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Objectives: Posttraumatic stress symptoms (PTSS) are highly prevalent in chronic pain patients
and may affect pain symptomatology negatively, but there is still a great need to explore exactly
how this occurs. Therefore, this study investigated differences in pain intensity, pain-related
disability, and psychological distress between chronic pain patients not exposed to a trauma,
patients exposed to a trauma with no PTSS, and patients exposed to a trauma with PTSS. Moreover, the moderating effects of PTSS on the associations between pain intensity and pain-related
disability and psychological distress were investigated.
Methods: In this cross-sectional cohort study, data were consecutively collected over the
course of a year in patients with chronic non-malignant pain referred for multidisciplinary pain
rehabilitation at a Danish university hospital pain center using questionnaires assessing pain,
pain-related disability, PTSS, anxiety, and depression.
Results: The final sample consisted of 682 chronic pain patients, who were divided into three
subgroups (no trauma, 40.6%; trauma/no PTSS, 40.5%; trauma/PTSS, 18.9%). Chronic pain
patients with PTSS reported significantly higher levels of pain intensity, pain-related disability,
depression, and anxiety compared to chronic pain patients without a trauma and chronic pain
patients without PTSS. Moreover, PTSS significantly moderated the associations between pain
intensity and pain-related psychosocial disability, depression, and anxiety.
Conclusion: These results highlight the importance of assessing PTSS in chronic pain patients
and suggest that PTSS have a specific influence on the association between pain intensity and
more psychosocial aspects of the pain condition.
Keywords: chronic pain, posttraumatic stress symptoms, PTSS, PTSD, distress, pain-related
disability
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Posttraumatic stress disorder (PTSD) or symptoms hereof are common in chronic pain
patients with approximately 25% of patients admitted to pain clinics in Scandinavia
fulfilling the DSM-IV diagnostic criteria for possible PTSD.1,2 Posttraumatic stress
symptoms (PTSS) represent symptoms of PTSD that are not necessarily compliant with
a full diagnosis. According to DSM-IV, PTSD is a psychological reaction to a traumatic
event with symptoms of intrusion, avoidance, and hyperarousal.3 Mutual maintenance
between pain and PTSD has been proposed with the conditions influencing and
exacerbating each other through an array of physiological, cognitive, behavioral, and
affective mechanisms.4 Recent reviews supported this idea by demonstrating evidence
of mutual influence5 and reciprocal interdependence6 between pain and PTSD, hence
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highlighting the hypothesis that PTSS can have a negative
effect on pain outcomes as well as vice versa.
Across chronic pain conditions, comorbid PTSS among
chronic pain patients has consistently been found to be
associated with increased pain and psychological distress.7–9
Increased levels of pain-related disability have also been
associated with comorbid PTSS,8,9 although some studies
only reported increased psychosocial disability and not
physical disability.1,10 However, it remains unclear whether
the more severe symptomatology among chronic pain patients
with comorbid PTSS is related to the trauma exposure per
se or the prolonged reaction to it (i.e., PTSS/PTSD). To our
knowledge, only two studies have previously investigated
this, demonstrating that chronic pain patients with comorbid
PTSS reported higher levels of pain intensity, pain-related
disability, and psychological distress11 and higher levels of
pain interference, kinesiophobia, and psychological distress12
compared with chronic pain patients not exposed to a trauma
and patients exposed to trauma, but with no PTSS among
chronic back pain patients and a mixed chronic pain sample,
respectively. This indicates that PTSS, and not the traumatic
exposure in itself, is related to a more severe pain profile.
However, studies ought to replicate these findings and build
upon this by investigating the specific influence of PTSS on
pain-related outcomes and their interrelations among chronic
pain patients referred to treatment.
Looking more into the specific effects of PTSS, RuizPárraga and López-Martínez11 found that PTSS moderated
the associations between, among others, fear-avoidancevariables and pain intensity. However, the moderating effect
of PTSS on the clinically important associations between pain
intensity and disability and distress was not tested. Indeed,
Roth et al.13 found that PTSS contributed significantly to
depressive symptoms, pain intensity, and pain-related disability after controlling for anxiety among chronic pain
patients and highlighted the need to address unresolved
PTSS in chronic pain rehabilitation. Likewise, several other
studies have reported on PTSS in the interplay between pain,
disability, depression, and anxiety.14–16 Despite increasing
research in the field, there is still a great need to explore
exactly how comorbid PTSS is associated with pain-related
outcomes among chronic pain patients seeking rehabilitation
for their pain. As the previously mentioned studies found that
chronic pain patients with comorbid PTSS have more severe
symptomatologies, it is highly relevant to go a step further
and investigate the potential moderating effects of PTSS on
some of the important clinical outcomes (eg, pain, related
disability, and distress) and their interrelations presented in

