology, 62, Article 101990.
https://doi.org/10.1016/j.copsyc.2025.101990

Go to publication entry in University of Southern Denmark’'s Research Portal

Terms of use

This work is brought to you by the University of Southern Denmark.

Unless otherwise specified it has been shared according to the terms for self-archiving.
If no other license is stated, these terms apply:

* You may download this work for personal use only.
* You may not further distribute the material or use it for any profit-making activity or commercial gain
* You may freely distribute the URL identifying this open access version

If you believe that this document breaches copyright please contact us providing details and we will investigate your claim.
Please direct all enquiries to puresupport@bib.sdu.dk

Download date: 25. Apr. 2025


https://doi.org/10.1016/j.copsyc.2025.101990
https://doi.org/10.1016/j.copsyc.2025.101990
https://portal.findresearcher.sdu.dk/en/publications/9d97c46c-8329-4be9-a115-17b97c80ebd6

ELSEVIER
Review

Available online at www.sciencedirect.com

ScienceDirect

Chronic pain and comorbid posttraumatic stress
disorder: Potential mechanisms, conceptualizations,

and interventions

Tonny Elmose Andersen’ and Sophie Lykkegaard Ravn'~*

Posttraumatic stress disorder (PTSD) is a common comor-
bidity to chronic pain, among others due to potentially shared
posttraumatic origin. There has been growing interest in this
field in the past decades, also providing some important
studies to support our understanding of this comorbidity and
how to address it in clinical practice. However, there are still
important questions, particularly regarding the potentially
shared vulnerabilities, mutually maintaining mechanisms, and
how to best treat this comorbidity. This article provides a brief
and up-to-date review of what we argue to be some of the most
important studies within the field of chronic pain and comorbid
PTSD and will discuss some of the current challenges and
ways forward.
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Chronic pain and PTSD frequently co-occur. In clinical
pain populations, self-reported PTSD prevalence rates
are as high as 20.4 % [1]. Similarly, veterans of war very
frequently report pain symptoms [2,3]. In 5,846,453
service users of the United States’ National Veterans
Affairs, 35.8 % met criteria for chronic pain, of which
21.6 % also fulfilled criteria for PTSD, leaving a total of
7.7 % of the full sample who suffer from both conditions
[3]. This subgroup also had increased odds of additional
comorbidity compared to either condition alone, among
others including increased levels of sleep disorder,
depressive disorder, and opioid use disorder [3]. This is in
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line with other studies finding increased pain, disability,
and distress in people with the chronic pain and comor-
bid PTSD symptoms compared to people with chronic
pain only [4—6], underlining a potential greater
complexity in people suffering from both conditions.

The frequency of the comorbidity between PTSD and
chronic pain has led to multiple attempts to illuminate
this interrelationship. It has been argued that the two
conditions share biological and psychological vulnera-
bility factors such as a lowered physiological alarm
threshold and anxiety sensitivity increasing the risk for
developing both conditions in parallel [7]. Further, it has
been argued that the two conditions not only coexist, but
instead mutually maintain each other [8]. The Mutual
Maintenance Model hypothesize that the conditions are
maintained or exacerbated through several dysfunctional
cognitive, behavioral, and affective mechanisms such as
attentional biases, cognitive and behavioral avoidance,
anxiety sensitivity, and extensive cognitive demands
limiting coping capacities [8]. This is in line with the
Perpetual Avoidance Model [9], suggesting that PTSD
intrusion symptoms lead to hyperarousal, then feeding
into a circle of pain, catastrophizing, and avoidance
behavior, further maintaining and exacerbating PTSD
intrusion. Furthermore, shared neuroanatomy and
neurobiology of this comorbidity has also been discussed,
providing an additional perspective on potential con-
tributors for coexistence and interaction [10].

