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Introduction: Comorbid posttraumatic stress disorder (PTSD) in patients with chronic
pain may have a negative effect on the course and outcome of both disorders.
Nevertheless, the co-occurrence of the two conditions is often overlooked in clinical
settings. Further, little is known about how PTSD is associated with biopsychosocial
characteristics in this patient group. The first objective was to assess the prevalence of
posttraumatic stress symptoms (PTSS) in patients with chronic pain in a Norwegian
university hospital outpatient pain clinic. The second objective was to investigate
possible associations between PTSS and adverse outcomes such as pain intensity,
disability, and distress. The third objective was to compare the PTSS prevalence rates
between primary versus secondary pain conditions.

Materials and methods: Six hundred and ninety-two patients meeting for pain
assessment completed self-report questionnaires about PTSS and possibly associated
factors. The Life Events Checklist and the Stressful Life Events Screening Questionnaire
were used to screen for potentially traumatic life events. The Impact of Events Scale —
Revised and the PTSD Checklist for DSM-5 were used to assess PTSS. Differences
between patients with and without severe PTSS on the possibly associated variables
were analyzed by chi-squared-, and t-tests.

Results: 20.7% of the participants reported a level of PTSS qualifying for a PTSD
diagnosis. These patients reported higher levels of pain intensity, pain bothersomeness,
disability, and psychological distress, as well as lower levels of self-efficacy. They also
reported higher levels of pain catastrophizing, perceived injustice, fatigue, and sleep
difficulties. Finally, there was not a significant difference in prevalence rates between
primary and secondary pain conditions.
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Discussion: PTSS are frequent in patients with chronic pain, and a range of
psychological characteristics is associated with a high level of such symptoms in this
patient group. Patients with both conditions report a significantly higher symptom load,
and the potential impact on the individual’s life is major. In terms of pain condition,
there were no differences in PTSS between primary pain conditions and secondary pain
conditions in this pain population. This study emphasizes the importance of increased
attention on PTSS when seeing patients with chronic pain conditions in clinical practice.

Keywords: chronic pain, comorbidity, posttraumatic stress disorder, trauma, psychological factors

INTRODUCTION

The importance of comorbid physical and psychological
disorders in patients with chronic pain conditions has been
emphasized in the last half-century, as the understanding of pain
as a multidimensional experience has developed. A relationship
between psychiatric disorders such as depression and anxiety
and chronic pain was early suggested (Banks and Kerns, 1996;
Asmundson et al., 1996), while in the later years the association
between chronic pain and posttraumatic stress disorder (PTSD)
has gained increased attention. PTSD is classified as a stress-
related disorder in DSM-5 (American Psychiatric Association,
2013), and the condition may develop after exposure to
actual or threatened death, serious injury, or sexual violence.
PTSD is characterized by re-experiences, avoidance, negative
thoughts or feelings, and trauma-related arousal or reactivity
(American Psychiatric Association, 2013). The condition is
associated with an increased risk of psychological and physical
health problems, and individuals suffering from PTSD often
display high levels of physical, occupational, and social disability
(American Psychiatric Association, 2013). Pain is among the
physical symptoms most frequently reported by individuals with
PTSD, and it is found independent of the nature of the trauma
(Asmundson et al., 2002).

The first step to gain insight into the consequences of PTSD
in patients with chronic pain conditions is to examine how
frequently the two conditions co-occur. In a recent systematic
review, 16 of 19 studies were found to demonstrate an association
between the two conditions (Fishbain et al., 2017). The rates
of this co-occurrences reported are, however, widely varying.
A meta-analysis of PTSD prevalence among individuals with
chronic pain conditions published in 2017 (Siqveland et al., 2017)
found a variation in PTSD rates from 0 to 57%, and a pooled
variance of 9.7%. Also, different rates of PTSD have been found
depending on the patient group in question, with the lowest
prevalence rate (0.69%) found among patients suffering from
chronic low back pain, and the highest rate (50.1%) found in
veterans (Fishbain et al., 2017). PTSD prevalence may also vary
considerably between different pain conditions depending on the
temporal relationship between the pain and the PTSD (Fishbain
et al., 2017). As soldiers are more likely to develop PTSD after
experiencing combat events if they get physical injuries during
the event (which may also cause chronic pain; Koren et al., 2005),
the comorbidity between chronic pain and PTSD may be more
frequently seen when both conditions are caused by the same

event. Variation in observed rates may also be caused by a lack of
standardized measurement of either condition (Beckham et al.,
1997), which emphasize the need for studies with more rigorous
assessments of both PTSD and the pain condition(s).

As far as we know, only two previous studies have examined
the prevalence of PTSS in patients with chronic pain conditions
consecutively accepted for pain rehabilitation in Scandinavia. In
the first study, 23% of patients assessed at hospital pain clinics in
Finland and Denmark reported PTSS at a level qualifying for a
PTSD diagnosis (Andersen et al., 2012). In the second study, 29%
of patients meeting for pain assessment at a Swedish hospital pain
clinic screened positive for PTSD (Akerblom et al., 2017). Despite
these high rates, the comorbidity of chronic pain and PTSS often
goes unrecognized in clinical settings.

The importance of correctly identifying patients with
chronic pain and PTSS/PTSD in clinical practice is evident,
as PTSS may be associated with a range of physical and
psychological symptoms (Beckham et al, 1997; Palyo and
Beck, 2005; Russek et al., 2015). Further, preliminary research
suggest that such comorbidity may have a significant effect
on the course and outcome for either condition (Otis et al.,
2003). In the aforementioned Swedish study, patients with
both conditions reported significantly higher levels of pain
interference, kinesiophobia, anxiety and depression, as well as
significantly lower levels of life control (Akerblom et al., 2017).
There is, however, a wide range of factors possibly associated
with severe PTSS in patients with chronic pain that has not yet
been investigated. For example, very few studies have examined
the role of pain catastrophizing, and the possible association
between high levels of PTSS and perceived injustice in this patient
group. In addition, even though fatigue and sleep problems are
known comorbidities in chronic pain populations (Smith and
Haythornthwaite, 2004; Creavin et al., 2010), very little is known
about their association with PTSS in patients with chronic pain.
As targeting factors associated with PTSS in clinical settings may
be the key to a better treatment outcome for this patient group,
the need for further investigation is evident.