528

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

Dovepress

the clinic by the patients. If comorbid PTSS does indeed
moderate the relationships of these outcomes, this can be of
great clinical importance. Therefore, further examinations
of the potential moderating effects of PTSS on associations
between pain intensity and related outcomes such as disability
and distress among large cohorts of chronic pain patients
referred for multidisciplinary treatment are needed.
Thus, the overall aim of this study was to investigate
how comorbid PTSS influenced pain-related outcomes
and their interrelations. This was done through two objectives. The first objective was to investigate whether levels
of pain intensity, pain-related disability, and psychological
distress differed between chronic pain patients not exposed
to a trauma, patients exposed to trauma with no PTSS, and
patients exposed to trauma with comorbid PTSS in order
to replicate two earlier studies. The second objective was
to investigate whether PTSS moderated the effects of pain
intensity on pain-related disability and psychological distress.
It was hypothesized that chronic pain patients with comorbid
PTSS would present with higher levels of pain, pain-related
disability, and psychological distress compared with the other
two groups, and that PTSS would moderate all associations
between pain intensity, disability, and psychological distress.

Materials and methods
Participants and procedure
The context for this cross-sectional study was a secondary
setting, multidisciplinary pain center at a large University
Hospital in Denmark that assesses and treats patients with
chronic non-malignant pain. After referral to this multidisciplinary pain clinic, but prior to their initial consultation,
all patients were invited to answer a set of questions about
their clinical characteristics and adaptations to pain via several questionnaires. The questionnaires were completed at
home prior to the first consultation. Data were consecutively
collected from 760 chronic pain patients in the period from
February 2014 to February 2015. The Danish Data Protection Agency approved the data collection, and the conduct
of this study complied with the Declaration of Helsinki.
As treatment was not affected by participation in the study,
under Danish law and according to the guidelines from the
National Committee on Health Research Ethics, this study
did not need ethics approval and written informed consent
for participation was not required.

Outcome measures
Initially, all participants reported on descriptive characteristics, which included age, gender, relationship status, highest
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level of education, basis of support, number of pain locations,
and pain duration.
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Pain intensity
Pain intensity was measured with a numeric rating scale
that is designed to measure pain intensity.17,18 The scale is
a numeric 11-point scale that ranges from 0 (no pain) to 10
(worst imaginable pain). In this project, participants were
asked to rate “average pain during the last 24 hours” as used
in the Brief Pain Inventory, a tool that has been found to be
both reliable and valid.19

Pain-related disability
Pain-related disability was measured with Pain Disability Questionnaire. 20 The scale is designed to measure
pain-related dysfunction among people with chronic
musculoskeletal conditions. The scale has 15 items and
each item is rated from 0 to 10 on a numeric scale where
0 is no disability and 10 is worst imaginable disability.
The scale consists of two subscales measuring physical
(nine items) and psychosocial (six items) pain-related
disabilities. The scale has good psychometric properties
and has been validated among several pain populations.
Among chronic musculoskeletal pain patients, the scale
has great internal reliability (α=0.96) and consistency over
time (r=0.94, p<0.01).20 For the purpose of this study, the
subscales were used as outcomes. The physical component
was found to have good internal reliability (α=0.86), while
the psychosocial component had acceptable internal reliability (α=0.71).

