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Abstract

Background: The primary aim of the current study was to fill a gap in the literature by evaluating how an ACT for chronic
pain group results in clinically meaningful changes in pain-related acceptance in a population of Veterans.

Methods: Ninety-four Veterans self-selected to participate in a 10-week ACT for chronic pain group. Paired samples
t-tests were utilized to evaluate changes on the primary measure of pain acceptance whose domain scores are activities
engagement and pain willingness and on secondary multidimensional outcomes.

Results: Veterans reported a significant increase in overall pain-related acceptance (p < 0.01, d = 0.59). Both domains of
acceptance, engagement in activities (p = 0.01, d = 0.51) and pain willingness (p = 0.03, d = 0.37), showed a statistically
significant difference. Secondary analyses found a significant increase in pain-related self-efficacy (p < 0.01, d = 0.53).

Conclusions: The results of the present study indicate that the ACT for chronic pain group increased pain-related
acceptance in Veterans, and this increase was driven by greater engagement in activities alike cognitive-behavioral
therapy. ACT was also driven by greater willingness to experience pain, a concept unique to ACT. These outcomes
support the goals of ACT, which are to advocate for willingness to accept unwanted private experiences that are out of
personal control.
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Introduction of ACT is for patients to learn to acquiesce to their pain, in-
stead of hoping to eliminate or reduce pain while continuing
to engage in a meaningful life [9]. Research has found that
ACT for chronic pain increases pain acceptance, psychological
flexibility, and functioning [10,11]. Vowles and colleagues [3]
were surprised to be the first to find that both ACT and CBT
increased pain acceptance over time. In addition, Akerblom
and colleagues [12] proposed that pain-related acceptance
may be a key therapeutic process in CBT underlying the direct
focus on challenging maladaptive beliefs and behavioral pat-
terns. However, there is limited literature that suggests that
ACT and CBT result in comparable changes in pain-related ac-
ceptance [2]. Wetherell and colleagues [2] assessed pain-re-
lated acceptance as a potential mediator of ACT in their

Randomized controlled trials in adults with chronic pain
suggest that Acceptance & Commitment Therapy (ACT) is
an efficacious alternative treatment to cognitive-behavioral
therapy (CBT), despite the longer history of evidence support-
ing CBT’s use to treat enduring pain [1,2]. Past research has
also shown that both ACT and CBT for chronic pain interven-
tions decrease pain intensity, disability, and distress [3], pain
interference [2], and illness-focused coping, catastrophizing,
and global distress levels [4]. Conversely, these interventions
have been shown to increase readiness to adopt a self-man-
agement approach [5], and quality of life, life satisfaction, and
functioning [6].

Acceptance, however, may not be a unique concept to
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study, but mediation analyses were not conducted because
both groups experienced comparable, statistically significant
increases in pain-related acceptance. Recently, Cosio and
Ariel-Donges [13] found that CBT’s focus on modifying mal-
adaptive behaviors may inadvertently increase acceptance of
chronic pain via decreased behavioral avoidance. Thus, it re-
mains unclear how ACT may impact pain-related acceptance
differently from CBT.

Findings from a previous study suggests that ACT is an
effective treatment in a larger sample (N = 50) of Veterans
with chronic pain [4]. This was previously substantiated by
two studies investigating group-administered, ACT for chron-
ic pain interventions including small percentages of Veterans
in their samples [2,3]. Vowles and colleagues [2] compared
the outcomes of treatment with those achieved following a
comparable CBT intervention in a sample of Veterans (N =
11), and found that improvements in most measures of out-
come occurred for both groups. This analysis represented the
first to test a relatively brief, group-based ACT intervention
among Veterans. Wetherell and colleagues [2] randomly as-
signed Veterans (38.6%; N = 44) recruited through VA San Di-
ego Healthcare System primary care clinics to an ACT group
or a CBT group, and found that ACT participants improved on
pain interference, depression, and pain-related anxiety. How-
ever, there were no significant differences in improvement
between the treatment conditions on any other outcome
variables.