The main objective of this study was to assess the prevalence
of PTSS in patients with chronic pain conditions consecutively
accepted for assessment at a Norwegian university hospital
outpatient pain clinic. The secondary objective was to examine
whether high levels of PTSS are associated with adverse
outcomes, including pain intensity, pain bothersomeness, level
of disability, degree of affective distress, pain catastrophizing,
self-efficacy, perceived injustice, fatigue, and sleep difficulties in
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patients with chronic pain conditions. Finally, the third objective
was to investigate whether PTSS prevalence varied between
primary and secondary pain conditions.

MATERIALS AND METHODS

Participants

Patients consecutively assessed at the largest university and
interdisciplinary outpatient pain clinic in Norway were invited
to participate in the study. Data collection was administered in
two waves, (1) from May to July 2016, and (2) from March to
December 2019. Patients from all parts of Norway are referred to
the clinic, and the conditions presented are often complex. Pain
assessment and treatment are provided by a team of specialists,
including physicians, clinical psychologists, physiotherapists,
nurses, and an occupational therapist. All patients meeting for
their first consultation at the clinic were asked to participate
in the study. It is standard procedure at the clinic that all new
patients complete a package of self-reported questionnaires on
a tablet before their first appointment. Patient data collected are
included in a local quality registry. The additional questionnaires
necessary for the current study (LEC, SLESQ, IES-R, and PCL-
5) were added to the standard package in the given time
periods. Exclusion criteria was age younger than 18 or insufficient
Norwegian language abilities.

Ethical Aspects

The Data Protection Officer at Oslo University Hospital approved
the research protocol for the local quality registry at the pain
clinic (ref. 2014/1309). All principles in the Helsinki Declaration
were followed. Written consents were obtained before any study-
related procedure took place. The right to withdraw from
the study at any time without any explanation and without
consequences for follow-up and treatment at the clinic was
emphasized. If patients reported a level of PTSS considered to
be especially high (a score of > 45 on IES-R/PCL-5; 12 points
or more above the chosen cut off for screening positive for
PTSD), his or her physician and/or psychologist at the clinic was
informed the same day.

Outcome Measures

In the first wave of the data collection, we measured exposure to
potentially traumatic life events by use of a validated Norwegian
version of the Life Events Checklist (LEC) (Blake et al., 1995;
Halvorsen and Stenmark, 2010). The psychometric properties of
LEC are found to be good (Elhai et al., 2005), and it converges
well with other established measures of exposure to potentially
traumatic events (Gray et al, 2004). The LEC is a 17-item
questionnaire, and patients were asked to indicate whether they
had been exposed to each listed event during their lifetime by
selecting one of the following options: 1 = ‘It happened to me,
2 = ‘Has witnessed it} 3 = ‘Has learned it has happened to someone
close, 4 = ‘Not sure, and 5 = ‘Does not apply to me’. Multiple
answers were allowed. If the patient selected one of the three
first response options on one or more items, the A Criterion for

PTSD in DSM-IV (American Psychiatric Association, 1994) was
considered fulfilled.

In the second wave of the data collection, the Stressful Life
Events Screening Questionnaire (SLESQ) (Goodman et al., 1998)
was used to measure exposure to potentially traumatic life events.
A Norwegian translation was used (Thoresen and Overlien,
2013). SLESQ has been found to demonstrate satisfactory validity
and a good ability to discriminate between events categorized as
Category A events and those events that are not (Goodman et al,,
1998). SLESQ consists of 15 items, in which each item represents
a potentially traumatic life event. Patients were asked to indicate
the presence or absence of exposure to each of the 15 events listed,
by choosing between the options “Yes” or “No”.

Patients who confirmed exposure to at least one potentially
traumatic life event were asked to complete questionnaires
regarding PTSS. In the first wave of the data collection, PTSS
were measured using the Impact of Events Scale — Revised (IES-
R) (Weiss and Marmar, 1997). A Norwegian version of IES-R
with satisfactory reliability and accuracy was used (Eid et al,
2009). IES-R assesses PTSS experienced in the last week, and
it corresponds to the symptoms of PTSD listed in DSM-IV
(American Psychiatric Association, 1994). IES-R has 22 items,
and patients report how often they experience each symptom by
selecting an option on a 4-point Likert scale (1 = ‘Not at all’ to
4 = ‘Very often’). Scores on all items were then summed, and a
score of > 33 indicated a symptom load qualifying for a PTSD
diagnosis (Creamer et al., 2003).

In the second wave of the data collection, symptoms
of posttraumatic stress were measured using a Norwegian
translation of the PTSD Checklist for DSM-5 (PCL-5) (Heir,
2013; Weathers et al, 2013). PCL-5 is a widely used self-
report measure for assessment of PTSS experienced during
the last month, and it has demonstrated strong reliability and
validity (Blevins et al., 2015). The 20 items in the questionnaire
correspond to each of the PTSD symptoms in DSM-5 (American
Psychiatric Association, 2013), and are scored on a Likert scale
ranging from 0 (‘Not at all’) to 4 (‘Extremely’). Item scores were
summed, and scores above 32 were considered to represent a level
of PTSS qualifying for a PTSD diagnosis (Creamer et al., 2003;
Blevins et al., 2015; Bovin et al., 2016; Verhey et al., 2018).

Pain intensity and pain bothersomeness were measured using
the Numeric Rating Scale (NRS). A Likert scale ranging from 0
(Not at all’) to 10 (‘Worst imaginable’) was used. In addition, the
patients were asked to write down the duration of their pain in
years and months.

Self-perceived health was measured using a 4-point Likert
scale, with the answer options ‘Very good, ‘Good, ‘Not so good,
and ‘Poor’. This one-item scale has been widely used as an
indication of subjective health status in previous studies (Idler
and Benyamini, 1997; Jylha, 2009; Benyamini, 2011).

Pain-related disability was measured using a Norwegian
modified version of the Oswestry Disability Index (ODI) (Baker
et al.,, 1990; Grotle et al., 2003). ODI was originally developed
to assess low back pain, so it was modified to assess pain
in general by deleting the word “back” (which occurs once,
in the introduction of the questionnaire). The Norwegian
version of ODI has demonstrated satisfactory psychometric
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properties (Grotle et al, 2003). ODI consists of 10 items,
and each item has six alternative response options (Likert
scale, from 0 = ‘No problem performing the activity’ to
5 = ‘Pain is preventing all performance of the activity’).
Scores were converted to a percentage score (range 0-100) and
categorized as minimal disability (0-20%), moderate disability
(21-40%), severe disability (41-60%), crippled (61-80%), or bed
bound/exaggerating symptoms (81-100%).

