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Abstract

Objectives: The symptoms of Posttraumatic Stress Disorder (PTSD) and chronic pain are
thought to interact to increase the severity and impact of both conditions, but the mechanisms
by which they interact remain unclear. This study examines the relationship between PTSD
and chronic pain and whether indices of psychological flexibility mediate the relationship
between these two conditions.

Methods: Standardized self-report measures of PTSD, pain severity, pain interference,
depression, and psychological flexibility (pain-related acceptance, committed action,
cognitive fusion, and values-based action) were obtained from 315 people seeking treatment
for chronic pain who also reported at least one traumatic experience.

Results: People seeking treatment for chronic pain reporting symptoms consistent with a
current diagnosis of PTSD had significantly higher levels of pain severity, pain interference,
depression, and cognitive fusion and lower levels of pain-related acceptance and committed
action than those reporting symptoms below diagnostic threshold for PTSD. Pain-related
acceptance, committed action, cognitive fusion and depression mediated the relationship
between PTSD and pain severity/interference, with pain-related acceptance being the
strongest mediator from the psychological flexibility model.

Discussion: Processes from the psychological flexibility model were identified as mediators
of the relationship between PTSD and chronic pain in people seeking treatment for chronic
pain. The psychological flexibility model may be useful as an overarching model to help
understand the relationship between PTSD and chronic pain. It is possible that targeting pain-
related acceptance, committed action, and cognitive fusion (among other processes) in the
treatment of chronic pain may produce corresponding improvements in comorbid symptoms
of PTSD when these are present and may reduce impacts of PTSD on outcomes of chronic
pain. Conversely, targeting of these processes in the treatment of PTSD may produce similar
improvements for symptoms of chronic pain. Further research to evaluate these possibilities is
needed.

Key words: Chronic pain, posttraumatic stress disorder, psychological flexibility, mediation.
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Introduction
Individuals with chronic pain are known to be at increased risk of psychiatric disorders,

particularly those involving low mood and anxiety [1-3] and Posttraumatic Stress Disorder
(PTSD) [4, 5]. Evidence shows that chronic pain sufferers with comorbid anxiety, depression,
and PTSD present with greater levels of pain-related impairment, respond less well to pain
focused treatment, and incur greater health costs [5-11]. However the mechanisms by which
psychiatric disorders and chronic pain conditions interact and exert their impacts on

functioning remain unclear.

Different models have been offered that identify factors that may predispose a person to
develop both PTSD and chronic pain (e.g., anxiety sensitivity) or exacerbate and mutually
maintain symptoms of PTSD and chronic pain (e.g., avoidant coping style) [12,13]. To fully
assess how PTSD and chronic pain symptoms interact longitudinal studies are needed, but
only a handful of such studies have been carried out to date. Jenewein, Wittman et al. (2009)
administered measures of PTSD and pain intensity to 323 injured accident victims five days
after hospital admission and again at 6- and 12-months later and tested the influence of pain
on PTSD and vice versa. The model which best fit the data found that in the first six months
after the trauma, pain intensity and PTSD symptoms were mutually maintaining, but in the
second six months PTSD symptoms impacted significantly on pain intensity but not the
reverse [14]. More recently, Andersen, Karstoft et al. (2016) assessed 198 individuals for pain
intensity and psychological distress within 3 weeks after whiplash injury and again 3- and 6-
months later. Pain catastrophizing and fear avoidance beliefs were found to mediate the effect
of PTSD symptoms on pain [15].

When trying to understand the mechanisms by which PTSD and chronic pain help to maintain
each other findings from cross-sectional studies can be informative, even though the temporal

precedence of trauma/PTSD versus chronic pain is often unclear and firm conclusions about
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the direction of causation cannot be drawn [16, 17]. There is a growing body of evidence from
such studies where elevated levels of depression, anxiety, maladaptive coping, alcohol use,
and negative trauma-related cognitions have been identified as mediators of the relationship
between PTSD and chronic pain [18-21]. Still, clear theoretically-based, psychological
dimensions that might underline these variables remain to be identified [14]. The application
of a more integrative psychological model to the relationship between these two conditions

might further elucidate mediating variables and could in turn lead to improved treatments.

Acceptance Commitment Therapy (ACT) is a form of psychological treatment with clear
research support for the treatment of chronic pain [22]. ACT has a general aim (across all
problem areas or disorders) to increase psychological flexibility, or the ability to contact the
present moment more fully as a conscious human being and to change or persist in behavior
when doing so serves successful healthy functioning [23]. Psychological flexibility is a term
used to capture a combination of avoidance reducing, attention-focusing, goal-directed, and
engagement-oriented behavior capacities or processes. A total of six interactive processes are
specified in the model: (1) acceptance: the active embrace of unwanted private events
(physical sensations, thoughts, images, emotions) and an alternative to experiential avoidance;
(2) cognitive defusion: the ability to distance oneself from thoughts and not be dominated by
the literal meaning of them; (3) contact with the present moment: ongoing nonjudgmental
contact with events as they occur; (4) self as context: the ability to separate processes of
experiencing events, especially thoughts and feelings, from the content of these events; (5)
values: desired qualities of purposive action; and (6) committed action: the development of
larger and larger patterns of persistent effective action linked to chosen values (rather than the

avoidance/suppression of negative emotional states) [23].

There is a growing body of evidence that core processes from the psychological flexibility

model are correlated with the severity of pain and pain-related impairments and that changes
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in these processes mediate outcome in pain-focused treatments (ACT or otherwise) [24-27].
Likewise, there is evidence that processes from (or similar to) those described in the
psychological flexibility model are correlated with the severity of PTSD and may influence
treatment outcome [28-31]. There is also a study showing that a treatment targeting
acceptance, cognitive defusion, committed action, and values in people with chronic pain
arising from whiplash injuries resulted in improvements in pain-related disability and PTSD
[32]. Other studies have examined pain-related acceptance as a protective psychological
variable in trauma-exposed people with chronic pain [6, 33, 34]. However, no studies that we
are aware of have investigated whether processes from the psychological flexibility model

mediate the relationship between PTSD and chronic pain.

Given the available evidence, it seems plausible that processes from the psychological
flexibility model may help us integrate current knowledge and better understand how PTSD
and chronic pain interact to increase the severity of both conditions [35]. For example,
individuals with PTSD experience detailed and highly upsetting recollections of the trauma,
which elicit efforts to suppress or distract themselves from the physical sensations,
thoughts/images, and emotions that accompany the recollections. Unfortunately, these efforts
typically have the unintended effect of increasing the frequency of traumatic recollections and
related experiences, which in turn coordinate further vigilance and avoidance. What was
initially an understandable effort to avoid or suppress highly intrusive recollections of a
traumatic event may lead to a wider pattern of experiential avoidance (i.e., efforts to avoid or
suppress all unpleasant physical sensations, images/thoughts, and emotions), cognitive fusion
(i.e., an increased focus on and adherence to the content of one’s thoughts and emotions rather
than what is experienced through all five senses), and a diminished engagement in a broad
range of available activities that are consistent with the individual’s core values (e.g., work,

study, engagement with family, and friends) in favor of activities that have as their primary
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aim the avoidance of negative emotional experiences. In this way, the traumatic event could
be seen as creating a context of generalized avoidance, hyper focus on threat, and
disengagement from healthy functioning, which in the psychological flexibility model would
be described as cognitive fusion, experiential avoidance, and reduced values-based and
committed action. We argue that these features that constitute psychological inflexibility and
which may arise from either PTSD or chronic pain undermine the individual’s capacity to
successfully confront chronic pain or traumatic reminders, and hence increase the impact of

both.