Psychological distress
The Hospital Anxiety and Depression Scale21 was used to
assess levels of depression and anxiety. The scale has been
validated in psychiatric assessment settings with high,
positive correlations for both depression (r=0.70, p<0.001)
and anxiety (r=0.74, p<0.001).21 The scale consists of 14
items that measure the subdomains of depression (seven
items) and anxiety (seven items). The items are answered
on a 4-point Likert-scale (0–3). Hence, each subscale has a
scoring span from 0 to 21 points. A score above 11 indicates
the presence of anxiety/depression.21 Test-retest reliability
was good for both the anxiety subscale (r=0.89, p<0.05) and
the depression subscale (r=0.92, p<0.05),21 and likewise,
Crawford et al.22 found good internal consistency on both
scales (α=0.82; α=0.77). Good internal reliability was also
found in the current study for both anxiety (α=0.84) and
depression (α=0.82).
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PTSS
Initially, patients were asked to answer whether or not they
had been exposed to a traumatic event. As a part of this,
different examples of traumas (eg, accidents, physical or
mental violence, disasters, serious illness, death of a near
relative) were provided. If yes, PTSS were assessed using
the PTSD-8.23 The scale consists of eight items assessing
the core clusters of PTSS as outlined by DSM-IV-TR3 and
the proposed ICD-11-model;24 re-experiencing (four items;
α=0.88), avoidance (two items; α=0.92), and hyperarousal
(two items; α=0.92).23 Items are answered on a 4-point Likert
scale (1=“not at all” to 4=“for the most part”) with a higher
score indicating higher levels of posttraumatic symptoms.
To fulfill the criteria for possible PTSD (or as labeled in the
present study PTSS), at least one item on each cluster has
to be ≥3. The scale has good psychometric properties and
has been, among others, validated in a sample of whiplashpatients with acceptable internal reliability (α=0.74) and
good consistency over time (r=0.82, p<0.001).23 Further,
a recent study established a good overall accuracy of the
PTSD-8 against a diagnostic interview among chronic pain
patients.25 In the current study, there was good internal reliability (α=0.88).

Subdivision of groups
For the purpose of this study, three subgroups were identified based on the ratings of the PTSD-8. Patients with no
trauma were the ones answering “no” to the initial trauma
question (group 1). These patients did not fill out the
PTSD-8 questionnaire, as the index trauma is a fundamental criterion to be able to speak of PTSS. Patients with a
trauma, but no PTSS were the ones answering, “yes” to the
initial trauma question, but not reporting clinically relevant
levels of PTSS based on the scoring key (less than one
item ≥3 on each cluster; group 2). Finally, patients with
a trauma and PTSS were the ones answering “yes” to the
initial trauma question and reporting clinical relevant levels
of PTSS based on the scoring key (at least one item ≥3 on
each cluster; group 3).

Statistics
To begin with, data were screened for missing values. Cases that
had above 20% missing items or were missing a complete scale
were excluded (Figure 1). To decide whether data had missing
values in a random pattern, analyses of differences between
these groups in all of the variables were done using Little’s
Missing Completely at Random test.26 Missing values were
then imputed using the Expectation-Maximization method.27
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Initial cohort
(n=760)

Cases excluded (n=78) due to
missing one or more scale(s)
and/or missing >20% of items
across scales
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Analyzed dataset
(n=682)

No trauma
(n=277; 40.6%)

Trauma and PTSS
(n=129; 18.9%)

Figure 1 Study flow chart.
Abbreviation: PTSS, posttraumatic stress symptoms.