Forty-eight percent of Veterans within the Department of
Veteran Affairs (VA) healthcare settings experience pain on a
regular basis [14]. Pain is one of the most common reasons
Veterans consult with their primary care providers [15], and
is one of the most prevalent symptoms reported by returning
Veterans [16]. One study found that U.S. soldiers screened
within 90 days of returning from a one-year combat tour in
Iraq were two-to-four times more likely to have a migraine as
compared to the general population [17]. An estimated 17.6%
of Gulf War Veterans have also shown symptoms associated
with fiboromyalgia [18]. Veterans are often more complex in
their presentation of chronic pain than the general popula-
tion due to difficulties returning to civilian life and the influ-
ence of their past military service on their pain experience
[19]. In fact, past research has found that past military service
may contribute to a hypersensitivity to pain symptoms [20-
22].

It has become increasingly important to identify the pro-
cesses by which pain interventions, such as ACT, work to
achieve adaptive behavior change. Thus, the current study
aimed to fill a gap in the literature by evaluating how an ACT
for chronic pain group results in clinically meaningful chang-
es in pain-related acceptance in a population of Veterans.
The current study also examined the effect of ACT on stan-
dardized outcomes (i.e. self-efficacy, health locus of control,
quality of life, and illness perception). For our primary aim,
we hypothesized that ACT for chronic pain in a Veteran pop-
ulation would result in increased pain-related acceptance
through pain willingness and activities engagement. For our
secondary aim, we anticipated that ACT would significantly
increase pain-related self-efficacy; increase internal health

locus of control beliefs; improve quality of life; and decrease
iliness perception.

Materials & Methods

Participants

Atotal of 1204 Veterans with mixed, idiopathic (back, neck,
extremity, head, and fibromyalgia), chronic pain voluntarily
participated in a 12-week patient pain education program at a
Midwestern VA Medical Center between November 13, 2012
and October 23, 2014. Veterans were then given the oppor-
tunity to sign-up for either the ACT or CBT groups for chronic
pain upon learning about the interventions. A total of 94 (8%)
Veterans self-selected to participate in the ACT for pain group
intervention, of which 17 (18%) dropped out of the program.
Veterans voluntarily participated in the group and were free
to withdraw at any time. Veterans were given free parking
validation or transportation reimbursement when in atten-
dance and if qualified for such programs. Pre- and post-in-
tervention assessments were collected for quality assurance
purposes. Approximately 56% of the sample (N = 53) com-
pleted both the pre-and post-intervention assessments, and
their responses were included in the current study (Figure 1).
A limited medical records review was conducted as part of
the current study to retrospectively determine the number
of ACT sessions attended, age at time of treatment, sex, and
race/ethnicity. The current study was reviewed and approved
by the affiliated university’s Institutional Review Board and
the VA’s Research and Development Office. A waiver of in-
formed consent was granted due to the retrospective nature
of the study and the minimal risks to participants.

Intervention

ACT is a form of clinical behavior analysis employed in psy-
chotherapy that uses acceptance and mindfulness strategies
mixed with commitment and behavior-change strategies to
increase psychological flexibility. ACT is a structured thera-
py with a lot of flexibility, and the experiences of the patient
are key, not didactics. Broadly, ACT for chronic pain involves
experiential exercises related to six core skills: willingness to
accept a range of experiences, engagement with the pres-
ent moment, observing of the self, defusion from thoughts,
identifying values, and committing to values-aligned action
[23]. The current 10-week ACT treatment group followed an
amalgamation of established protocols [24,25] and a self-help
workbook [26]. The current manualized group intervention
was generated by incorporating, organizing, and expanding
upon the aforementioned works to develop an experiential,
ACT consistent protocol that has been validated for the iden-
tified population [27]. Participants were seen on a weekly ba-
sis unless there was a holiday scheduled. Psychology trainee
therapists who had been trained to work with Veterans co-fa-
cilitated the group interventions with a licensed VA psycholo-
gist certified in ACT. Employing trainee therapists to conduct
the current group interventions is representative of how mas-
ter’s-level clinicians are responsible for more direct patient
contact [28]. Past research has shown that trainee therapists
with limited training in behavioral protocols produce positive
outcomes [29]. All interventionists used standardized manu-
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(N = 1204)

Veterans participated in the Pain Education School

Veterans elected to enter group ACT (N = 94)

Dropouts

Veteran incompletes (N = 17)

Pre-Assessment

Veterans participated in group ACT (N =77)

Dropouts

Post-Assessment

Pre-test incompletes (N = 15)

Dropouts

Post-test incompletes (N = 9)

Entered into analyses (N = 53)

Figure 1: Flowchart of Study Participants.

als and received weekly supervision by a licensed clinical psy-
chologist. Feedback, coaching, and consultations with trainee
therapists were provided throughout the interventions to en-
sure fidelity of delivery of evidence-based practices.