The aim of the present study is to examine the relationship between PTSD and chronic pain
and in particular whether various indices of psychological flexibility mediate the relationship
between these two conditions. First, we compare traumatically-exposed adults with and
without PTSD on measures of psychological flexibility, pain severity, pain interference, and
depression in a sample seeking treatment for chronic pain. In line with earlier research [6, 18],
we expect those with PTSD to show greater pain severity, pain interference, and depression as
well as lower psychological flexibility, as indexed by higher cognitive fusion and lower pain-
related acceptance, values-based action, and committed action, than those without. Second,
we examine whether psychological flexibility, as indexed by pain-related acceptance, values-
based action, committed action, and cognitive fusion, mediates the relationship between
PTSD and chronic pain, as indexed by pain severity and pain interference, at the time of
referral for assessment of chronic pain. As mentioned above, mediation is best tested in
longitudinal studies. However, and as reviewed above, cross-sectional studies can help
identify mechanisms that explain the relationship between PTSD and chronic pain, which can
then be examined in longitudinal studies. Again in line with earlier cross-sectional and
treatment studies connecting psychological flexibility to PTSD and/or chronic pain [6, 24-27,

29, 31, 33, 34, 36], we anticipate that psychological flexibility will demonstrate significant
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and unique mediating effects on this relationship at the time of referral, after controlling for
depression, which has been found to mediate the relationship between PTSD and chronic pain

in previous cross-sectional studies [18, 19, 21].

Material and methods

Participants and Procedure
Participants were 315 adults with chronic pain and traumatic exposure referred for assessment

at the Pain Rehabilitation Unit at Skane University Hospital between October 2013 and
January 2015. This sample has been described in a previous study and included 71.8 % of
consecutive referrals, those who reported experiencing at least one previous traumag(s) [5].
The unit is a government supported, regional specialist center providing services for chronic
pain and related disability. Just prior to their first assessment at the unit, potential participants
were sent a letter informing them about the study that included the measures used here, and
asked them to sign a consent form and return this with the completed measures to the clinic
before their first assessment. The study was approved by the Regional Ethical Review Board
in Lund, Sweden (2013/381).

Measures

Multidimensional Pain Inventory (MP1): The MPI (version 2) consists of 61 items divided
into three parts and each item is rated on a 7-point scale (0 =never; 6 = very often) [37]. Only
Part 1, which asks about the perception of pain and pain-related consequences, was included
in this study. The subscales pain interference, 11 items, and pain severity, 3 items, were used
and the mean score was calculated for each scale. The MPI has satisfactory psychometric

properties (a =.72-.90) [38] and a Swedish version was used [39].

The Posttraumatic Diagnostic Scale (PDS): The PDS is a self-report measure of PTSD

symptoms related to a single identified traumatic event [40]. The PDS is comprised of 49
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items broken down into four parts. Part 1 is a trauma checklist. In Part 2 respondents describe
their most upsetting traumatic event. They are asked to describe when it happened, if anyone
was injured, perceived life threat, and whether the event resulted in helplessness or terror. Part
3 measures the severity of the 17 symptoms listed under DSM-IV for PTSD and Part 4
measures interference from these symptoms. A total severity score (ranging from 0 to 51)
based on the symptom reports in Part 3 is calculated (1-10 = mild; 11-20 = moderate; 21-35 =
moderate to severe; >36 = severe). The original scale (a = .92) and the Swedish version (a =

.92) used in this study possess satisfactory internal consistency and validity [5, 40]

PTSD Diagnostic Status: To assess the role of PTSD diagnostic status, as opposed to PTSD
symptom severity, a group-level variable was created based on the participants’ responses
from the PDS. Those who self-reported a trauma, the requisite number and type of symptoms,
and impairment consistent with the DSM-IV PTSD criteria were categorized as having a
current diagnosis of PTSD. Those who reported a trauma but either too few symptoms or
insufficient impairment were categorized as not having PTSD. To be categorized as having a
current diagnosis of PTSD the individual had to meet the following criteria: (A) having
experienced, witnessed or been confronted with an event that involved actual or threatened
death or serious injury or a threat to the physical integrity of self or others and responded with
intense fear, helplessness, or-horror; (B) one or more symptoms of re-experiencing; (C) three
or more symptoms of avoidance and numbing; (D) two or more symptoms of hyperarousal;
(E) symptom duration of more than a month; (F) clinically significant distress or impairment

in two or more areas of functioning.

Committed Action Questionnaire (CAQ-18): The CAQ measures goal-directed, flexible
persistence and is comprised of 18 items, each rated on a 7-point scale (0 = never true, 6 =
always true) [41]. The CAQ has two components consisting of positively and negatively

phrased items respectively. Ratings for all items are summed (negatively phrased item ratings
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are first reversed) to arrive at a total score (range = 0-108), where higher scores represent
greater levels of committed action. The original English version (a =.91) and the Swedish
version (a =.89) used in this study have satisfactory internal consistency and validity [41,

42].

Chronic Pain Acceptance Questionnaire (CPAQ): The CPAQ measures pain-related
acceptance and consists of 20-items, each rated on a 7-point scale (0 = never true; 6 = always
true) [43]. It includes activity engagement and pain willingness with higher scores reflecting
greater acceptance of pain. The English original of the CPAQ (a =.74), and the Swedish

version (a =.91) used have good internal reliability and validity [43-45].

Chronic Pain Values Inventory (CPVI): The CPVI is a 12-item measure designed to assess
engagement in valued activity in chronic pain patients [46]. The CPVI first asks the
respondent to rate the importance of activities in six different domains: family, intimate/close
interpersonal relations, friends, work, health, and personal growth/learning, on a 6-point scale
(0 = not at all important; 5 = extremely important). They are then asked to rate the degree of
success in behaving in line with their values in these six domains on a 6-point scale (0 = not
at all successful; 5 = extremely successful). Two subscale scores can be calculated: a mean
success rating, which is the average of the six success ratings, and a mean discrepancy rating,
which is the mean of the differences between importance and success. The mean success
rating was used in this study to measure values-based action [47]. Higher scores indicate
greater success. Like the English original (o = .82 for both subscales), the Swedish version (o

= .84 for both subscales) used has satisfactory psychometric properties [46, 47].