Before testing the hypothesis, the sample was split into
the subgroups and was described and compared in terms of
demographic variables using percentages and Chi-square
tests for categorical variables and means, standard deviations,
and one-way analysis of variance for continuous variables. To
test the first hypothesis, between-group differences in pain
intensity, pain-related disability, and psychological distress
were tested using ANOVAs. In total, 31 comparisons were
made using these tests for these two purposes. Therefore,
the p-value was adjusted accordingly (p≤0.05/31) in order to
address the risk of Type 1 errors. Hence, p-values ≤0.002 were
considered significant. Post hoc analyses were conducted to
reveal the nature of significant effects. For this purpose, as
group sizes were not equal, the post hoc test of Gabriel was
used.28 Further, effect sizes of group differences on continuous variables were calculated manually post hoc and were
calculated by taking the square root of eta squared.28 Effect
sizes were classified as small (r=0.10), medium (r=0.30),
and large (r=0.50).28
In order to test the second hypothesis, four moderation
tests were conducted to test PTSS as a moderator of the effect
of pain intensity on pain-related disability (psychosocial and
physical, respectively) and psychological distress (depression
and anxiety, respectively). For this purpose, PTSS was used
as a binary variable (0= no PTSS, 1= PTSS). The analyses
were done using the SPSS macro PROCESS, which is a
bootstrapped regression-based method using mean-centered
multiple hierarchical regression analyses.28,29 Moderation
is the effect of one variable on the relationship of two others,28 and hence, moderation is present when the nature of
a relationship between the independent and the dependent
variables changes as a function of the moderator.
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Results
Sample characteristics and correlations of
variables
Six hundred and eighty-two patients were included in the
analyses and were split into the three subgroups: no trauma
(group 1; 40.6%), trauma and no PTSS (group 2; 40.5%),
and trauma and PTSS (group 3; 18.9%). Demographic details
for the groups were reported (Table 1), and all outcomerelated variables were significantly and positively correlated
(p<0.001; Table 2). When comparing the subgroups in terms
of demographic details, there were no significant group differences in gender, age, highest level of education, basis of
support, relationship status, pain medication, other medication, types of pain, nor pain duration (Table 1). However, a
significant difference was found for number of pain locations
and shoulder pain with post hoc analyses revealing that
patients with no trauma had significantly fewer pain locations
and a lower percentage reported shoulder pain compared with
the two other groups (p≤0.001).

Group differences in pain intensity,
pain-related disability, and psychological
distress
Significant group differences were found in the ANOVAs
of pain intensity (F(2,679)=9.019, p<0.001), psychosocial
pain-related disability (F(2,679)=33.203, p<0.001), physical
pain-related disability (F(2,679)=7.023, p=0.001), depression
(F(2,679)=38.237, p<0.001), and anxiety (F(2,679)=58.881,
p<0.001) (Table 1). Post hoc tests showed significantly higher
levels of pain intensity, psychosocial pain-related disability,
physical pain-related disability, depression, and anxiety in
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Mean±SD; years
Mean±SD; years
Mean±SD
Mean±SD; NRS: 0–10
Mean±SD; PDQ: 0–60
Mean±SD; PDQ: 0–90
Mean±SD; HADS: 0–21
Mean±SD; HADS: 0–21

Female
Married/cohabiting partner
Primary school
High school
Vocational
Higher (>2 years)
Other
Job
Social support
Retirement
Student
No income
Face/head
Neck
Shoulder
Chest/upper back
Low back
Stomach
Abdomen
Hip
Others
Yes
Yes

Description

47.95±13.60
9.51±9.08
4.69±2.54
6.47±1.55
35.14±11.08
56.33±16.29
13.34±10.65
14.61±4.17

64.6
75.5
19.1
4.3
29.6
34.7
5.4
15.2
61.4
12.6
4.0
1.4
37.2
54.5
62.5
40.1
72.6
16.2
12.6
71.5
11.9
88.4
65.7

No trauma
(n=277)

47.32±12.44
10.05±9.70
5.39±2.50
6.53±1.52
35.81±10.50
57.33±15.28
13.49±3.86
14.58±4.06

56.9
67.7
21.0
5.1
31.9
29.3
3.6
14.9
66.7
8.3
1.8
3.3
44.6
62.7
75.0
46.7
77.9
19.6
15.2
73.9
19.2
86.2
65.6

Trauma and no
PTSS (n=276)

48.22±12.34
9.16±9.65
5.82±2.45
7.12±1.42
43.85±9.46
62.45±15.14
16.81±4.34
18.92±3.91

65.9
61.1
14.0
3.9
27.9
38.0
5.4
13.2
67.4
7.8
3.9
4.7
51.9
68.2
77.5
46.5
80.6
24.8
20.9
70.5
21.7
88.4
72.9