Measures

As part of the introduction to the ACT group intervention,
all participants completed a standard set of pre-intervention
assessment measures. These measures were chosen based
on their brevity and ease of administration, as well as, their
reliability and validity in prior research. All participants were
asked to complete the same battery of measures at post-in-
tervention.

Chronic Pain Acceptance Questionnaire - Revised
(CPAQ-R): The CPAQ-R is a 20-item questionnaire that as-
sesses acceptance of chronic pain (McCracken, et al., 2004).
Each question is answered using a 7-point Likert scale ranging
from 0 (“never true”) to 6 (“always true”). The CPAQ-R pro-
duces an overall pain acceptance score (ranging from 0-156)
based upon two domain scores: Activities Engagement (i.e.,
willingness to engage in life activities despite pain; ranging
from 0-66) and Pain Willingness (i.e., acknowledgement that
avoidance and control are ineffective strategies; ranging from
0-54). Higher scores indicate greater acceptance of chronic
pain. Prior studies indicate good to excellent internal consis-
tency (Cronbach’s a = 0.82 for Activity Engagement, Cron-
bach’s a = 0.78 for Pain Willingness), construct validity when
compared to validated measures of avoidance and distress,
and predictive validity for pain-related disability [30,31].
Cronbach’s alpha for the current study was acceptable for Ac-

tivities Engagement (o = 0.84) and overall CPAQ-R score (a =
0.79), yet questionable for Pain Willingness (a = 0.62).

Pain Self Efficacy Questionnaire (PSEQ): The PSEQ is a 10-
item questionnaire that evaluates respondents' confidence in
their ability to perform specific activities while in pain within
a range of scenarios, including household chores, work re-
sponsibilities, and coping without pain medication [32]. Each
question is answered using a 7-point Likert scale ranging from
0 (“not at all confident”) to 6 (“completely confident”). Over-
all PSEQ scores range from 0-60, with higher scores indicating
greater self-efficacy for managing pain. Prior studies indicate
excellent internal consistency (Cronbach’s a = 0.92), high
test-retest reliability at three months, and strong associations
with other validated measures of pain self-efficacy [32]. Cron-
bach’s alpha for the current study was excellent (a = 0.93).

Multidimensional Health Locus of Control - Form C
(MHLC-C): The MHLC-C is an 18-item questionnaire that as-
sesses locus of control in individuals with a specific, identified
medical condition (e.g., chronic pain) [33]. Each question is
answered using a 6-point Likert scale ranging from 1 (“strong-
ly disagree”) to 6 (“strongly agree”). The MHLC-C contains
four domains related to locus of control beliefs: Internality
(personal choices control pain outcomes), Chance (luck or
fate control pain outcomes), Doctors (medical treatments
control pain outcomes), and Other People (other individuals
control pain outcomes). Domain scores range from 6-36 for
Internality and Chance and 3-18 for Doctors and Other Peo-
ple, with higher scores indicating stronger locus of control
beliefs in that domain. Prior studies indicate good internal
consistency for Internality a > 0.85 and for Chance a > 0.79,
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but acceptable internal consistency for Doctors a = 0.71 and
for Other People > 0.70 [33]. Cronbach’s alpha for the current
study was acceptable for Internality (a = 0.81) and Chance
(a0 =0.76), yet unacceptable for Doctors (a = 0.55) and Other
People (a = 0.40). As such, the Doctors and Other People do-
mains were not included in the present analyses.

World Health Organization Quality of Life - BREF (WHO-
QolL-BREF): The WHOQoL-BREF is a 26-item questionnaire
that evaluates perceived quality of life across four domains:
Physical Health, Psychological Health, Social Relationships,
and Environment [34]. Each question is answered using a
5-point Likert interval scale ranging from 1 (“very poor,” “very
dissatisfied,” or “not at all”) to 5 (“very good,” “very satis-
fied,” or “an extreme amount”). Domain scale scores range
from 0-100, with higher domain scores indicating better qual-
ity of life in that area. Prior studies indicate adequate internal
consistency (Cronbach’s a > 0.70), high reliability, and strong
construct validity. Cronbach’s alpha for the current study was
acceptable for Psychological Health (a = 0.71), Social Rela-
tionships (a = 0.73), and Environment (a = 0.83), yet unac-
ceptable for Physical Health (a = 0.53). As such, the Physical
Health domain was not included in the present analyses.