Arguably, the perspective of mutual interaction and
maintenance has gained the most attention in the field.
The evidence of mutual maintenance is mixed with some
studies finding evidence of mutual interaction patterns
and others unidirectional interaction patterns over time
[11], probably due to different assessment methods,
populations, and traumatic events studied. In minor in-
juries where pain and PT'SD are due to same event, early
PTSD hyperarousal has been found to be both unidi-
rectionally [12] and bidirectionally [13] associated with
pain over time in studies using cross-lagged analysis.
Hence, this evidence does not suggest that PTSD
intrusion plays a crucial role in this population, as
otherwise envisioned by the Perpetual Avoidance Model
[9]. However, this link has been established in burn
victims where intrusion has been found as the primary
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driver of pain over time [14]. This may be explained by
painful burns being an integrated part of the trauma itself
why pain becomes a natural trigger of intrusive thoughts.
Similarly, pain associated with interpersonal trauma has
been found to be an interwoven part of the traumatic
event. For instance, individuals who have been subjected
to severe torture described their pain symptoms in ways
that resonated with the experience of interpersonal
violence using words like terrifying, penetrating or
killing, which was not seen in controls with chronic pain
[15]. Finally, the following quote illustrates how living
with the two conditions may be experienced differently
by the individuals in question: “They [the conditions]
don’t affect one another; they affect me. So, I have to fight
one side, and then the resources of course disappear from
the other” [16], p. 1685]. For these reasons, a single
conceptual model may be insufficient to explain the
interaction between pain and PTSD in all cases. Never-
theless, the Conceptual Model of Co-Developmental and
Mutual Maintenance of Chronic Pain and PTSD (See
Figure 1.) is our attempt to provide a conceptual overview
of some of the key factors and potential mechanisms
involved in this coexistence of chronic pain and
PTSD [17].

Assessment and conceptualizations of
PTSD

In the discussion of PTSD in the context of chronic
pain, there are several important methodological ele-
ments to take into consideration.

Figure 1

First, we argue it is important to notice that PTSD is
conceptualized differently by the two current diag-
nostic systems applied worldwide, namely the Diag-
nostic and Statistical Manual of Mental Disorders, fifth
edition Text Revision [18] (which holds no changes to
PTSD compared to DSM-5) and the International
Classification of Diseases, 11th edition [19]. DSM-5
(-TR) captures a broad conceptualization of PTSD
comprised by 20 symptoms belonging to four symptoms
clusters: Intrusion, avoidance, negative alterations in
cognitions and mood, and alterations in arousal and
reactivity [18]. With these 20 symptoms, DMS-5 (-TR)
includes several so-called non-specific PTSD symptoms
(e.g., concentration difficulties and sleeping diffi-
culties), which respondents with chronic pain will likely
recognize, also without having PT'SD symptoms. On the
other hand, ICD-11 captures a narrower conceptuali-
zation comprising only six symptoms belonging to three
symptoms clusters: Re-experiencing, avoidance of
traumatic reminders, and hypervigilance or enhanced
startle reaction [19]. These are often regarded as the
core symptoms of PTSD. For the general debate about
the different conceptualizations of PTSD in the current
diagnostic systems, many interesting papers are
published [e.g. Refs. [20—22]]. As a further note, it is
also important to notice that much of the research ap-
plies earlier versions of these two diagnostic systems,
which also have differences in conceptualizations. As of
relevance to the chronic pain field specifically, although
similar prevalence rates of PTSD are captured by the
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two diagnostic systems in chronic pain samples,
different individuals are identified, as indicated by
modest diagnostic agreement between the two diag-
nostic systems (k = 0.60—0.64) [23,24]. This may not
be problematic since the two symptoms captures
different phenotypes of PTSD. However, it may impact
the conclusions drawn from outcome studies assessing
the potential impact of comorbid PTSD in the context
of pain rehabilitation. Indeed, comparing the impact of
PTSD symptoms identified by the two systems,
Andersen et al. [23] found that only patients identified
by the ICD-11 and not DSM-5 had poorer outcomes
after pain rehabilitation. This may reflect higher
symptom overlap with pain-related distress as captured
by the DSM-5. Also, complex PTSD symptomatology
with dissociative symptoms and disturbances in self-
organization may be differently associated with pain
compared to PTSD without such symptoms. This is
indicated in a meta-analysis assessing the associations of
PTSD and pain sensitization, where combat-related
PTSD was found to be associated with decreased pain
sensitivity while accident-related PTSD was associated
with increased sensitivity to pain [25]. This decreased
sensitivity to pain may be related to dissociation, which
is much more prevalent in combat- and torture-related
PTSD and rarely seen in accident-related PTSD such
as whiplash injuries [26]. Hence, different phenotypes of
PTSD may be associated with the nature of the trau-
matic event. This is important since shared vulnera-
bilities and pain sensitization mechanisms seem to be
associated with trauma type. Interpersonal traumas
have the highest risk in relation to the development of
PTSD and burden of symptoms, whereas non-
intentional traumas such motor vehicle crashes have a
lower risk and symptom burden [27]. In addition, a
recent meta-analysis of 57 studies found that adverse
childhood experiences are significantly associated with
chronic pain and pain related disability as an adult with
an increased risk from one adverse childhood experi-
ence (OR 1.29) to four or more adverse events (OR
1.95) [28]. Early traumatic experiences may lead to
epigenetic changes causing dysregulation is the stress
response-system [29]. Indeed, Feinberg et al. [13]
found that individuals with one or more copies of the
FKBPS5 stress gene are vulnerable for developing PTSD
hyperarousal after motor vehicle crash (MVC). More-
over, among this vulnerable group PTSD hyperarousal
mediated the relationship between acute pain and pain
six months post-crash [13]. As such, not only the diag-
nostic system applied in studies can be of importance
for the findings, but also the nature of the trau-
matic event.