Psychological distress was measured using the Hopkins
Symptom Checklist-25 (HSCL-25) (Derogatis et al., 1974).
A validated Norwegian version of the HSCL-25 with good
psychometric properties (Strand et al., 2003) was applied. The 25
items concern symptoms of depression, anxiety and somatization
experienced during the last week, and patients were asked to
indicate degree of distress caused by each item on a 4-point Likert
scale (from ‘Not at all’ to ‘Extremely’). Total scores and subscale
scores were calculated by averaging item scores (range 1-4).
Recommended cut-off score is 1.67 for men and 1.75 for women,
and scores above the cut-off value suggest a symptom load
consistent with a psychiatric disorder (Sandanger et al., 1998).

Pain catastrophizing was measured using the Pain
Catastrophizing Scale (PCS) (Sullivan et al., 1995). A Norwegian
translation with high reliability and validity (Fernandes et al.,
2012) was applied. The PCS has 13 items related to pain
perception, and patients were asked to reflect on past painful
experiences when completing the questionnaire. Each item has
five answer options (Likert scale, from 0 = ‘Not at all’ to 5 = All
the time’), and item scores were summarized to provide a PCS
total score (range 0-52). A total score of > 30 has been found to
have clinical relevance (Sullivan, 2008a).

Self-efficacy was measured using a Norwegian translation of
the General Perceived Self-Efficacy Scale (GSE) (Schwarzer and
Jerusalem, 1995; Roysamb et al., 1998). The good psychometric
properties of the GSE has been well supported (Nilsson et al.,
2015). The GSE comprises 10 items, and patients were asked
to indicate the degree to which they agree with each item
on a general basis (Likert scale, from 0 = ‘Not true at all’
to 4 = ‘Exactly true’). All items were summed to provide a
total score (range 10-40). Higher scores indicated higher levels
of self-efficacy.

Experience of injustice was measured using the Injustice
Experience Questionnaire (IEQ) (Sullivan, 2008b). A Norwegian
version approved by the authors (Ljosa et al.,, 2015) was used.
IEQ is a 12-item measure, and patients were asked to indicate
how often they experienced thoughts and feelings of injustice on
a 5-point Likert scale (from 0 = ‘Never’ to 4 = ‘All the time)).
Item scores were summed to provide a total score (range 0 -
48). Higher scores represented higher levels of injustice, and the
best cut-off value for a clinical relevance has been found to be 33
(Sullivan, 2008b).

Level of fatigue was measured using a validated Norwegian
translation of the Chalder Fatigue Scale 11 (CFQ-11), also known
as the Fatigue Scale (Chalder et al., 1993; Loge et al., 1998;
Bjornvatn, 2016). CFQ-11 assesses the severity and extent of
psychical and mental fatigue experienced in the last month, and
it is widely used in epidemiological studies with both clinical and
non-clinical populations. Both the reliability and validity of the

scale have been found satisfactory (Fong et al., 2015). A 4-point
Likert scale was used to answer each of the 11 items, and the
options range from 0 (‘Better than usual’) to 3 (‘Much worse than
usual’). The sum score can range from 0 to 33, but a bimodal score
ranging from 0 to 11 can also be obtained. A binary score of > 4
equates severe fatigue (Chalder et al., 1993).

Sleep difficulties were measured using the Insomnia Severity
Inventory (ISI) (Bastien et al., 2001). ISI is a self-administered
questionnaire in which patients report on the severity of
insomnia experienced during the last two weeks. A Norwegian
translation was used. The good psychometric properties of ISI
have been demonstrated by several studies (Morin et al., 2011).
The seven items on ISI were scored on a Likert scale with options
ranging from 0 (‘No problem’) to 4 (‘Very severe problem’). Item
scores were summed, to yield a score between 0 and 28. A total
score of > 15 was considered to represent a clinically significant
level of insomnia (Bastien et al., 2001).

Pain diagnoses were categorized according to the classification
in ICD-11 (World Heatlh Organization, 2018), which introduces
a new classification system for chronic pain. ICD-11 distinguishes
between chronic primary pain conditions and conditions that
are associated with chronic pain (secondary pain). Chronic
primary pain includes conditions that are not better explained
by another diagnosis of chronic pain, for example chronic
widespread pain, non-specific chronic musculoskeletal pain,
primary headaches and conditions such as irritable bowel
syndrome and chronic pelvic pain. Chronic secondary pain
is organized into six categories; chronic cancer-related pain,
chronic postsurgical or posttraumatic pain, chronic secondary
musculoskeletal pain, chronic secondary visceral pain, chronic
neuropathic pain, and chronic secondary headache or orofacial
pain (World Health Organization, 2018).

Statistical Analyses

SPSS version 26.0 for Mac was used for all statistical analyses.
The first research question was answered by the use of
descriptive statistics, while inferential statistics were used to
answer the second and third research question. Groups for
further analyses were defined by recoding the IES-R and the PCL-
5 variables for PTSD into a binary variable (IES-R/PCL-5 total
score < 33 = screening negative for PTSS at a level qualifying for
a PTSD diagnosis and IES-R/PCL-5 total score > 33 = screening
positive for PTSS at a level qualifying for a PTSD diagnosis).
Validated cut-off scores were used for categorizing patients into
the two groups (Creamer et al., 2003; Blevins et al., 2015; Bovin
etal., 2016; Verhey et al., 2018).