The Psychological Inflexibility in Pain Scale (PIPS): The PIPS is a 12-item self-report
measure designed to assess psychological inflexibility through avoidance of pain (8 items)

and fusion with pain thoughts (4 items) [48]. Each item is rated on a 7-point scale (1=never
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true; 7= always true), where higher scores indicate greater levels of psychological
inflexibility. Only the subscale focusing on cognitive fusion was used in this study. The
original Swedish version used in this study has demonstrated satisfactory reliability (a = .89

(avoidance), .66 (fusion) and .87 (total scale)) and validity [48].

Hospital Anxiety and Depression Scale (HADS): The HADS is comprised of 14-items that
assess symptoms of anxiety and depression amongst patients in a medical setting. Only the
depression subscale was used in this study and it contains seven items rated on a 4-point scale
(0 to 3), with higher scores indicating greater severity. Consistent with the original [49], the
Swedish version used in this study has demonstrated satisfactory validity and internal
reliability for the total (a = .90), anxiety (a = .84), and depression scales (a = .82) [50].

Data Analyses

Participants with and without PTSD were compared on demographic variables, pain
interference, pain severity, and the potential mediators (pain-related acceptance, committed
action, values-based action, cognitive fusion, and depression) using independent sample t-
tests. Effect sizes (Cohen’s d) were calculated for pain severity and interference and the
potential mediators with adjustments made for differing sample sizes. Effect sizes were
interpreted as small (d = .2), medium (d = .5), and large (d = .8) [51]. Alpha levels were not
adjusted for the number of analyses as it was deemed most important to avoid making Type 11
errors given that the limited research within the area and the relatively exploratory nature of

this study [52].

Mediational analyses were performed to assess the effect of psychological flexibility and
depression on the relationship between PTSD, as measured by diagnostic status, the severity
of the individual PTSD symptom clusters, and overall PTSD symptom severity from the PDS,
and chronic pain, as measured by pain severity and pain interference from the MPI. Four

symptom clusters from the emotional numbing model, roughly corresponding to the four
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symptom clusters in the DSM-5 PTSD criteria, were used [53-55], i.e. re-experiencing,
avoidance, emotional numbing (similar to the negative cognitions and mood factor from the
DSM-5), and hyperarousal (similar to the alterations in arousal and reactivity factor from the
DSM-5). Psychological flexibility was indexed by total scores on the measures of pain-related
acceptance (CPAQ), committed action (CAQ), cognitive fusion (PIPS), and values-based

action (CPVI) and depression was measured with the HADS.

Mediation models should be chosen through assumptions that are either invoked based on
theory or fulfilled by design features [56]. In accordance with this, our mediation models were
based on earlier longitudinal research, which has highlighted the long term impact of PTSD
symptoms on pain intensity [14] and has identified mechanisms that mediate the effect of
PTSD symptoms on pain intensity [15], and cross-sectional research, which has investigated
mediators of the relationship between PTSD and chronic pain [18-21]. The mediation models
were also strengthened by the current data, which showed that the trauma producing the
current PTSD symptoms happened on average 3-5 years prior to the time that the measures of
pain and psychological flexibility were administered. Following recommendations in the
literature for mediational studies [17], we also employed an adequately large sample size,
measures with sound psychometric properties, and evaluated several mediators
simultaneously. As a first step in the mediation analyses, we conducted pairwise correlations
between PTSD (diagnostic status, cluster, and overall symptom severity), the measures of
psychological flexibility, depression, and chronic pain. Pearson correlation coefficients were
calculated, with a point-biserial correlation being used for the dichotomous variable PTSD

diagnostic status.

The significance of the indirect effect was estimated using the product of coefficients [57].
This method directly assesses the significance of the indirect or mediating effect. Mediational

analyses were tested using the bootstrapping method with bias-corrected confidence estimates
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[58]. This method was developed to handle non-parametric data and relatively small sample
sizes. The algorithm and syntax for SPSS is available online [59]. To test for individual
mediating effects the mediators were first tested separately and then all significant individual
mediators were tested simultaneously. Each analysis was based on 5000 bootstrapped
samples. The effect size index Py, which is the ratio of the indirect effect to the total effect,
was used to evaluate the magnitude of the indirect effects in the multivariate analysis [60]. All
analyses were carried out using SPSS (Version 22) and 2-tailed tests of significance were

used for the statistical analyses.

Results

Attrition analyses
Recommended statistical procedures were followed when dealing with missing data [61, 62].

The total percentage of missing values was low (5.1%), whilst 41.3 % of the cases had
missing values on at least one item. Little’s MCAR test was non-significant (Chi-square =
394.0, df = 396, p = .519), indicating that the data were missing at random and it was deemed
appropriate to impute any missing values using the Expectation-Maximization method (EM)
[63]. All items were approximately normally distributed based on visual inspection of
histograms, normal Q-Q, and box plots. Outliers (n = 3) were identified with the outlier
labelling rule using 2.2 as a multiplier and the affected values were winsorized and included
in all subsequent analyses [64, 65].

Group comparisons

Table 1 presents descriptive information and statistical comparisons for the demographic
variables for the full sample and the subsamples of participants with and without comorbid
PTSD. Fibromyalgia (29.2%), cervicocranial syndrome (11.6%), cervicobrachial syndrome
(9.6%), lumbago (8.8%), and myalgia (5.6%) were the most frequently reported primary pain

diagnoses. The sociodemographic and clinical characteristics of this sample were comparable
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to the clinic’s referrals as a whole and to people seeking treatment for chronic pain at other

regional specialist pain units in Sweden [66].

Descriptive information and statistical comparisons for the dependent variables and the
proposed mediators for the full sample and the subsamples of participants with and without
comorbid PTSD are displayed in Table 2. In line with expectations, those with PTSD had
significantly higher levels of pain severity, pain interference, depression, and cognitive fusion
and lower levels of pain-related acceptance and committed action (all p’s <.05). No
significant difference was found between the groups on values-based action.

Mediation analyses

Mediational analyses were performed to measure the mediating effect of psychological
flexibility and depression on chronic pain, using diagnostic status (PTSD and no-PTSD),
PTSD symptom severity, and the PTSD symptom clusters as the independent variables. Table
3 presents pairwise correlations between the independent variables (PTSD), the proposed
mediators (pain acceptance, committed action, cognitive fusion, values-based action, and
depression), and the dependent variables (pain severity and interference) for the full sample.
Overall, significant correlations were observed between all variables except for the
correlations between the PTSD variables and values-based action as well as the avoidance

PTSD cluster and pain severity.