Brief lliness Perception Questionnaire (IPQ-B): The IPQ-B
is a 9-item questionnaire that evaluates cognitive and emo-
tional dimensions of illness perceptions and can be tailored
to a specific condition such as chronic pain [35,36]. Each item
of the IPQ-B assesses a specific dimension of perceptions of
chronic pain across nine domains: Consequences (impact of
pain), Timeline (expected length of symptoms), Personal Con-
trol (ability to control pain), Treatment Control (effectiveness
of treatment), Identity (number of symptoms), Concern (level
of concern about pain), Understanding (ability to comprehend
pain conditions), Emotional Response (emotional impact of
pain), and Causes (causal factors for pain). For the first eight
domains, each question is answered using an 11-point Likert
scale ranging from 0 (e.g., “no effect at all,” “no symptoms at
all,” “not at all concerned”) to 10 (e.g., “severely affects my
life,” “many severe symptoms,” “extremely concerned”). The
final domain (“Causes”) elicits a free-response rank order of
three factors and was not included in the current study. An
overall IPQ-B ranging from 0-80 is derived from the sum of
the first eight domains, with higher scores indicating a more
negative or threatening (as opposed to benign) view of chron-
ic pain. The IPQ-B has adequate internal consistency (Cron-
bach’s a = 0.72), test-retest reliability, and concurrent validity
[35,37,38]. Cronbach’s alpha for the current study was unac-
ceptable (a =0.58). As such, the IPQ-B was not included in the
present analyses.

Data analyses

The current study used a quasi-experimental, one-group,
pre/post-test design. One-way analyses-of-variance identi-
fied differences on demographic and outcome variables at
baseline. Paired-samples t-tests were conducted to evaluate
the effect of the intervention on the outcome variables from
baseline to post-treatment. Outcome analyses used an effi-
cacy subset analysis strategy which selects the subset of the
patients who received the intended programming and who

did not drop out for any reason.

Data were collected using paper measures and analyzed
using PSPP, a free alternative to IBM’s SPSS® [39]. A Bonfer-
roni correction was utilized to address the increased risk of
type-l error due to multiple comparisons such that (a/2 =
0.03) was utilized as the cut-off for significance for the prima-
ry outcomes. A last-observation-carried-backward approach
was used for missing pre-intervention assessment data [40],
and a baseline-observation-carried forward approach was
used for missing post-intervention assessment data [41]. Do-
main-level mean imputation was utilized for missing items
on the MHLC-C, in accordance with scoring guidelines, where
observation carried forward/backward was not possible. The
Power and Sample Size Program [42] was utilized to verify
sample size using an anticipated effect size (Cohen’s d) of
0.50, a desired statistical power level greater than or equal
to 0.80, and a probability level less than or equal to 0.05. The
minimum total sample size (pairs of subject scores) was N =
33.

Results

Participant characteristics

Of the 53 Veterans who completed assessments at both
timepoints, 72% (N = 38) identified as African American, 22%
(N =12) as Caucasian, and 6% (N = 3) as Hispanic/Latino. The
majority of Veterans were male (79%), yet a large percentage
was female (21%). Veterans were between the ages of 29-76
years-old at the time of treatment, with a mean age (+ SD) of
56.4 years (+ 10.2). The youngest returning Veterans (17-34
years-old) were not a well-represented (N = 2) age group in
the current study. Veterans, on average, attended 85% (8.5
sessions + 1.2) of the 10 ACT group sessions, and treatment
attendance ranged from 5-10 sessions.

Differences at baseline

There were no significant baseline differences in race/
ethnicity, attendance, gender, or age (p’s > 0.06) (Table 1).
Male participants were older than female participants (p =
0.01). Latino participants scored significantly lower than the
other racial groups on internality at baseline (p = 0.04). Past
research has found that Latinos scored moderately low in ex-
ternal locus of control, suggesting they were internally orient-
ed [43]. The oldest age groups scored significantly lower on
illness perception at baseline when compared to the younger
groups (p = 0.04). Older veterans appeared to have a more
benign view of their chronic pain.