Further, it is also important to take into consideration
that - in addition to PT'SD conceptualization, nature of
traumatic event, and assessment tools - there are large
differences in whether we speak of PTSD symptoms or
PTSD as a disorder. In research, the two are often used
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synonymously, but there are important implications for
the conclusions that can be made. As such, all these
methodological factors are important to take into
consideration in reading the literature.

Treatment of chronic pain with co-morbid
PTSD symptomatology

A recent systematic review of the effect of psychological
and multimodal treatments of PTSD and pain
concluded that psychological interventions have small to
moderate effects on PTSD symptoms only [30]. These
results should be interpreted with caution due to the
different nature of the interventions and the popula-
tions studied. Also, there was no requirement of
meeting full criteria for comorbid diagnosis of chronic
pain and PTSD for the studies included in this review.
Taking a closer look at recent randomized controlled
studies applying stricter criteria of comorbidity of
chronic pain and PTSD according to predefined diag-
nostic criteria or cut-off scores, it is evident that not
many large-scale randomized controlled trials (RCT)
have been conducted [31—34], while some additional
pilot and feasibility studies exist [35—39]. Below, we
will briefly describe some of the main findings
within these.

Following the pilot study by Dunn et al. [37], Andersen
et al. [33] assessed the effect of 10 weeks adapted
prolonged exposure (PE) therapy followed by a 6-week
physiotherapy exercise program compared to 10 weeks
supportive therapy (ST) also followed by the same ex-
ercise program. Although PE improved PTSD intrusion
and avoidance at 12-month follow-up to a greater degree
than ST, no differences were found between the two
interventions in pain related disability or pain intensity.
The results are in line with results from a small group
CBT program (n = 33) integrating elements from PE to
group CBT for chronic pain with co-morbid PTSD [35]
and a recent single-case experimental study adding PE
to multidisciplinary pain rehabilitation [40], also pri-
marily finding change in PTSD symptoms with few re-
ductions in pain intensity and interference. Of these
studies, only Dunn et al. [37] and Andersen et al. [33]
addressed patients with chronic pain and PTSD due to
the same traumatic event.

Andersen et al. [31,32] assessed the effect of the body-
oriented intervention Somatic Experiencing (SE) [41]
in patients with chronic low back pain and PT'SD, where
the conditions did not necessarily develop due to the
same traumatic event. SE aims to treat PTSD symptoms
in a bottom-up approach by directing the patient’s
attention to internal sensations and thereby combining
arousal reduction strategies with mild exposure to the
traumatic experience. Hence, SE offers an alternative
approach compared to CBT that is more oriented to-
wards cognitions and direct exposure. Both trials
assessed the effects of SE plus guided exercises
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compared to guided exercises alone. Andersen et al. [31]
showed results in reducing PTSD symptoms and fear of
movement, but no effects on pain and disability. For this
reason, Andersen et al. [32] added more sessions of SE
and a manualized physiotherapeutic program focusing
on fear of movement and exposure, resulting in no group
differences in neither disability, pain, nor PTSD.

Finally, two large RC'Ts have been conducted in veterans
of war [34,42]. Haun et al. [34] found no effect on pain
nor PTSD of a self-care app for veterans and their
partners compared to a wait-list group based on didactic
self-care instructions such as psychoeducation, massage,
meditation, and positive psychology. Burgess et al. [42]
was a large three-armed pragmatic RCT for chronic pain
among veterans, assessing the effect of an 8-weeks
telehealth  mindfulness-based group intervention
either self-paced or guided compared to usual care.
Although no formal diagnosis of PT'SD was required for
inclusion, the participants had high levels of comorbid
PTSD symptoms, which is why we decided to include
the study in this paper. Both mindfulness groups re-
ported significantly lower pain interference, pain, and
PTSD symptoms at all follow-ups (10 weeks, 6, and 12-
months) compared to controls [39]. Further, Otis et al.
[39] recently published a description of a brief, inten-
sive, and integrated treatment program and a pilot
testing among 8 veterans of war, where they found sig-
nificant reductions in PTSD symptoms, pain, and pain
catastrophizing, but not in pain interference, although
symptom reductions were identified. As such, this
would be of interest to explore further.