Chi-squared analyses were used to analyze group differences
on categorical variables (demographic factors), and independent-
sample, two-tailed, ¢-tests were used to compare the group with
a high level of PTSS to the group with a low level of PTSS
on continuous variables (pain intensity, pain bothersomeness,
disability level, psychological distress, pain catastrophizing,
perceived self-efficacy, injustice experiences, fatigue, and sleep
difficulties). All assumptions for the t-tests were checked and met.
Effect sizes were then calculated for all variables, by the use of
Cramer’s V for the categorical variables and Cohen’s d for the
continuous variables.
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Pain diagnoses were collected from the patients’ medical
records, and categorized into two groups: (1) primary pain and
(2) secondary pain. Patients with secondary pain conditions
were then categorized into the six categories outlined in
ICD-11 (chronic cancer-related pain, chronic postsurgical or
posttraumatic pain, chronic secondary musculoskeletal pain,
chronic secondary visceral pain, chronic neuropathic pain, and
chronic secondary headache or orofacial pain) (World Health
Organization, 2018). Fisher’s exact test was used to analyze the
differences in PTSS prevalence between the pain categories, as
the assumptions for the chi-squared test were not met (more than
20% of the cells had expected frequencies < 5).

To investigate whether the associations between PTSS and the
adverse outcomes could be spurious, adjusted analyses (multiple
logistic regression) with significant demographic variables as
possible confounders were performed.

RESULTS
Study Sample

Eight hundred and one patients were invited to participate in
the study (wave 1, n = 119, wave 2, n = 682), of which 692
consented to participate. Due to incomplete or missing data, 24
patients were excluded from further participation. Data sets were
considered incomplete if <50% of the items on the questionnaires
were left unanswered by the participant, and missing if no
item was answered.

Clinical Characteristics

A large majority of the participants (n = 538; 80.5%) reported
exposure to at least one potentially traumatic event. On average,
the participants had been exposed to (experienced, witnessed, or
learned about it) 3.0 (SD: 2.95) potentially traumatic events. Life-
threatening disease was the most frequently reported event on
LEC (n = 64; 64.4%), followed by transportation accidents (n = 59;
58.4%), and sudden, unexpected death of someone close (1 = 30;
54.5%). On SLESQ, the most frequently reported events were
other event not listed (n = 191; 34.4%), life-threatening disease
(n = 160; 28.5%) and sudden, unexpected death of someone
close (n = 140; 24.9%). Further, more than every fifth participant
(n = 122; 20.7%) reported a level of PTSS qualifying for a PTSD
diagnosis (IES-R/PCL-5 total score > 33). Descriptive data for
the study population are presented in Table 1. Descriptive data
for the first and the second wave of data collection are presented
in Tables 2 and 3, respectively.

Demographic Factors

Of the total study population, 63% (n = 363) were female. The
mean age was 47.5 years (SD: 15.56). No significant association
was found between sex and screening positive for PTSD. The
association between participants’ age and screening positive for
PTSD did, however, reach statistical significance, both according
to age group and actual age. Whether the participants were
married or not, and currently working (including military
service and being a student) or not, were also significantly
associated with PTSS in the study population. On the contrary,

the association between screening positive for PTSD and the
groups of pain diagnoses (primary pain and secondary pain)
did not reach statistical significance, neither did the association
between screening positive for PTSD and the categories of
secondary pain (chronic cancer-related pain, chronic postsurgical
or posttraumatic pain, chronic secondary musculoskeletal pain,
chronic secondary visceral pain, chronic neuropathic pain, and
chronic secondary headache or orofacial pain). In addition, nor
the association between screening positive for PTSD and living
status nor being a parent or not reached statistical significance.
For further details, see Table 1. For details about the first and the
second wave of data collection, see Tables 2 and 3.

Pain Intensity, Pain Bothersomeness,
and Disability Level

Screening positive for PTSD was significantly associated with
having higher pain intensity and more pain bothersomeness.
There was no significant difference in pain duration between
the patients who screened positive for PTSD compared to
patients in who screened negative for PTSD. There were,
however, differences in how the participants perceived their
overall health condition, with those who screened positive for
PTSD perceiving their health conditions as poorer than those
who screened negative. In addition, screening positive for PTSD
was significantly associated with higher disability scores. Further
details are presented in Table 1 (total study population), Table 2
(wave one), and Table 3 (wave two).

Psychological Distress, Pain
Catastrophizing, Perceived Self-Efficacy,

and Injustice Experiences

PTSS at a level qualifying for a PTSD diagnosis were significantly
associated with higher levels of psychological distress. Screening
positive for PTSD was also significantly associated with more
pain catastrophizing, as well as with the participants’ perceived
level of self-efficacy. Further, the patients’ experiences of injustice
were significantly associated with high levels of PTSS. For further
details, see Table 1. For details regarding wave one and wave two
of data collection, see Tables 2 and 3.

Fatigue and Sleep Difficulties

Screening positive for PTSD was significantly associated with
fatigue in the study sample. Significant group differences between
patients with chronic pain and high levels of PTSS and patients
with chronic pain alone were also found on sleep disturbances.
See Table 1 for additional information about the total study
sample, and Tables 2 and 3 for information about wave one and
wave two separately.

Confounding Variables

The associations between screening positive for PTSD and
adverse outcomes were controlled for confounding effects from
age, marital status and work or life situation. No confounding
effects were found. Details are presented in Table 4.

Frontiers in Psychology | www.frontiersin.org

May 2020 | Volume 11 | Article 749


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Linnemearken et al.

Chronic Pain and PTSS

TABLE 1 | Chi-squared- and t-tests showing the differences between chronic pain patients screening positive and negative for PTSS at a level qualifying for a PTSD

diagnosis in the study sample.

Total Screening positive for PTSD Screening negative for PTSD
n % n % n % t/y2 v/d

Gender: 576

Male 213 37.0 40 33.3 173 37.9

Female 363 63.0 80 66.7 283 62.1 0.87 0.04
Age: 589

18-50 349 59.3 86 70.5 263 56.3

> 51 240 40.7 36 29.5 204 43.7 8.05** —-0.12
Diagnostic group: 588

Primary pain 314 53.4 74 60.7 240 51.5

Secondary pain 274 46.6 48 39.3 466 48.5 3.26 0.07
Secondary pain category: 274

Chronic cancer-related pain 3 1.1 0 0 3 100.0

Chronic postsurgical or posttraumatic pain 27 9.9 4 14.8 23 85.2

Chronic secondary musculoskeletal pain 71 25.9 11 15.5 60 84.5

Chronic secondary visceral pain 19 6.9 3 15.8 16 84.2

Chronic neuropathic pain 149 54.4 29 19.5 120 80.5

Chronic secondary headache or orofacial pain 5 1.8 1 20.0 4 80.0 1.10 0.07
Living situation: 561