Primary outcomes: Veterans reported a significant in-
crease in overall pain-related acceptance from baseline (48.98
+ 14.67) to post-treatment (57.45 * 14.06), t(52) =-5.14, p <
0.01, d = 0.59. The concept of acceptance was further investi-
gated using its two domains. Engagement in activities scores
from baseline (32.25 + 11.91) to post-treatment (38.02 +
10.89), t(52) = -4.06, p = 0.01, d = 0.51, and pain willingness
scores from baseline (16.74 * 6.95) to post-treatment (19.43
+7.63), t(52) =-2.30, p = 0.03, d = 0.37, increased significant-
ly. The effect remained significant after the Bonferroni cor-
rection was utilized (/2 = 0.03).
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Table 2: Paired T-Tests of Primary & Secondary Outcome Measures of Completers (N = 53).

Primary Variables M diff (SD) t
Chronic Pain Acceptance

Questionnaire

Activities Engagement .5.77 -4.06
Pain Willingness 22.70 22.30
Secondary Variables M diff (SD) t
Pain Self Efficacy Questionnaire -5.92 -4.47
Multidimensional Health Locus of

Control

Internality 0.38 0.48
Chance -1.00 -1.23
World Health Organization Quality

of Life

Psychological Health -3.28 -1.68
Social -4.04 -1.38
Environment -2.09 -1.14

p-values 95% Confidence Intervals
Lower Upper
0.00° -8.63 -2.92
0.03" -5.05 -0.35
p-values Lower Upper
0.00™ -8.59 -3.26
0.63 -1.20 1.95
0.22 -2.63 0.63
0.10 -7.22 0.65
0.17 -9.90 1.83
0.26 -5.79 1.60

"Significant at p < 0.03 level after the Bonferroni correction; “*Significant at p < 0.01 level after the Bonferroni correction.

Secondary outcomes: There was a significant increase
in pain-related self-efficacy from baseline (29.21 + 12.14)
to post-treatment (35.13 + 10.06), t(52) = -4.47, p < 0.01, d
= 0.53. The effect remained significant after the Bonferroni
correction was utilized (/6 = 0.01). There was no significant
change in internal locus of control from baseline (22.96 *
7.15) to post-treatment (22.58 + 6.29), t(52) = 0.48, p = 0.63,
nor in chance locus of control from baseline (15.47 + 6.18) to
post-treatment (16.47 + 5.91), t(52) = -1.23, p = 0.22. There
was no significant change in psychological quality of life from
baseline (51.26 + 17.57) to post-treatment (54.55 + 15.14),
t(52) = -1.68, p = 0.10; social quality of life from baseline
(37.57 + 21.46) to post-treatment (41.60 + 21.35), t(52) =
-1.38, p = 0.17; nor in environmental quality of life from base-
line (55.32 £+ 17.76) to post-treatment (57.42 + 17.07), t(52) =
-1.14, p = 0.26 (Table 2).

Discussion

The goal of Acceptance & Commitment Therapy (ACT) is
to reach acceptance of one’s pain and suffering. People who
suffer from chronic pain often have the most difficulty with
the concept of acceptance. Often, people misconstrue this
as meaning they have to accept needless suffering, give up
all hope and feel defeated, accept someone else's version
of their condition, or not care. Past research has found that
ACT interventions have a large effect on pain acceptance [10].
However, the construct of acceptance has also been suggest-
ed to be a key therapeutic process in CBT [12]. There is ev-
idence to suggests that ACT and CBT result in comparable
changes in acceptance [2]. Recently, Cosio and Ariel-Donges
[13] found that CBT’s focus on modifying maladaptive behav-
iors inadvertently increased pain-related acceptance via de-
creased behavioral avoidance. Thus, it is plausible that ACT
and CBT differ in the way in which they impact acceptance in

Veterans with chronic pain. The analyses of the present study
provided support for our primary hypothesis regarding the
impact of ACT on pain-related acceptance in Veterans. The
results indicate that ACT increases pain-related acceptance
through greater engagement in activities and willingness to
experience pain, a concept that is unique to ACT. The ACT
group intervention was found to produce changes in pain by
increasing one’s willingness to experience the pain and not
engage in behaviors to decrease it. The group intervention
was found to have a moderate effect on engagement in ac-
tivities and a small to moderate effect on willingness to ex-
perience pain.