Table 4 presents the results of the univariate mediation analyses using PTSD diagnostic status
as the independent variable. The a-path represents the effect of PTSD (yes/no) on the
mediator and the b-path the effect of the mediator on chronic pain controlling for PTSD. The
c-path represents the total effect of PTSD on chronic pain and the c¢”-path represents the direct
effect of PTSD on chronic pain, when controlling for the mediator. The indirect or mediating
effect is the effect of the mediator on the relationship between PTSD and chronic pain. The

cross-product a*b directly assesses the significance of this effect. Confidence intervals are

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



derived from the obtained distribution of a*b scores and the indirect effect is significant at the
level specified in the analysis if lower and upper bounds do not contain zero. The cross-
product a*b corresponds to the difference between the total effect of PTSD on chronic pain
and the direct effect of PTSD on chronic pain when controlling for the mediator (c-c”). The
relationship between PTSD and pain severity was mediated (separately) by pain-related
acceptance, committed action, cognitive fusion, and depression. The same mediators were

significant for the relationship between PTSD and pain interference.

In the next step mediators found to be significant on the univariate level were examined in a
multivariate fashion (see Table 5). The relationship between PTSD and pain severity as well
as the relationship between PTSD and pain interference were mediated by pain-related
acceptance, cognitive fusion, and depression. No mediating effect was seen for committed
action. Overall, pain-related acceptance was identified as the strongest mediator from the
psychological flexibility model. Mediation analyses using PTSD symptom severity and the
PTSD symptom clusters as the independent variables were conducted and comparable levels
of variance were explained with consistent result patterns. However, using diagnostic status as
the independent variable is in line with similar research [18] and such an approach is
preferable over the other available measures since it incorporates not only a wide range of
symptoms from all PTSD clusters but also the impact on overall functioning, and only these

analyses were retained in the manuscript.

Discussion

The aim of the present study was to examine the relationship between PTSD and chronic pain
and in particular whether various indices of psychological flexibility mediate the relationship
between these two conditions. First, the findings from this study add to a large body of

evidence showing that in people with some form of chronic pain, the presence of PTSD
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symptoms is associated with greater adverse impacts on their functioning [6, 15, 18-21, 34].
Participants who reported symptoms consistent with a current diagnosis of PTSD had
significantly higher levels of pain severity, pain interference, and depression than those
reporting symptoms below diagnostic threshold for PTSD in this study. Second, consistent
with a small body of literature looking at psychological flexibility, PTSD, and chronic pain [6,
32-34], participants with PTSD reported lower levels of pain-related acceptance and
committed action as well as higher levels of cognitive fusion compared to those without

PTSD. No significant difference between these two groups was seen on values-based action.

In terms of mediation it was found that pain-related acceptance, committed action, and
cognitive fusion were significant and separate mediators of the relationship between PTSD
diagnostic status and chronic pain, as indexed by pain severity and pain interference.
Depression was also a significant mediator of the relationship, while no mediating effect was
found for values-based action. Overall, the present results suggest that lower levels of
acceptance and committed action as well as higher levels of depression and cognitive fusion
contribute to more pain severity and pain interference in people with PTSD compared to
people without PTSD. When mediators found to be significant on the univariate level were
investigated simultaneously cognitive fusion, pain related acceptance, and depression were
identified as significant mediators of the relationship between PTSD and chronic pain, with

pain-related acceptance being the strongest mediator from the psychological flexibility model.

The results of this study points to experiential avoidance (or low acceptance) as an important
mediator of the relationship between PTSD and chronic pain. These results are consistent with
those of recent studies that have evaluated pain-related acceptance as a protective
psychological variable in trauma-exposed people with chronic pain [6, 33, 34] and shown that
acceptance (the opposite of experiential avoidance) is related to fewer psychological

symptoms and better outcomes after traumatic exposure [67].
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Within a psychological flexibility framework, cognitive fusion is the dysfunctional influence
of cognitive content on functioning, or the reduced capacity to respond to contextual stimuli
that would better guide behavioral responses in the presence of rigidly held beliefs about pain
that people with chronic pain frequently report [68]. The present results suggest that cognitive
fusion is an important mediator of the relationship between PTSD and chronic pain. The
results are in line with previous studies suggesting that cognitive fusion and similar processes,
such as decentering and cognitive inflexibility, are related to functioning in chronic pain and
separately to the severity of PTSD [27, 28, 30, 68], and with models of PTSD which specify
that the way a person processes and interprets an traumatic event plays an important role in
the development and maintenance of symptoms and in response to treatment for PTSD [20,
69, 70]. Furthermore, the results are in accordance with a recent study where catastrophizing
and fear-avoidance beliefs, other types of dysfunctional cognitive processes, have been
identified as mediating factors of the relationship between PTSD and pain intensity [15]. This
is because in contextual terms it is fusion that activates the impact of cognitive content.
Overall, the results from this study are consistent with the mutual maintenance model and the
fear avoidance model, which suggest that both chronic pain and PTSD are characterized by

avoidance and dysfunctional cognitive processes limiting use of adaptive coping [12, 71].

Various models have been applied to explain the relationship between PTSD and chronic pain
[18-21], but up until now no studies that we are aware of have investigated whether processes
from the psychological flexibility model mediate this relationship. The results from this study
suggest that several processes from this model may contribute to the negative interaction
between PTSD and chronic pain. Hence, the present study provides important information
about these relationships, which strengthen the idea that the psychological flexibility model
may help us integrate current knowledge and better understand how PTSD and chronic pain

interact to increase the severity of both conditions. These results are consistent with results

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



from a growing list of studies connecting processes from the theoretically-based and
potentially integrative psychological flexibility model to the relationship between PTSD and
chronic pain [6, 33, 34] and with studies connecting these processes, or other processes
similar to those described in the this model, to the severity of pain and pain-related

impairment, and separately to the severity of PTSD [24-31].

Current psychological treatments for chronic pain produce only small to medium effect sizes.
Identification of mediators could be used to refine treatment interventions and improve
outcomes [72, 73]. The novel findings from this study could be used to guide treatment
interventions for PTSD and chronic pain. Possibly, people with these combined problems
would benefit from treatment interventions targeting acceptance and other processes from the
psychological flexibility model. This suggestion is consistent with results from earlier studies
where pain-related acceptance [24, 74-76] and other processes from the psychological
flexibility model [25-27, 36, 76] appear to play a role in relation to multiple treatment
outcomes in the chronic pain field and particularly in pain populations with relatively high
clinical complexity.