Alone 168 29.9 38 33.0 130 29.1

With others 393 70.1 77 67.0 316 70.9 0.66 0.03
Marital status: 570

Unmarried 345 60.5 84 70.6 261 57.9

Married 225 39.5 35 29.4 190 421 6.37* 0.11
Children: 571

Have children 373 65.3 72 60.5 301 66.6

No children 198 34.7 47 39.5 151 33.4 1.54 0.05
Work or life situation: 556

Working/student/military service 215 38.7 33 28.9 182 41.2

Not working 341 61.3 81 711 260 58.8 5.72* 0.10

M sD M sD M sD t/y2 v/d

Age (18-92) (n = 589) 47.53 15.56 43.35 13.27 48.62 15.94 3.74%** 0.34
NRS Pain Intensity (0-10) (n = 551) 747 1.71 7.58 1.55 7.07 1.73 —2.83** —0.30
NRS Pain Distress (0-10) (n = 553) 7.78 1.68 8.19 1.49 7.68 1.71 —2.89** —0.31
Pain Duration in Years (0-99) (n = 557) 7.55 8.35 8.26 8.55 7.38 8.30 —-0.99 —0.11
Self-Perceived Health (1-4) (n = 557) 3.16 0.73 3.47 0.55 3.09 0.74 —5.13** —0.55
The Modified ODI (0-100) (n = 589) 42.61 17.68 50.04 17.98 40.66 17.10 —5.34%** —0.54
HSCL-25 (1-4) (n = 555) 217 0.59 2.72 0.54 2.03 0.51 —12.44%* —-1.32
PCS (0-52) (n = 555) 2413 1236 33.45 11.12 21.88 11.57 —9.40%** —1.01
GSE (10-40) (n = 5593) 28.62 5.73 26.35 5.86 29.18 5.56 4717 0.50
IEQ (0-48) (n = 553) 23.99 11.18 31.55 9.70 22.14 10.74 —8.35%* —0.89
CFQ (0-11) (n = 555) 7.01 3.17 8.41 2.42 6.66 3.23 —6.30%** —-0.57
ISI (0-28) (n = 556) 15.42 6.83 19.30 6.51 14.48 6.58 —6.88*** —-0.74

*p < 0.05, **p < 0.01, **p < 0.001.

DISCUSSION

The main objective of this study was to examine the prevalence
of PTSS in patients with chronic pain conditions consecutively
accepted to pain assessment at a Norwegian university hospital
outpatient pain clinic. The study demonstrated a high rate of
exposure to potentially traumatic events in this population. This

finding may not be too surprising, as for some patients, their pain
may have been caused by a traumatic event. The study further
showed that one-fifth of patients assessed at the clinic reported
PTSS at a level consistent with a PTSD diagnosis. Earlier studies
have shown widely varying prevalence rates of PTSD among
patients with chronic pain conditions (Hickling and Blanchard,
1992; Siqveland et al, 2017). This could be due to different
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TABLE 2 | Chi-squared- and t-tests showing the differences between chronic pain patients screening positive and negative for PTSS at a level qualifying for a PTSD

diagnosis in the first wave of data collection.

Total Screening positive for PTSD Screening negative for PTSD
n % n % n % t/y2

Gender: 101

Male 36 35.6 5 20.0 31 40.8

Female 65 64.4 20 80.0 45 59.2 3.54
Age: 101

18-50 58 57.4 18 72.0 40 52.6

>51 43 42.6 7 28.0 36 47.4 2.89
Diagnostic group: 101

Primary pain 77 76.2 17 68.0 60 78.9

Secondary pain 24 23.8 8 32.0 16 21.1 1.24
Living situation: 95

Alone 33 34.7 12 52.2 21 29.2

With others 62 65.3 11 47.8 51 70.8 4.07*
Marital status: 98

Unmarried 61 62.2 16 66.7 45 60.8

Married 37 37.8 8 33.3 29 39.2 0.26
Children: 98

Have children 7 72.4 19 79.2 52 70.3

No children 27 27.6 5 20.8 22 29.7 0.72
Work or life situation: 97

Working/student/military service 39 40.2 7 30.4 32 43.2

Not working 58 59.8 16 69.6 42 56.8 1.20

M sD M SD M sD t/y2

Age (21-83) (n = 101) 47.77 16.17 46.16 12.58 48.30 15.97 0.69
NRS pain intensity (0-10) (n = 90) 7.29 1.64 8.05 1.36 7.04 1.66 —2.56*
NRS pain distress (0-10) (n = 90) 7.88 1.64 8.59 1.22 7.65 1.70 —2.41*
Pain duration in years (0-99) (n = 92) 9.96 11.15 9.05 10.90 10.24 11.29 0.44
Self-perceived health (1-4) (n = 92) 3.21 0.66 3.41 0.50 3.14 0.69 -1.70
The modified ODI (0-100) (n = 101) 42.50 16.74 51.52 16.45 39.53 15.84 —3.25%
HSCL-25 (1-4) (n = 91) 2.20 0.56 2.55 0.58 2.06 0.51 —3.80%*
PCS (0-52) (n = 92) 23.79 11.35 31.09 9.88 21.50 10.85 —3.69%**
GSE (10-40) (h = 92) 28.64 6.63 28.00 8.66 28.84 5.91 0.43
IEQ (0-48) (n = 92) 22.68 9.85 27.95 8.1 21.03 9.82 —3.00%*
CFQ (0-11) (n = 92) 6.52 3.51 777 2.83 6.13 3.62 —-1.95
ISI (0-28) (n = 92) 15.95 6.92 21.32 5.28 14.26 6.52 —4.62%*

*0 < 0.05, *p < 0.01, and **p < 0.001.

patient populations, the use of different measurements methods
or different diagnostic criteria, or a combination of these. This
study does, in line with two other Scandinavian studies (Andersen
et al.,, 2012; Akerblom et al., 2017), present a high prevalence
rate of severe PTSS in patients with chronic pain. Despite a
slightly lower rate, the data clearly demonstrates the extent to
which chronic pain and PTSS co-occur, and the importance of
PTSS as a significant issue among patients in outpatient pain
clinics is highlighted.