Trauma and
PTSS (n=129)
Chi-square
4.812
6.567
2.678
0.346
0.804
3.836
1.142
0.403
1.782
3.943
2.497
3.589
8.305
7.911
14.326
2.905
3.853
4.194
4.686
0.650
8.122
0.724
2.472
F
0.267
0.434
10.191
9.091
33.203
7.023
38.237
58.881
df
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
df
2
2
2
2
2
2
2
2

Group differences

Note: Effect sizes for continuous variables. p-value adjusted for multiple testing (p≤(0.05/31=0.002)).
Abbreviations: PTSS, posttraumatic stress symptoms; NRS, numeric rating scale; PDQ, Pain Disability Questionnaire; HADS, Hospital Anxiety and Depression Scale; Gr, group.

Pain medication (%)
Other medication (%)
ANOVAs
Age
Pain duration
Number of pain locations
Pain intensity
Psychosocial disability
Physical disability
Depression
Anxiety

Pain location (%)

Basis of support (%)

Chi-square tests
Gender (%)
Relationship status (%)
Highest level of education (%)

Variable
p
0.090
0.039
0.262
0.841
0.664
0.147
0.565
0.817
0.410
0.139
0.287
0.166
0.016
0.019
0.001
0.234
0.146
0.123
0.096
0.722
0.017
0.696
0.291
p
0.766
0.648
0.000
0.000
0.000
0.001
0.000
0.000

Gr 1< Gr 2 and Gr 3
Gr1 and Gr 2< Gr 3
Gr1 and Gr 2< Gr 3
Gr1 and Gr 2< Gr 3
Gr1 and Gr 2< Gr 3
Gr1 and Gr 2< Gr 3

Gr 1< Gr 2 and Gr 3

Illustration of post
hoc analyses

r
0.03
0.04
0.17
0.16
0.30
0.14
0.32
0.38

Effect
sizes

Table 1 Sociodemographic details, pain intensity, pain-related disability, and psychological distress and group differences among the three subgroups with illustrations of post hoc
analyses
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patients with PTSS (group 3) compared to the other two
groups (p<0.001).
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PTSS as a moderator of the associations
between pain intensity and outcomes
The association between pain intensity and psychosocial
disability was significantly moderated by PTSS (Table 3 and
Figure 2; b=2.45, 95% CI [0.98, 3.91], t=3.29, p=0.011).
Higher pain intensity was associated with higher levels of
psychosocial disability both when PTSS was and was not
present, but pain intensity in relation to clinical levels of
PTSS was associated with higher levels of psychosocial disability compared to when PTSS was not present.
The association between pain intensity and physical disability was not significantly moderated by PTSS (Table 3;
b=1.86, 95% CI [-0.55, 4.26], t=1.52, p=0.129). Higher

Discussion
Summary of findings

Table 2 Correlations for all outcome variables (n=682)
Variables

1

1. Pain intensity
2. Psychosocial pain-related
disability
3. Physical pain-related
disability
4. Depression
5. Anxiety
6. Posttraumatic stress
symptoms

2

3

4

5

0.342
0.448

0.552

0.155
0.167
0.204

0.566
0.520
0.418

0.308
0.254
0.367

0.680
0.478

Note: All correlations are significant (p<0.001).

pain intensity was associated with higher levels of physical
disability, but the nature of this relationship did not change
as a function of PTSS.
The association between pain intensity and depression
was significantly moderated by PTSS (Table 3 and Figure 3;
b=0.855, 95% CI [0.278, 1.43], t=2.91, p=0.004). The analyses revealed that higher pain intensity was associated with
higher levels of depression both when PTSS was and was not
present, but that pain intensity in relation to clinical levels
of PTSS was associated with higher levels of depression
compared to when PTSS was not present.
The association between pain intensity and anxiety was
significantly moderated by PTSS (Table 3 and Figure 4;
b=0.771, 95% CI [0.173, 1.37], t=2.53, p=0.012), suggesting that the presence of PTSS did change the nature of the
relationship between pain intensity and anxiety.