There are several limitations to be noted in this study. First, cross-sectional studies can reveal
possible causal mechanisms especially in studies employing well-founded theories describing
the direction of causation and where the cross-sectional data may hold information about
temporal process [16, 17]. Theory, recent research and our data, where the trauma producing
the current PTSD symptoms was shown to precede the administration of the pain and
psychological flexibility measures by on average 3-5 years, guided the arguments made in this
study about mediation. Nevertheless, because of the cross-sectional nature of the data, the
criterion of temporality where change in the mediator precedes changes in the dependent
variable was not met and thus no firm conclusions about the direction of causation can be

drawn from this study. The observed relationships from this study provide a basis for further
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work aimed at determining the nature of the relation, which may consist of mutual influence,
impact of PTSD on chronic pain or vice versa, and longitudinal data are needed to address this
issue in future studies. Second, PTSD diagnostic status was based on a self-report measure
and not on a semi-structured clinical interview. Third, although there was very little missing
data and these data were missing at random our analyses included participants with missing
data on one or more of the studied variables. Fourth, the sample characteristics may limit the
generalizability of our findings; most participants were women with relatively high levels of
education. Fifth, the measure of cognitive fusion used in this study has demonstrated
satisfactory psychometric properties [48] and the internal consistency in this sample was
satisfactory (a =.70) based on established guidelines [77], but potential limitations, such as
low internal consistency and incremental validity, have been identified in cross-validation

studies after this study began [78, 79].

In conclusion, people seeking treatment for chronic pain who report symptoms consistent with
a current diagnosis of PTSD have greater adverse impacts on their functioning than those
reporting symptoms below diagnostic threshold for PTSD. Also, processes from the
psychological flexibility model were identified as mediators of the relationship between
PTSD and these impacts of chronic pain in people seeking treatment for chronic pain. The
psychological flexibility model may be useful as an overarching model to help understand the
relationship between PTSD and chronic pain. It is possible that targeting pain-related
acceptance, committed action, and cognitive fusion (among other processes) in the treatment
of chronic pain may produce corresponding improvements in comorbid symptoms of PTSD
when these are present and may reduce impacts of PTSD on outcomes of chronic pain.
Conversely, targeting of these processes in the treatment of PTSD may produce similar
improvements for symptoms of chronic pain. Further research to evaluate these possibilities is

needed.

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



References

1. Demyttenaere K, Bruffaerts R, Lee S, Posada-Villa J, Kovess V, Angermeyer MC, Levinson D, de
Girolamo G, Nakane H, Mneimneh Z, Lara C, de Graaf R, Scott KM, Gureje O, Stein DJ, Haro JM,
Bromet EJ, Kessler RC, Alonso J and VVon Korff M. Mental disorders among persons with chronic
back or neck pain: Results from the world mental health surveys. Pain 2007;129:332-342.
2. Pope CJ, Sharma V, Sharma S and Mazmanian D. A Systematic Review of the Association
Between Psychiatric Disturbances and Endometriosis.

2015;37:1006-1015.
3. Vincent A, Whipple MO, McAllister SJ, Aleman KM and St Sauver JL. A cross-sectional
assessment of the prevalence of multiple chronic conditions and medication use in a sample of
community-dwelling adults with fibromyalgia in Olmsted County, Minnesota. BMJ Open
2015;5:e006681-e006681.
4. Andersen TE, Andersen PG, Vakkala MA and ElKklit A. The traumatised chronic pain patient—
Prevalence of posttraumatic stress disorder - PTSD and pain sensitisation in two Scandinavian samples
referred for pain rehabilitation. Scandinavian Journal of Pain 2012;3:39-43.
5. Akerblom S, Perrin S, Rivano Fischer M and McCracken LM. The Impact of PTSD on Functioning
in Patients Seeking Treatment for Chronic Pain and Validation of the Posttraumatic Diagnostic Scale.
International Journal of Behavioral Medicine 2017;24:249-259.
6. Ruiz-Parraga GT and Lopez-Martinez AE. The contribution of posttraumatic stress symptoms to
chronic pain adjustment. Health Psychology 2014;33:958-967.
7. Linton SJ, Nicholas MK, Macdonald S, Boersma K, Bergbom S, Maher C and Refshauge K. The
role of depression and catastrophizing in musculoskeletal pain. European Journal of Pain
2011;15:416-422 7p.
8. Reme S, Shaw W, Steenstra I, Woiszwillo M, Pransky G and Linton S. Distressed, Immobilized, or
Lacking Employer Support? A Sub-classification of Acute Work-Related Low Back Pain. Journal of
Occupational Rehabilitation 2012;22:541.
9. Salazar A, Duefias M, Mico JA, Ojeda B, Agtiera-Ortiz L, Cervilla JA and Failde I. Musculoskeletal
Section: Undiagnosed Mood Disorders and Sleep Disturbances in Primary Care Patients with Chronic
Musculoskeletal Pain. Pain Medicine 2013;14:1416-1425.
10. Outcalt S, Kroenke K, Krebs E, Chumbler N, Wu J, Yu Z and Bair M. Chronic pain and comorbid
mental health conditions: independent associations of posttraumatic stress disorder and depression
with pain, disability, and quality of life. Journal of Behavioral Medicine 2015;38:535-543 9p.
11. Rayner L, Hotopf M, Petkova H, Matcham F, Simpson A and McCracken LM. Depression in
patients with chronic pain attending a specialised pain treatment centre: prevalence and impact on
health care costs. Pain 2016;157:1472-9.
12. Sharp TJ and Harvey AG. Chronic pain and posttraumatic stress disorder: mutual maintenance?
Clinical Psychology Review 2001;21:857-877.
13. Asmundson GJG, Coons MJ, Taylor S and Katz J. PTSD and the Experience of Pain: Research
and Clinical Implications of Shared Vulnerability and Mutual Maintenance Models. Canadian Journal
of Psychiatry 2002;47:930-37.
14. Jenewein J, Wittmann L, Moergeli H, Creutzig J and Schnyder U. Mutual influence of
posttraumatic stress disorder symptoms and chronic pain among injured accident survivors: A
longitudinal study. Journal of Traumatic Stress 2009;22:540-548.
15. Andersen TE, Karstoft KI, Brink O and Elklit A. Pain-catastrophizing and fear-avoidance beliefs
as mediators between post-traumatic stress symptoms and pain following whiplash injury - A
prospective cohort study. European Journal Of Pain (London, England) 2016.
16. Shrout PE. Commentary: Mediation Analysis, Causal Process, and Cross-Sectional Data.
Multivariate Behavioral Research 2011;46:852-860.
17. Maric M, Wiers RW and Prins PJM. Ten Ways to Improve the Use of Statistical Mediation
Analysis in the Practice of Child and Adolescent Treatment Research. Clinical Child and Family
Psycholgy Review 2012; 15:77-191
18. Morasco BJ, Lovejoy TI, Lu M, Turk DC, Lewis L and Dobscha SK. The relationship between
PTSD and chronic pain: Mediating role of coping strategies and depression. Pain 2013;154:609-616.

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



19. Irwin KC, Konnert C, Wong M and O'Neill TA. PTSD Symptoms and Pain in Canadian Military
Veterans: The Mediating Roles of Anxiety, Depression, and Alcohol Use. Journal of Traumatic Stress
2014;27:175-181 7p.

20. Porter KE, Pope EB, Mayer R and Rauch SAM. PTSD and Pain: Exploring the Impact of
Posttraumatic Cognitions in Veterans Seeking Treatment for PTSD. Pain Medicine 2013;14:1797-
1805.