The second objective of this study was to examine whether
screening positive for PTSD is associated with adverse outcomes,
such as pain severity, disability and distress. The results showed
a significantly higher symptom burden among chronic pain
patients with high levels of PTSS compared to chronic pain

patients with low levels of PTSS. PTSS were associated with
more severe pain and higher levels of disability, psychological
distress, pain catastrophizing, and perceived injustice, as well
as higher levels of fatigue and sleep difficulties. In addition,
screening positive for PTSD was associated with lower levels
of self-efficacy.

Patients with chronic pain and comorbid high levels of
PTSS reported more severe pain, which is in line with previous
studies (Sherman et al., 2000). The effect size is, however, small
to medium for both pain intensity and pain bothersomeness.
Whether this difference in pain intensity is clinically significant
could be argued, as there is a large variability in minimum
clinically important differences (MCID) in chronic pain (Frahm
Olsen et al., 2018). Also, measures of MCID for chronic pain are
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TABLE 3 | Chi-squared- and t-tests showing the differences between chronic pain patients screening positive and negative for PTSS at a level qualifying for a PTSD

diagnosis in the second wave of data collection.

Total Screening positive for PTSD Screening negative for PTSD
n % n % n % t/y2

Gender: 475

Male 177 37.3 35 36.8 142 37.4

Female 298 62.7 60 63.2 238 62.6 0.01
Age: 488

18-50 291 59.6 68 70.1 223 57.0

>51 197 40.4 29 29.9 168 43.0 5.62*
Diagnostic group: 488

Primary pain 223 45.7 51 52.6 172 44.0

Secondary pain 265 54.3 46 47.4 219 56.0 2.31
Living situation: 466

Alone 135 29.0 26 28.3 109 29.1

With others 331 71.0 66 7.7 265 70.9 0.03
Marital status: 472

Unmarried 284 60.2 68 71.6 216 57.3

Married 188 39.8 27 28.4 161 42.7 6.46*
Children: 473

Have children 302 63.8 53 55.8 249 65.9

No children 171 36.2 42 44.2 129 34.1 3.34
Work or life situation: 459

Working/student/military service 176 38.3 26 28.6 150 40.8

Not working 283 61.7 65 71.4 218 59.2 4.59*

M sDb M SD M sD t/y2

Age (18-92) (n = 488) 48.14 15.60 42.63 13.41 48.68 16.0 3.45%*
NRS pain intensity (0-10) (1 = 461) 7.15 1.72 7.47 1.58 7.07 1.74 —1.92
NRS pain distress (0-10) (n = 463) 7.76 1.69 8.09 1.64 7.68 1.71 —2.04*
Pain duration in years (0-99) (n = 465) 7.08 7.60 8.07 7.92 6.85 7.52 —1.36
Self-perceived health (1-4) (0 = 465) 3.15 0.74 3.49 0.57 3.07 0.75 —4.84%**
The modified ODI (0-100) (n = 488) 42.63 17.89 49.66 18.41 40.88 17.34 —4 41
HSCL-25 (1-4) (n = 464) 2.16 0.59 2.76 0.53 2.02 0.52 —12.01%**
PCS (0-52) (n = 463) 24.20 12.56 34.06 11.39 21.95 1.71 —8.70%*
GSE (10-40) (n = 461) 28.62 5.54 25.93 4.89 29.24 5.50 5.16%
IEQ (0-48) (n = 461) 24.26 11.42 32.46 9.90 22.35 10.90 —7.92%**
CFQ (0-11) (n = 463) 7.10 3.01 8.57 2.30 6.76 3.15 —B.14%**
ISI (0-28) (n = 646) 156.32 6.82 18.79 6.72 14.52 6.60 —5.43***

0 < 0.05, **p < 0.01, ***p <0.001.

context-dependent and sensitive to clinical and methodological
characteristics (Beaton et al., 2002).

The presence of severe PTSS did also affect how the
participants perceived their overall health, and the strength of the
association between PTSS and perception of health was found
to be medium to large. As a larger portion of participants who
screened positive for PTSD reported their health to be “not good”
or “poor” compared to those who screened negative for PTSD,
it may suggest that PTSS add to the total symptom burden for
patients with chronic pain conditions. Although there may be
some symptom overlap between the two conditions, the majority
of PTSS will represent more symptoms, which in turn may add
to the perception of impairment. It should be noted that the scale

used to assess self-perceived health has some limitations. A Likert
scale will have low discriminating power, and it will not be able to
provide any detailed insights.

Screening positive for PTSD was associated with higher levels
of pain-related disability, and the association was of medium
to large strength. This is consistent with previous research
suggesting that PTSD is disabling by definition, through the
avoidance of stimuli associated with the traumatic event (Geisser
etal., 1996). Further, elevated levels of affective distress associated
with severe PTSS may constitute an indirect relationship between
PTSD and heightened disability levels. Pain may act as a reminder
of the traumatic event, eliciting an arousal response as well as
other symptoms of PTSD (Sharp and Harvey, 2001). This arousal
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TABLE 4 | Univariate and multivariate associations (odds ratios) between screening positive for PTSD and adverse outcomes.

Univariate associations

Multivariate model?

OR (95% CI) p-value OR (95% CI) p-value
NRS Pain intensity (0-10) 1.20 (1.06—1.37) <0.01 1.26 (1.09—-1.46) <0.01
NRS Pain bothersomeness (0-10) 1.22 (1.06—1.40) <0.01 1.18(1.02—-1.37) <0.05
Self-Perceived Health (1-4) 2.33(1.66—-3.27) <0.001 2.35(1.63-3.41) <0.001
The Modified ODI (0-100) 1.03 (1.02—-1.04) <0.001 1.04 (1.02—1.05) <0.001
HSCL-25 (1-4) 9.72 (6.09—15.51) <0.001 8.92 (5.43—14.64) <0.001
PCS (0-52) 1.09 (1.07—1.11) <0.001 1.10(1.07-1.12) <0.001
GSE (10-40) 0.92 (0.89—0.95) <0.001 0.92 (0.86—0.96) <0.001
IEQ (0-48) 1.09 (1.06—1.11) <0.001 1.08 (1.06—1.11) <0.001
CFQ (0-11) 1.24 (1.14-1.35) <0.001 1.24 (1.13-1.36) <0.001
ISI (0-28) 1.13(1.09-1.17) <0.001 1.14(1.09-1.19) <0.001

4Adjusted for age, marital status and work or life situation.

may then trigger avoidance of activities that cause pain, and of
trauma memories accompanied by the arousal. When sensations
associated with the trauma are avoided, levels of distress and
disability may be exacerbated. Also, disability may, like chronic
pain, act as a reminder of the trauma and contribute to the
negative development. This mutual maintenance is described
in one of the most influential models of the relationship
between chronic pain and PTSD; the Mutual Maintenance
Model (Sharp and Harvey, 2001). The model states that chronic
pain and PTSD are maintained by seven specific factors:
(1) Attentional and reasoning biases, (2) anxiety sensitivity,
(3) reminders of the trauma, (4) avoidance, (5) depression
and reduced activity levels, (6) anxiety and pain perception,
and (7) cognitive demand from symptoms limiting use of
adaptive strategies.