There are a number of personal factors that must be tak-
en into account when working with chronic pain patients,
including locus of control, self-efficacy, and quality of life.
The analyses in the present study provided mixed support
for our secondary hypotheses regarding the impact of ACT
on these measures. The results indicate that ACT increased
self-efficacy for pain management. Past research has shown
that patients with higher self-efficacy rate pain stimuli as
much less unpleasant than those with lower self-efficacy [44].
Given that self-management of chronic pain is essential for
recovery, these results reinforce the utility of ACT as part
of a comprehensive pain treatment for Veterans. The ACT
intervention did not make a statistically significant change
in internality or chance, which is somewhere between the
illusion of control and powerlessness. These outcomes sup-
port the goals of ACT, which is to advocate for acceptance
of unwanted private experiences that are out of personal
control. In ACT, control is viewed as the problem. Patients
learn that control works when manipulating external systems
but can backfire when applied to private experiences, such
as thoughts, feelings, and body sensations. People continue
to engage in controlling behaviors because it works outside
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of the skin, they are taught that it should work by others, it
appears to work for others (when comparing their insides to
other’s outsides), it sometimes works, and it should work if
they try hard enough. In ACT, patients learn to understand
the difference between things around them that are control-
lable versus uncontrollable.

ACT treatment aims at improving quality of life. However,
the present study did not find that ACT impacted psycholog-
ical, social, or environmental quality of life. Quality of life is
inherently a dynamic, multi-level and complex concept, re-
flecting objective, subjective, macro-societal, and micro-indi-
vidual, positive and negative influences which interact. There
are also several variables, such as social support, self-esteem,
coping, and personality traits, that act as mediators with-
in the relationship between pain and quality of life [45]. In
addition, improvements of quality of life are often small and
fall short of normative values, indicating the need for future
research. Null results in the current study may be related to
statistical power, as this was a small sample of veterans with
heterogenous forms of chronic pain, or to unique features of
the Veteran population that moderate response to treatment
and require further investigation.

The current study had some limitations. This study used
a quasi-experimental, one group, pre/post-test design rather
than a randomized control trial with a control group. Quasi-ex-
perimental designs are viable alternatives when preliminary
testing is appropriate prior to further financial investment in
a more definitive trial and system-wide dissemination. Future
studies should replicate this intervention utilizing a random-
ized design with a no-treatment control and a larger sample
size. All the participants in the current study had previous-
ly completed a health education program on pain self-man-
agement, which may suggest that a particularly motivated
group of Veterans participated in the current study. Partici-
pants continued to engage in multidisciplinary pain treatment
throughout the intervention period, which may have affected
the scores on outcome measures. Therefore, results should
be interpreted with caution and may not be generalizable to
all chronic pain patients or even to all Veterans with chronic
pain. Finally, the current sample was predominately African
American, had a large sample of females, and returning Vet-
erans (17-34 years-old) were not well-represented, which is
not necessarily representative of the typical Veteran profile
[46]. Maintaining the diversity of the sample and the pres-
ence of ongoing multidisciplinary treatment as usual, howev-
er, will be vital in future studies to the external validity of the
research findings.

ACT and CBT are widely available evidence-based treat-
ments for chronic pain offered to Veterans. The present study
aimed to add to the current literature by exploring how ACT
may impact pain-related acceptance differently from CBT.
Results of the present study indicated that the ACT group in-
tervention for Veterans increased pain-related acceptance,
and this increase was driven by both greater engagement in
activities and willingness to experience pain. Results further
indicated that ACT increased self-efficacy for pain manage-
ment, which is essential for recovery. Future studies should
investigate the impact of ACT and CBT treatments on pain-re-

lated acceptance in Veterans in order to compare the relative
effect sizes and confirm the pattern of effects. Subsequent
studies may also extend the field by exploring the impact
of an integrated ACT/CBT intervention on these outcomes,
the sequencing of ACT and CBT as consecutive treatments,
and the optimal number of CBT or ACT sessions needed to
increase pain-related acceptance to a clinically meaningful
degree.
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