21. Poundja J, Fikretoglu D and Brunet A. The co-occurrence of posttraumatic stress disorder
symptoms and pain: Is depression a mediator? Journal of Traumatic Stress 2006;19:747-751.

22. Hann KE and McCracken LM. A systematic review of randomized controlled trials of Acceptance
and Commitment Therapy for adults with chronic pain: Outcome domains, design quality, and
efficacy. Journal of Contextual Behavioral Science 2014;3:217-227.

23. Hayes SC, Luoma JB, Bond FW, Masuda A and Lillis J. Acceptance and commitment therapy:
Model, processes, and outcomes. Behaviour Research and Therapy 2006;44:1-25.

24. Akerblom S, Perrin S, Rivano Fischer M and McCracken LM. The Mediating Role of Acceptance
in Multidisciplinary Cognitive-Behavioral Therapy for Chronic Pain. The Journal of Pain
2015;16:606-15.

25. Vowles KE, Witkiewitz K, Sowden G and Ashworth J. Acceptance and commitment therapy for
chronic pain: Evidence of mediation and clinically significant change following an abbreviated
interdisciplinary program of rehabilitation. The Journal of Pain 2014;15:101-113.

26. Wicksell RK, Olsson GL and Hayes SC. Psychological flexibility as a mediator of improvement in
Acceptance and Commitment Therapy for patients with chronic pain following whiplash. European
Journal of Pain 2010;14:1059.e1-1059.e11.

27. Scott W, Hann KEJ and McCracken LM. A comprehensive examination of changes in
psychological flexibility following acceptance and commitment therapy for chronic pain. Journal of
Contemporary Psychotherapy 2016;46:139-148.

28. Palm KM and Follette VM. The roles of cognitive flexibility and experiential avoidance in
explaining psychological distress in survivors of interpersonal victimization. Journal of
Psychopathology & Behavioral Assessment 2011; 33:79-87.

29. Dick AM, Niles BL, Street AE, Dimartino DM and Mitchell KS. Examining mechanisms of
change in a yoga intervention for women: the influence of mindfulness, psychological flexibility, and
emotion regulation on PTSD symptoms. J Clin Psychol 2014;70:1170-82.

30. Keith J, Velezmoro R and O'brien C. Correlates of cognitive flexibility in veterans seeking
treatment for posttraumatic stress disorder. J Nerv Ment Dis 2015;203:287-93.

31. Miron LR, Sherrill AM and Orcutt HK. Fear of self-compassion and psychological inflexibility
interact to predict PTSD symptom severity. Journal of Contextual Behavioral Science 2015;4:37-41.
32. Wicksell RK, Ahlgvist J, Bring A, Melin L and Olsson GL. Can Exposure and Acceptance
Strategies Improve Functioning and Life Satisfaction in People with Chronic Pain and Whiplash-
Associated Disorders (WAD)? A Randomized Controlled Trial. Cognitive Behaviour Therapy
2008;37:169-182.

33. Cook AJ, Meyer EC, Evans LD, Vowles KE, Klocek JW, Kimbrel NA, Gulliver SB and
Morissette SB. Chronic pain acceptance incrementally predicts disability in polytrauma-exposed
veterans at baseline and 1-year follow-up. Behaviour Research and Therapy 2015;73:25-32.

34. Ruiz-Pérraga GT and Lopez-Martinez AE. The role of experiential avoidance, resilience and pain
acceptance in the adjustment of chronic back pain patients who have experienced a traumatic event: a
path analysis. Annals of Behavioral Medicine 2015;49:247-257.

35. McCracken LM and Morley S. The psychological flexibility model: A basis for integration and
progress in psychological approaches to chronic pain management. Journal of Pain 2014;15:221-234.
36. McCracken LM and Gutiérrez-Martinez O. Processes of change in psychological flexibility in an
interdisciplinary group-based treatment for chronic pain based on Acceptance and Commitment
Therapy. Behaviour Research and Therapy 2011;49:267-274.

37. Rudy TE, Turk DC, Zaki HS and Curtin HD. Multiaxial assessment of pain: Multidimensional
Pain Inventory. Computer program user's manual. Version 2.1. Pittburgh, PA: Pain evaluation and
Treatment Institute, 1989.

38. Kerns RD, Rudy TE and Turk DC. The West Haven-Yale Multidimensional Pain Inventory
(WHYMPI). Pain 1985;23:345-356.

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



39. Nyberg VE, Novo M and Sjolund BH. Do Multidimensional Pain Inventory scale score changes
indicate risk of receiving sick leave benefits 1 year after a pain rehabilitation programme? Disability
and rehabilitation 2011;33:1548-56.

40. Foa EB, Cashman L, Jaycox L and Perry K. The Validation of a Self-Report Measure of
Posttraumatic Stress Disorder: The Posttraumatic Diagnostic Scale. Psychological assessment 1997;9
445-451.

41. McCracken LM. Committed action: An application of the psychological flexibility model to
activity patterns in chronic pain. Journal of Pain 2013;14 828-835.

42. Akerblom S, Perrin S, Rivano Fischer M and McCracken LM. A Validation and Generality Study
of the Committed Action Questionnaire in a Swedish Sample with Chronic Pain. International Journal
of Behavioral Medicine 2016;23:260-70.

43. McCracken LM, Vowles KE and Eccleston C. Acceptance of chronic pain: Component analysis
and a revised assessment method. Pain 2004;107:159-166.

44. Vowles KE, McCracken LM, McLeod C and Eccleston C. The Chronic Pain Acceptance
Questionnaire: Confirmatory factor analysis and identification of patient subgroups. Pain
2008;140:284-291.

45. Wicksell RK, Olsson GL and Melin L. The Chronic Pain Acceptance Questionnaire (CPAQ)-
further validation including a confirmatory factor analysis and a comparison with the Tampa Scale of
Kinesiophobia. European Journal of Pain 2009;13:760-8.

46. McCracken LM and Yang S. The role of values in a contextual cognitive-behavioral approach to
chronic pain. Pain 2006;123:137-45.

47. Akerblom S, Perrin S, Rivano Fischer M and McCracken LM. Further validation of the Chronic
Pain Values Inventory in a Swedish chronic pain sample. Journal of Contextual Behavioral Science
2017;6:261-267.

48. Wicksell RK, Lekander M, Sorjonen K and Olsson GL. The Psychological Inflexibility in Pain
Scale (PIPS) - Statistical properties and model fit of an instrument to assess change processes in pain
related disability. European Journal of Pain 2010;14:771.e1-771.e14.

49. Zigmond AS and Snaith RP. The Hospital Anxiety and Depression Scale. Acta Psychiat Scand
1983;67:361-370.

50. Lisspers J, Nygren A and Soderman E. Hospital Anxiety and Depression Scale (HAD): some
psychometric data for a Swedish sample Acta Psychiat Scand 1997; 96 281-286.