Recently, promising results have been demonstrated in
two trials addressing subacute and acute whiplash
associated disorders with early elevated levels of PT'SD
arousal symptoms [43,44]. Sterling et al. [43] compared
physiotherapist-delivered stress inoculation training
(SI'T), among others addressing coping strategies to
manage (sub)acute stress and triggers, integrated with
guideline-based exercise to guideline-based exercise
alone. SI'T was more effective than exercises alone in
reducing pain related disability and PTSD symptoms
[43]. Nikles et al. [44] targeted early central sensitiza-
tion of pain after whiplash injury (<48 h) pharmaco-
logically with pregabalin. Although the study was only a
pilot study (n = 24), a rigorous double-blinded placebo-
controlled design was applied, and large effect sizes on
both pain intensity and PTSD symptoms were found
[44]. As such, it will be interesting to follow this line
of research.

In conclusion, the existing evidence makes it difficult to
come up with strong recommendations that can guide
clinical practice, underlining a need for future high-
quality studies. Further, the only modest knowledge
on how to treat this comorbidity may also partly be
explained by the lack of targeting of the right

mechanisms driving this comorbidity. Also, heteroge-
nous populations and chronicity of pain and PTSD may
explain the modest effects. Mutual maintenance of pain
and PTSD may primarily be seen in cases where the two
conditions are due to the same traumatic event.

Reflecting and discussing points

Due to the lack of large RC'Ts targeting chronic pain and
PTSD it is still not evident how to best treat this co-
morbidity. It is not known whether both conditions need
to be targeted sequentially, in parallel, or by an inte-
grated intervention. Evidence points in the direction of
integrating cognitive behavior therapy techniques in the
treatment of comorbid PTSD and pain. However, one
size may not fit all. It is important to take the nature of
the traumatic event into consideration, since the inter-
action of pain and PTSD symptomatology is different
depending on the traumatic event(s). While non-
intentional traumas may be treated integrated or in
parallel with pain management more complex PTSD
conditions related to interpersonal or multiple traumas
or adverse childhood experiences probably require spe-
cific trauma-focused interventions. In accident-related
trauma elevated levels of stress arousal and negative
cognitions such as pain-catastrophizing and pain related
fear-avoidance beliefs and behaviors may be important
mechanisms to target.

In the assessment of chronic pain with comorbid PTSD,
it is important to be aware of symptom overlap when
screening for PT'SD. While some symptoms are truly
shared symptoms, others may be false positives related
to pain and not PT'SD, which is of great importance in
treatment planning. Particularly, lack of intrusive
symptoms is problematic in relation to exposure-based
treatments for PTSD. Type of trauma, time since
exposure, prior traumatic experiences, and whether pain
and posttraumatic stress symptoms are due to the same
event may all have an impact on the association between
pain and PTSD symptoms and what should be targeted
by interventions. The influence of PTSD symptoms
clusters may also be time dependent. Hyperarousal
symptoms most influenced pain persistence in the
initial months after MVC and may be most important to
target with interventions during this time with intrusive
symptoms playing a greater role in maintaining or
augmenting pain after chronic pain has developed [13].

Future studies should assess the effect of early preven-
tion of comorbid chronic pain and PTSD targeting high
risk patients and addressing shared vulnerabilities and
potentially mutually maintaining factors. In future
studies, we may need to look in other directions than
traditional guidelines for treatment of PTSD. Further,
we need to aim at more truly personalized treatments
[45], also applying designs that focus on the individual
rather than group means such as single case
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experimental designs [46]. In addition to providing
knowledge about personalized treatment approaches,
such designs can be helpful in providing knowledge on
treatment processes or potential temporal associations
between PTSD symptomatology and pain.
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This study explored prevalence rates of PTSD and chronic pain in
all users of the National Veteran Affairs in United States in 2023, a
total of 5,846,453 war veterans. They found that a total of
2,091,391 (35.8%) met criteria for chronic pain, while 850,191
(14.5%) met PTSD criteria. Further, 21.6% of those with chronic
pain also fulfilled criteria for PTSD, and 53.2% of those with PTSD
also met criteria for chronic pain. Further, war veterans with this
comorbidity were significantly more likely to be women, urban
dwelling, Black or African American, and Latina or Hispanic, and
had significantly higher rates of the tested comorbidities
compared to war veterans with only chronic pain.