0.638

The aim of the current study was to investigate the role of
PTSS in pain-related outcomes and their interrelations in a
large cohort of chronic pain patients referred to a multidisciplinary pain clinic. Chronic pain patients with PTSS reported
significantly higher levels of pain intensity, pain-related disability (psychosocial and physical), depression, and anxiety
compared with chronic pain patients without a trauma and
chronic pain patients with a trauma, but without clinical levels

Table 3 PTSS as a moderator of the associations between pain intensity and outcomes
Dependent variable

Independent variables

b [95% CI]

SE b

t

p

Constant
PTSS
Pain intensity
PTSS × pain intensity

38.06 [37.08–39.03]
6.26 [4.30–8.21]
2.12 [1.35–2.89]
2.45 [0.98–3.91]

0.495
0.996
0.393
0.745

76.90
6.28
5.41
3.29

p<0.001
p<0.001
p<0.001
p=0.011

Constant
PTSS
Pain intensity
PTSS × pain intensity

58.72 [57.31–60.13]
2.13 [-1.05–5.30]
4.38 [3.23–5.52]
1.86 [-0.55–4.26]

0.717
1.615
0.582
1.222

81.86
1.32
7.53
1.52

p<0.001
p=0.188
p<0.001
p=0.129

Constant
PTSS
Pain intensity
PTSS × pain intensity

14.43 [14.04–14.82]
2.86 [2.03–3.72]
0.442 [0.178–0.707]
0.855 [0.278–1.43]

0.198
0.429
0.135
0.294

73.02
6.71
3.29
2.91

p<0.001
p<0.001
p=0.001
p=0.004

Constant
PTSS
Pain intensity
PTSS × pain intensity

15.86 [15.48–16.26]
4.01 [3.21–4.81]
0.288 [0.004–0.572]
0.771 [0.173–1.37]

0.198
0.401
0.145
0.305

80.35
9.84
1.99
2.53

p<0.001
p<0.001
p=0.047
p=0.012

Psychosocial disability

Physical disability

Depression

Anxiety

Note: PTSS is a binary variable (yes/no).
Abbreviation: PTSS, posttraumatic stress symptoms.
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Moderation by PTSS
PTSS
No PTSS

50
45
40
35
30

Low

Medium

High

Pain intensity
Figure 2 The association between pain intensity and psychosocial disability
moderated by PTSS.
Abbreviation: PTSS, posttraumatic stress symptoms.

Moderation by PTSS

20

PTSS
No PTSS

Depression

18
16
14
12

Low

Medium

High

Pain intensity
Figure 3 The association between pain intensity and depression moderated by
PTSS.
Abbreviation: PTSS, posttraumatic stress symptoms.

Moderation by PTSS

22

PTSS

20
Anxiety
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Psychosocial disability

55

No PTSS

18
16
14
12

Low

Medium

High

Pain intensity
Figure 4 The association between pain intensity and anxiety moderated by PTSS.
Abbreviation: PTSS, posttraumatic stress symptoms.