51. Cohen J. Statistical power analysis for the behavioral sciences Mahwah, NJ: Erlbaum, 1988.

52. Armstrong RA. When to use the Bonferroni correction. Ophthalmic & Physiological Optics
2014;34:502-508.

53. King DW, Leskin GA, King LA and Weathers FW. Confirmatory factor analysis of the clinician-
administered PTSD Scale: Evidence for the dimensionality of posttraumatic stress disorder.
Psychological Assessment 1998;10:90-96.

54. Forbes D, Fletcher S, Lockwood E, O'Donnell M, Creamer M, Bryant RA, McFarlane A and
Silove D. Requiring both avoidance and emotional numbing in DSM-V PTSD: Will it help? Journal of
Affective Disorders 2011;130:483-486.

55. Charak R, Armour C, Elklit A, Angmo D, Elhai JD and Koot HM. Factor structure of PTSD, and
relation with gender in trauma survivors from India. European Journal of Psychotraumatology
2014;5:10.3402/ejpt.v5.25547.

56. Thoemmes F. Reversing Arrows in Mediation Models Does Not Distinguish Plausible Models.
Basic and Applied Social Psychology 2015;37:226-234.

57. MacKinnon DP, Fairchild AJ and Fritz MS. Mediation analysis. Annual review of psychology
2007;58:593-614.

58. Preacher KJ and Hayes AF. SPSS and SAS procedures for estimating indirect effects in simple
mediation models. Behavior Research Methods, Instruments, & Computers 2004;36:717-731.

59. Preacher KJ and Hayes AF. Asymptotic and resampling strategies for assessing and comparing
indirect effects in multiple mediator models. Behavior Research Methods 2008;40:879-891.

60. Wen Z and Fan X. Monotonicity of effect sizes: Questioning kappa-squared as mediation effect
size measure. Psychological Methods 2015;20:193-203.

61. Little RJ, D'Agostino R, Cohen ML, Dickersin K, Emerson SS, Farrar JT, Frangakis C, Hogan JW,
Molenberghs G, Murphy SA, Neaton JD, Rotnitzky A, Scharfstein D, Shih WJ, Siegel JP and Stern H.

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



The prevention and treatment of missing data in clinical trials. The New England Journal of Medicine
2012;367:1355-1360.

62. Dziura JD, Post LA, Zhao Q, Fu Z and Peduzzi P. Strategies for dealing with missing data in
clinical trials: from design to analysis. The Yale Journal Of Biology And Medicine 2013;86:343-358.
63. Schafer JL and Graham JW. Missing data: Our view of the state of the art. Psychological Methods
2002;7:147-177.

64. Hawkins DM. ldentification of outliers. London: Chapman & Hall., 1980.

65. Hoaglin DC and Iglewicz B. Fine-Tuning Some Resistant Rules for Outlier Labeling. Journal of
the American Statistical Association 1987;82:1147-1149.

66. Swedish Quality Registry for Pain Rehabilitation. Arsrapport 2015 (Internet) [Web Page].
Marxh15, 2015. Available at http://www.ucr.uu.se/nrs/index.php/arsrapporter. Accessed September
14, 2017.

67. Thompson RW, Arnkoff DB and Glass CR. Conceptualizing mindfulness and acceptance as
components of psychological resilience to trauma. Trauma, Violence & Abuse 2011;12:220-235.

68. McCracken L, Barker E and Chilcot J. Decentering, rumination, cognitive defusion, and
psychological flexibility in people with chronic pain. Journal of Behavioral Medicine 2014;37:1215-
1225 11p.

69. Foa EB, Ehlers A, Clark DM, Tolin DF and Orsillo SM. The Posttraumatic Cognitions Inventory
(PTCI): Development and validation. Psychological Assessment 1999;11:303-314.

70. Ehlers A and Clark DM. A cognitive model of posttraumatic stress disorder. Behaviour Research
and Therapy 2000;38:319-345.

71. Vlaeyen J and Linton S. Fear-avoidance and its consequences in musculoskeletal pain: A state of
the art. Pain 2000;85:317-32.

72. Williams AC, Eccleston C and Morley S. Psychological therapies for the management of chronic
pain (excluding headache) in adults. Cochrane Database of Systematic Reviews 2012;11:CD007407.
73. Turner JA, Holtzman S and Mancl L. Mediators, moderators, and predictors of therapeutic change
in cognitive-behavioral therapy for chronic pain. Pain 2007;127:276-86.

74. McCracken LM, Eccleston C and Vowles KE. Acceptance-based treatment for persons with
complex, long standing chronic pain: A preliminary analysis of treatment outcome in comparison to a
waiting phase. Behaviour Research and Therapy 2005;43:1335-1346.

75. Baranoff J, Hanrahan SJ, Kapur D and Connor JP. Acceptance as a process variable in relation to
catastrophizing in multidisciplinary pain treatment. European Journal of Pain 2013; 17:101-110

76. Vowles KE, Wetherell JL and Sorrell JT. Targeting Acceptance, Mindfulness, and Values-Based
Action in Chronic Pain: Findings of Two Preliminary Trials of an Outpatient Group-Based
Intervention. Cognitive and Behavioral Practice 2009;16:49-58.

77. Nunnally J and Bernstein I. Psychometric Theory. New York, NY: McGraw Hill, 1994.

78. Trompetter HR, Bohlmeijer ET, van Baalen B, Kleen M, Kéke A, Reneman M and Schreurs
KMG. The Psychological Inflexibility in Pain Scale (PIPS): Exploration of psychometric properties in
a heterogeneous chronic pain sample. European Journal of Psychological Assessment 2014;30:289-
295.

79. Barke A, Riecke J, Rief W and Glombiewski JA. The Psychological Inflexibility in Pain Scale
(PIPS) - validation, factor structure and comparison to the Chronic Pain Acceptance Questionnaire
(CPAQ) and other validated measures in German chronic back pain patients. BMC Musculoskeletal
Disorders 2015;16:1-10.