This systematic review — published by the authors of this paper
— builds upon the understanding of mutual maintenance be-
tween PTSD and chronic pain in comorbid cases. Cross-lagged
study designs are one way to empirically test this, which is what
we did in this study to assess the evidence for longitudinal
reciprocity and potential mediators. Across studies, there was
inconsistent evidence of both bidirectional and unidirectional
interaction patterns between pain and PTSD symptoms over
time, hence not uniformly supporting the theoretical framework of
mutual maintenance. Further, hyperarousal and intrusion
symptoms were found to potentially be of importance in the
cross-lagged relationships.

The current study — that the current authors were also involved
in — were conducted in a consecutive cohort of patients with
chronic pain. The study found estimated probable PTSD prev-
alence rates of 15.8% when using the ICD-11 criteria and 16.4%
when using DSM-5 criteria. However, diagnostic agreement was
only moderate. Probable PTSD using DSM-5 criteria correlated
more strongly with psychological distress compared to PTSD
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using ICD-11 criteria, and only PTSD according to ICD-11
criteria was associated with poorer outcomes after rehabilitation,
underlining the importance of taking the different PTSD con-
ceptualizations into consideration.

This systematic review — that one of the current authors was
also involved in — identified studies on experimentally evoked
pain perception in individuals with PTSD compared to individuals
without PTSD and explored whether the nature of the trauma
was associated with pain perception patterns. The study found
no main effect of PTSD on any outcome, but when stratified
based on trauma type, there were significant differences.
Accident-related PTSD was associated with decreased pain
thresholds, while combat-related PTSD was with increased,
leaving the authors to conclude that no clear relationship exists,
but rather trauma type may affect pain processing differently.

This systematic review and meta-analysis evaluated the asso-
ciation between exposure to adverse childhood events and later
chronic pain and related disability. Based on 85 studies of which
57 were included in the meta-analysis, the authors found that
odds of adult chronic pain were significantly higher in individuals
exposed to adverse event in childhood and concluded that both
single and cumulative adverse events in childhood were signifi-
cantly associated with adult chronic pain and related disability.

This study is a systematic review and meta-analysis of psycho-
logical treatments’ effect on comorbid pain and PTSD symptoms.
Data from 10 RCTs were used for the meta-analysis and showed
moderate effect for reduced PTSD symptom severity, but non-
significant effects for pain intensity and pain interference. The
authors concluded that data from the included uncontrolled
studies supported these results and that the findings overall
indicated that most interventions had greater effect on PTSD
symptoms rather than pain symptoms.

This RCT — that the current authors were also involved in —
explored the effect of trauma-focused CBT of the type of
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prolonged exposure combined with exercise compared to sup-
portive therapy combined with exercise in people with chronic
pain and disability after whiplash injury and comorbid PTSD.
There were no differences between the interventions on the
primary outcome of disability at any time point nor for most of the
secondary outcomes with exceptions on PTSD symptoms were
in favor of trauma-focused CBT and exercise.

This waitlist controlled RCT explored effect of a self-directed
mobile- and web-based Complementary and integrative health
intervention for veterans with comorbid chronic pain and PTSD
and their partners and found no significant change in pain, PTSD
symptoms, nor most other outcomes. This contrasted with the
qualitative findings also reported by the study.

This study provides an overview and session-by-session
description of a brief and integrated treatment for chronic pain
and comorbid PTSD, also including pilot results on acceptability,
feasibility, and efficacy in a small group of war veterans. Further
testing of this treatment program will be interesting to follow.

This is an example of a single case experimental design study,
which is the methodology briefly mentioned in the end of the
paper. Also, this is to our knowledge the only of these study types
in this patient group. The study was conducted in four adults with
chronic pain and PTSD. During prolonged exposure treatment,
there appeared changes in all outcome variables, but only few
reductions pain outcomes. Changes came in different ways and at
different times for the participants, which the authors argue
highlights the individual nature of change.

This RCT study tested two 8-week telehealth mindfulness-based
interventions compared to usual care for veterans with chronic
pain. We included this study because participants had high levels
of PTSD symptoms, although this was not a criterion for inclusion.
The authors found that telehealth mindfulness-based in-
terventions improved pain-related disability and biopsychosocial
outcomes compared to usual care.
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