of PTSS, suggesting that PTSS and not exposure to trauma per
se is related to a more severe clinical pain profile. Moreover,
PTSS significantly moderated the associations between pain
intensity and pain-related psychosocial disability, depression,
and anxiety, but not pain-related physical disability. These
findings indicate that whenever PTSS are present, the relationship between pain and psychological distress will be stronger
compared to cases where PTSS are not present, while this is
not the case for physical pain-related disability.
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Group differences in terms of pain,
disability, and psychological distress
Pain intensity, pain-related disability, and psychological
distress were significantly increased in patients with PTSS
compared to patients without a trauma and patients without
relevant levels of PTSS. This is in agreement with the findings
of Ruiz-Párraga and López-Martínez11 who, in a sample of
346 back pain patients, found that patients with PTSS reported
significantly higher levels of pain, pain-related disability, and
psychological distress. Similarly, Åkerblom et al.12 found
enhanced levels of pain interference, kinesiophobia, anxiety,
and depression in patients with PTSS among 463 chronic pain
patients referred for treatment. The current sample (n=682)
was larger than both studies, thereby emphasizing the findings. Further, the findings are in alignment with existing
studies demonstrating that PTSS in chronic pain patients is
associated with a more severe symptomatology compared
with patients without PTSS.1,7–10 However, a few studies only
found this group difference for psychosocial and not physical
disability,1,10 with the current study finding it for both. Taken
together, the present results endorse the many studies in the
area which found that chronic pain patients with comorbid
PTSS posit a more severe pain-related symptomatology, but in
addition to this, they also clarify and elaborate these results as
it seems that it is the trauma reaction that is related to a worsened symptomatology and not the mere presence of a trauma,
as also underlined by Ruiz-Párraga and López-Martínez11
and Åkerblom et al.12 This is similar to the perspective on
development and maintenance of pain presented by the fearavoidance model,30 where it is also the negative interpretation
of pain rather than the mere presence of pain itself that causes
a vicious, negative course, and further in line with the clinical knowledge that it is not the mere existence of a trauma or
pain, but rather their functional impact that is of importance.

The moderating effects of PTSS
PTSS significantly moderated the effects of pain intensity on
pain-related psychosocial disability, depression, and anxiety.
These interrelations of PTSS and pain are in line with multiple studies in the area using different designs.31–35 On the
contrary, we did not find evidence of moderation of PTSS
on the association between pain and physical disability. This
was unexpected as it is not in agreement with the theoretical perspective of the mutual maintenance model4 where it
would be expected that PTSS, when present, would have a
negative impact on pain’s associations with both distress and
disability. However, it is in agreement with findings by Palyo
and Beck,36 who found that PTSS and pain intensity were
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both associated with psychosocial impairment, while only
pain intensity was associated with physical impairment. This
indicates that PTSS moderates the associations between pain
and the more psychosocial dimensions of the pain experience
(psychosocial disability, depression, and anxiety), while the
more rigorous relationship between pain and physical disability is not affected by the presence of PTSS. Hence, the
negative effects of PTSS on pain and related outcomes as
proposed by the mutual maintenance model4 seemingly only
apply to certain facets of pain outcomes. This may illustrate
that pain prominently features a physical component involving the sensation in the body, which is very much related to
physical abilities, while PTSS may be more entangled in the
more psychological elements. Also, it may illustrate that the
included psychosocial variables are different manifestations
of a broader meta-construct such as general psychosocial
distress, with PTSS playing a more significant role in the relationships between pain and these manifestations, but it may at
the same time also be indicative of a large conceptual overlap
between these more psychosocial factors as also indicated by
moderate correlations between all psychosocial variables. This
is important to take critical notice of in the interpretation of
the findings, as a moderating effect of PTSS between pain
and pain-related psychosocial outcomes becomes potentially
redundant, if all variables represent the same construct. Importantly, however, the inter-correlations are not high enough to
speak of multicollinearity per se (>0.80–90).28
In further interpretation, it is important to note the lack
of information about the nature of the traumatic experience
and potential associations with the onset of pain. Considering
PTSS as a moderator in the relationships between pain-related
variables using the mutual maintenance perspective may
rely on the assumption that the onset of PTSS and pain cooccurred and that PTSS thereby feeds into the pain condition
and its associations with disability and distress. However, as
information on the causes for pain and PTSS was not collected in the current study, the lack of such co-development
could influence interpretation of the results. However, PTSS
are likely to have a negative impact on the pain condition and
related disability and distress, also when not caused by the
same trauma, for example, by affecting the degree of cognitive resources to develop adaptive coping strategies for the
pain condition as also suggested by Sharp and Harvey.4 A
study testing the mutual maintenance model would need to
ensure that the conditions co-arose after the same trauma for
some of the suggested mechanisms to be relevant, eg, pain
serving as a persistent reminder of a trauma and thereby feeding into the intrusion-cluster causing hyperarousal.
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Clinical implications
The present findings may be of relevance to pain rehabilitation programs in several ways. First of all, the current results
indicate that PTSS may be a relevant marker of specific patient
profiles needing specialized treatment as one fifth is reporting
clinical levels of PTSS, also presenting a more severe profile
with higher levels of pain, pain-related disability, depression,
and anxiety. Likewise, the current study shares some important insights into how PTSS may influence the associations
between pain and psychosocial disability and distress. Therefore, screening for PTSS in these settings is recommended
in order to be able to directly address PTSS when relevant.
Indeed, our results point to a similar conclusion as the one outlined by Roth et al.;13 that there is a profound need to address
unresolved PTSS in chronic pain rehabilitation, maybe also
in order to gain improvement in other pain-related outcomes.