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



Table 1 Demographic and clinical characteristics of full sample and participants with and
without PTSD

Full sample PTSD No PTSD

Variable (N =315) (N =127) (N =188) p
Mean age in years (SD) 41.0 (11.1) 41.7 (11.1) 40.5(11.0) .33
% Female 71.1 68.5 72.9 40
% >12 years education 29.2 27.0 30.6 49
% Currently working/in education 51.7 51.2 52.0 90
% Born in Sweden/Nordic country 78.4 74.8 80.9 20
Mean pain duration in years (SD) 7.5(7.5) 7.1(7.4) 7.7 (7.5) 54
Mean # of pain locations (SD) 15.5(9.1) 15.9 (9.1) 15.2 (9.0) 51
Mean PTSD symptom severity (SD) 16.9 (12.4) 27.3 (10.2) 9.8 (8.2) .00
Time since traumatic event: .08

% 0-6 months 53 6.5 4.5

% 6 months to 3 years 21.5 24.2 19.6

% 3 to 5 years 12.5 16.9 9.5

% > 5 years 60.7 52.4 66.5
Primary traumatic event: 10

% Accident 23.8 27.6 21.3

% Non-sexual assault 8.9 6.3 10.6

% Sexual assault 13.0 9.4 154

% Other traumatic event 314 29.9 324

% L.ife threatening illness 8.3 7.1 9.0

% Multiple traumas 14.6 19.7 11.2

Note: PTSD = Posttraumatic Stress Disorder; PTSD symptom severity measured using the
Posttraumatic Diagnostic Scale (1-10 = mild; 11-20 = moderate; 21-35 = moderate to severe;
> 36 = severe).
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Table 2 Means, standard deviations and statistical comparisons for mediator and dependent
variables for participants with and without PTSD

Clinical Full sample ~ PTSD No PTSD t-value  Cohen’s
characteristics (N=315) (N=127) (N=188) d
Mediators

Pain acceptance 41.83(17.50) 37.17(17.43) 44.98(16.87) -3.98** .46

Committed action 59.45 (16.41) 53.76 (17.12) 63.28 (14.77) -5.11** .60

Cognitive fusion 22.95 (4.16) 23.64 (3.62) 22.48 (4.44) 2.55% -.28
Values-based action 2.05 (.96) 1.94 (1.05) 2.13 (.88) -1.72 .20
Depression 10.22 (4.60)  11.81(4.40) 9.15(4.43) 5.25*  -.60
Dependent variables

Pain severity 4.73 (.85) 4.89 (.78) 4.62 (.88) 2.75%* .32
Pain interference 4.76 (.92) 5.00 (.88) 4,59 (.91) 3.97**  -46

Notes: PTSD = Posttraumatic Stress Disorder; Mediators were measured using the Chronic
Pain Acceptance Questionnaire, Committed Action Questionnaire, Psychological Inflexibility
in Pain Scale, and Chronic Pain Values Inventory respectively; Dependent variables were
measured using the Multidimensional Pain Inventory. Levene’s test for equality of variances
indicated unequal variances between the groups on committed action and cognitive fusion and
the statistics were adjusted accordingly. Degrees of freedom=243-313.

*n<.05 **p<.01
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Table 3 Pairwise correlations between the independent (PTSD), mediator (psychological

flexibility) and dependent variables (chronic pain) for the full sample (N = 315)

1 2 3 4 5 6 7 8 9 10 11 12 13
Independent variables
1. PTSD diagnosis 1
2. PTSD symptom severity ~ .69** 1
3. PTSD re-experiencing 58** 87 1
4. PTSD avoidance 49 71 62 1
5. PTSD numbing 61**  87*  65* 67 1
6. PTSD hyperarousal 57** 85 60" 45 63* 1
Mediators
7. Pain acceptance AR e N SR - Sl ¥ R AL §
8. Committed action -29°% -4 233 -207% -36% -38* 35 1
9. Cognitive fusion A4 24%  Ag* et 23 2 54 ST 1
10. Values-based action -10 -02 .03 .06 -06  -02 27 23 -1 1
11. Depression 297 3¢ 33* 1 38* 36 -5r* -44 28 -37F 1
Dependent variables
12. Pain severity A5 23 24* 10 A7 A8 -4 A7 AT -1 41 1
13. Pain interference 27 2g*  22* 13*  3T*  23*  -6T* -26% 43*  -27* 58*  60* 1

Notes: Independent variables were measured using the Posttraumatic Diagnostic Scale;

Mediators were measured using the Chronic Pain Acceptance Questionnaire, Committed
Action Questionnaire, Psychological Inflexibility in Pain Scale, and Chronic Pain Values

Inventory respectively; Dependent variables were measured using the Multidimensional Pain

Inventory.
*p<.05 **p<.01
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Table 4 Results of the univariate mediator analyses between PTSD diagnostic status and pain
severity and pain interference

Total Direct &

Results for Indirect Effects

Indirect effects a*b
Dependent Mediator Path  Point- Point- 95% ClI
variable Estimate Estimate LL, UL
(SE) (SE)
Pain severity
Pain acceptance a -7.81* (1.96) .17*(.05) .08, .28
b -.02* (.00)
Committed action a -9.52* (1.81) .07* (.03) .01, .14
b -.01* (.00)
Cognitive fusion a 1.16* (.47) .09* (.04) .02, .19
b .08* (.01)
Values-based action a -19 (.11) .02 (.02) -.00, .07
b -.09 (.05)
Depression a 2.67* (.51) .19* (.05) 11, .30
b .07* (.01)
Pain interference
Pain acceptance a -7.81* (1.96) .24* (.06) 12, .37
b -.03* (.00)
Committed action a -9.52* (1.81) .12* (.04) .06, .21
b -.01* (.00)
Cognitive fusion a 1.16* (.47) .10* (.04) .02,.19
b .09* (.01)
Values-based action a -19 (.11) .04 (.03) -.00, .11
b -.24* (.05)
Depression a 2.67* (.51) .30* (.06) 19, .43
b 11* (.01)

Notes: LL = lower limit; UL = upper limit. Unstandardized coefficients are reported and the
indirect effect is statistically significant if the confidence interval (CI) does not include zero.
Asterisks (*) indicate a statistically significant effect.
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Table 5 Results of the multivariate mediator analyses between PTSD diagnostic status and
pain severity and pain interference

Total Direct & Indirect Results for Indirect Effects

Effects a*b
Dependent Mediator Path Point- Point- 95% Cl Py,
Variable Estimate Estimate LL,UL (ab)lc
(SE) (SE)

Pain severity | (10

Total c 27* (.10

Directc” .03 (.09)
-7.81* (1.96) .09* (.04) .03,.18 .33
-.01* (.00)
-9.562*(1.81) -.03(.03) -.10,.02 ns
.00 (.00)
1.16* (.47) .05*(.03) .01,.12 .19
.05* (.01)
2.67* (.51) 12*(.04) .06,.21 .44
.05* (.01)

Pain acceptance
Committed action
Cognitive fusion

Depression

QT O T Q9 T O

Pain interference
Total ¢ A41* (.10)
Directc” .06 (.08)
Pain acceptance a -7.81* (1.96) .15*(.05) .07,.25 37
-.02* (.00)
-9.52* (1.81) -.03(.02) -.09,.01 ns

b
Committed action a
b .00 (.00)
a
b
a

Cognitive fusion 1.16* (.47) .03*(.02) .00,.09 .07
.03* (.01)
2.67* (.51) 20* (.05) .12,.30 .49

b 07* (.01)

Depression

Notes: LL = lower limit; UL = upper limit. Unstandardized coefficients are reported and the
indirect effect is statistically significant if the confidence interval (CI) does not include zero.
Asterisks (*) indicate a statistically significant effect.
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