Avoidance behavior is found to decrease pain-related self-
efficacy (Waddell et al., 1993). Self-efficacy is belief in one’s own
abilities to perform a task or achieve a goal (Bandura, 1977), and
it is largely determined by earlier experiences. Self-efficacy may
strongly influence pain tolerance (Keefe et al., 1997) and overall
functioning (Woby et al., 2005), perhaps through motivation for
treatment and health-promoting behavior (Gatchel et al., 2007).
Compared to fear-avoidance behavior, self-efficacy accounts for
a much larger portion of the variance in disability scores in
patients with chronic pain conditions (Ayre and Tyson, 2001).
A significant association between high levels of PTSS and level
of perceived self-efficacy was found in the current study, and
it had medium strength. This might suggest that patients who
struggle with both chronic pain and PTSS are so affected and
possibly overwhelmed by the extra burden PTSS constitute in
their daily life, that their belief in own abilities to overcome the
challenges are weakened.

Patients with severe PTSS reported a significantly higher
level of affective distress compared to patients with chronic
pain alone. Psychological distress is experienced by a large
portion of patients with chronic pain conditions in general, but
the prevalence of such symptoms is even higher when severe
PTSS are present. The effect size was found to be very large,
suggesting that this association should be addressed in clinical

settings. Anxiety is one of the factors proposed to be mutually
maintaining for comorbid chronic pain conditions and PTSD
(Sharp and Harvey, 2001), and the subjective experience of pain
is found to be aggravated by high levels of anxiety (Difede
etal., 1997). As anxiety is central in PTSD (American Psychiatric
Association, 2013), this may suggest that PTSD increases pain
intensity and pain bothersomeness by the associated anxiety.
More pain may then increase passivity, which in turn may
cause higher disability and higher levels of affective distress
(Waddell et al., 1993).

Depression is one of the suggested mutually maintaining
factors that has gained most attention. In patients with chronic
pain conditions, depression has been linked to more severe
pain, increased pain behavior and higher interference in daily
living (Haythornthwaite et al., 1991), as well as poorer treatment
outcomes (Blanchard et al., 1982). A high comorbidity rate
has been found between depression and both chronic pain
and PTSD (Roth et al., 2008). The association between PTSS
and psychological distress found in this study may, however,
to some degree be due to similarities between the diagnostic
criteria for PTSD and Major Depressive Disorder (American
Psychiatric Association, 2013), or depressive symptoms may
be developed as a consequence of struggling with PTSS. Also,
aspects of depression (for example, lethargy and fatigue) and the
following reduction in activity may maintain both conditions
(Sharp and Harvey, 2001).

More recently it has been suggested that the relationship
between chronic pain and comorbid PTSD and depression may
be modulated by the individual’s perception of injustice (Scott
and Sullivan, 2012). Compared to patients with chronic pain
alone, patients with both chronic pain and severe PTSS reported
a significantly higher level of perceived injustice in this study,
and the results indicate a strong association between the two.
This is one of very few studies to investigate the prevalence
of significant clinical levels of perceived injustice in patients
consecutively accepted to pain assessment at a hospital outpatient
pain clinic. However, studies of other pain populations have
suggested that high levels of perceived injustice are associated
with a lower probability of return to work after injury (Sullivan
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etal., 2008) and poorer pain-related outcomes (Scott et al., 2014).
As experiences of injustice have been associated with both pain
catastrophizing and self-reported disability, these factors may
share mechanisms that affect the persistence of PTSS (Sullivan
et al,, 2009). Further, perceived injustice may not decrease
after standard multidisciplinary treatment programs, suggesting
a need for treatments targeting this experience specifically
(Sullivan et al., 2009).

A strong association between high levels of PTSS and pain
catastrophizing was also found in the current study, as patients
with chronic pain and PTSS reported significantly higher levels
of pain catastrophizing than patients with chronic pain alone.
This finding is in line with previous studies (Sullivan et al.,
2009), and also with the Mutual Maintenance Model (Sharp
and Harvey, 2001) that proposes that anxiety sensitivity acts as
a mutually maintaining factor of comorbid chronic pain and
PTSD. Anxiety sensitivity is seen as a vulnerability factor for
misinterpreting physical symptoms associated with pain and
PTSD as overly threatening (catastrophizing), and it is thought
to demand a high degree of cognitive capacity (Crombez et al.,
1998). PTSS (for example, intrusive memories) may, in line
with pain catastrophizing demand much cognitive capacity. As
cognitive strategies requiring attentional control may reduce
pain perception, the cognitive capacity left to use adaptive
coping strategies may be very limited. As a result of this,
the pain may be experienced as more severe (Bryant et al,
1999). Pain catastrophizing is found to influence the degree
to which patients with chronic pain adjust to their pain and
it is associated with negative outcomes for this patient group
(Vlaeyen and Linton, 2000).

Patients screening positive for PTSD further reported a higher
level of fatigue compared to patients screening negative for PTSD,
and the effect size was medium. Patients with chronic pain
conditions frequently report symptoms of fatigue (Salvetti Mde
et al,, 2013), and fatigue is found to be independently associated
with depression and self-efficacy in this patient group (Salvetti
Mde et al., 2013). However, when severe PTSS are present, the
level of fatigue increases significantly. One explanation for this
may be that PTSS cause, or exacerbate, fatigue by adding an extra
burden to the patients’ symptom load. Hence, it may be more
difficult to perform health-promoting activities and adhere to
treatments. Another explanation may be that both chronic pain
conditions and fatigue may develop after encountering a stressful
event (Kang et al., 2003). Also, biological predispositions have
been suggested as a risk factor for developing both disorders after
exposure to trauma (van Zuiden et al., 2012).