Limitations
This study has several limitations. Firstly, the cross-sectional
design is a limitation as conclusions on causality cannot be
made. Secondly, it is a limitation that PTSS was assessed by
the PTSD-8 questionnaire, as there overlaps exist in symptoms
of pain and PTSS that may cause pain symptoms to inflate
PTSS-ratings and create false positives in relation to PTSS.
A clinician-administered diagnostic interview would have
minimalized this problem and also allowed for the use of the
term PTSD rather than PTSS. However, PTSD-8 has been
validated for use among chronic pain patients and designed
to focus on the core items of PTSD, which are less prone to
this inflation of pain and other disorders,23,25 and the PTSD-8
was also recently validated against a diagnostic interview and
showed good overall accuracy.25 Similarly, there could be a
substantial overlap of symptoms tested using the questionnaires
used in this study. Individuals with pain are likely to qualify as
having relevant symptoms on eg, a depression scale without
that being the case (false-positive cases) as the items are not
adapted to pain patients, which is important to take critical
note of in interpretation of the results.
Thirdly, more in-depth operationalization and details of
the traumatic event would have strengthened the study as this
would have helped ensure that the event reported was indeed
a traumatic event as defined by the criteria. Additionally, it
would have strengthened the findings greatly if it was known
whether the same trauma caused both the pain condition and
the PTSS, as the interaction patterns are likely to be different.5 One of the very similar studies in the field selected
participants based on this criterion,11 which will be good to
replicate in future studies.
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Fourthly, as the current study did not seek to test the
mutual maintenance model per se, only the influences of
PTSS on pain variables were investigated and not vice versa.
Future studies should test the full model empirically and the
reciprocality of the conditions in studies designed for this
purpose. In line with this, the current study did not enable
further investigation of the mechanisms of importance in
explaining the role of PTSS in the tested pain-related variables. Using the theoretical perspectives of the fear-avoidance
model30 and the mutual maintenance p erspective,4 it could be
due to a range of cognitive-behavioral factors that amplify
the reaction causing an individual with chronic pain and
comorbid PTSS to react more severely, such as fear-avoidance
variables.37–40 Similarly, specific clusters of PTSS may play
a specific role in affecting pain’s associations with disability
and distress, and indeed, a number of studies have pointed
to hyperarousal as an important variable in relation to pain
and related disability.38,41–45 Analysis of some of these factors
could have strengthened the findings and should be considered in future studies.
Lastly, the lack of information on the pain diagnosis,
medications, and other specific treatments received such as
psychotherapy is a limitation as these may serve as relevant
covariates. However, Andersen et al.1 found that pain diagnosis was not associated with the PTSS group in a study on
the same population. Specific interventions targeting the
outcomes of interest, on the other hand, may have important
impact on the relationships under investigation in the current
paper. For example, an earlier study found that approximately
half the patients entering this specific pain center used opioids
at the time of entry.46 Future studies ought to include such
information in similar studies.

Conclusion
The current study adds insights into the associations between
PTSS and pain-related outcomes among chronic pain patients
referred to pain rehabilitation in a large, mixed chronic pain
sample. Because chronic pain patients with comorbid PTSS
present a more severe and complex symptom profile and
because PTSS changes the associations between pain and
several outcomes, it is important to recognize the importance of
PTSS in these settings. Therefore, screening and treating PTSS
directly is of great importance. However, whether specific
targeting of PTSS changes pain-related outcomes needs to be
tested in the context of multidisciplinary pain rehabilitation.
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