Sleep difficulties were also seen more often among patients
with high levels of PTSS compared to patients with low levels
of such symptoms. The association between sleep problems
and severe PTSS were strong, suggesting it should not be
overlooked in clinical settings. Difficulties with falling or staying
asleep are known to be frequently reported by patients with
chronic pain, and it is often considered to be one of the most
distressing challenges in the patients’ life (Tang, 2008). Patients
with chronic pain and sleep disturbances report more severe
pain and psychological symptoms, such as anxiety and depression
(Tang, 2008). PTSD is also known to cause sleep disturbances,

as a large majority (70-91%) of patients with PTSD report some
kind of sleeping difficulties (Maher et al., 2006). These difficulties
affect both the development and severity of PTSS, as well as the
overall functioning and quality of life (Maher et al., 2006). Sleep
disturbances may then have a negative effect on both chronic pain
and PTSD, and sleep difficulties caused by one of the disorders
may aggravate the other condition. The relationship between
chronic pain, PTSD and sleep difficulties may be tri-directional,
and not fully understood.

The third objective of this study was to examine whether
PTSS prevalence differ between patients with a primary versus
a secondary pain condition. The results showed that there were
no statistically significant differences between patients screening
positive for PTSD and patients screening negative for PTSD when
it comes to group of pain conditions (primary versus secondary)
nor to the categories of secondary pain conditions (chronic
cancer-related pain, chronic postsurgical or posttraumatic pain,
chronic secondary musculoskeletal pain, chronic secondary
visceral pain, chronic neuropathic pain, and chronic secondary
headache or orofacial pain). Hence, the data suggest that the
etiology of PTSS and pain diagnosis are unrelated, at least at
group level. The course and outcome of the two conditions might
still be affected by the presence of the other [as outlined in the
Mutual Maintenance Model (Sharp and Harvey, 2001)], but it
appears that the prevalence of PTSD is no higher in patients with
chronic postsurgical or posttraumatic pain compared to patients
with other categories of secondary chronic pain.

These findings might be surprising, as earlier studies have
reported that pain diagnoses and characteristics are indeed
related to symptoms of PTSD (de Leeuw et al, 2005). The
lack of differences in our study may be due to the broad
pain classification we applied, which might not have been
sensitive enough to identify potential differences in specific pain
diagnoses. The lack of differences found may also be due to
the very limited number of participants in some of the pain
categories. The number of patients with chronic postsurgical or
posttraumatic pain is low in this study, and it is also not possible
to distinguish between patients suffering from postsurgical
versus posttraumatic pain. As the literature suggests a higher
comorbidity between pain and PTSD when both conditions are
caused by a shared traumatic event (Koren et al., 2005), this is an
important point to consider. Further, the complexity of chronic
pain may also explain these findings. As the study population
is a very heterogenous group, many patients have suffered from
chronic pain for several years, and many patients have more
than one diagnosis, the differences in PTSS prevalence may
not become evident.

The study has some limitations. In line with similar studies
(for example, Andersen et al., 2012; Akerblom et al., 2017), we
report on PTSS assessed by self-report questionnaires. A PTSD
diagnosis can never be set based on such questionnaires alone,
and thereby the results will only be able to provide insight
into the patient’s experience of the presence or absence of each
symptom listed on IES-R or PCL-5. Hence, the authors were
not able to ensure that the individuals that screened positive for
PTSD fulfilled the diagnostic criteria for a PTSD diagnosis. There
are also differences in the diagnostic criteria for PTSD between
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the fourth and fifth version of DSM (Pai et al., 2017). In this
study, we used screening questionnaires for PTSD based on both
versions, which could raise questions about the accuracy of the
PTSD prevalence rate found. Studies do, however, suggest that
IES-R and PCL-5 have a strong positive correlation (Ashbaugh
et al, 2016). A further limitation is that a large portion of
the participants (35.3%) reported being exposed to a traumatic
event listed as “Other” on LEC or SLESQ, and “Other” was
regarded as fulfillment of the A Criterion in DSM-IV (American
Psychiatric Association, 1994) and DSM-5 (American Psychiatric
Association, 2013). As a result, the authors cannot exclude the
possibility that the event(s) the participants had in mind did not
qualify as the A Criterion. Also, when completing IES-R and
PCL-5, the patients were instructed to have the event causing
most distress in the last weeks in mind. The patients’ PTSS may,
however, not have been caused by one single event. Moreover,
the study design is cross-sectional, which does not allow for
conclusions regarding causality. While causal direction does not
affect the patients’ experience of the symptoms, it is of great
interest to clinicians and researchers.

As the main objective of this study was to examine the
prevalence of PTSS in a chronic pain population, the challenges
of using cut-off scores for categorizing patients into the
“with PTSD” and the “without PTSD” group should also be
emphasized. While the cut-oft scores used in this study have been
well-validated for use in other populations, it is still uncertain
which cut-off score should be applied when screening for PTSS
in pain populations. To our knowledge, only one previous study
has investigated the optimal cut-off score on PCL when used
in this patient group, and they found it to be 44 (Dunn et al,,
2011). The cut-off score of 33 was found to have a specificity of
.60 in the mentioned study, which is lower than the specificity
found in studies validating cut-off scores from 31 to 33 in other
populations (Blevins et al., 2015; Bovin et al., 2016). Also, studies
suggest that the prevalence of PTSD may be overestimated in pain
populations unless overlapping symptoms between chronic pain
and PTSD are considered (Fishbain et al., 2017). As we chose to
proceed with a cut-off score of 33 there may be an increased risk
of false positives in the study, and hence the reported prevalence
rate of patients screening positive for PTSD may be too high.

Questions have been raised regarding the strength of
standardized screening instruments when used to assess
potentially traumatic life events and PTSS among patients with
chronic pain conditions. An interesting direction for further
research would be to explore the appropriateness of such
questionnaires when used in this patient population, for example
by asking patients to complete both screening questionnaires
and then clinical interviews, to confirm or discard the results
from the screening test. Only by doing this will it become
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