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This study investigated the psychometric properties of the Chronic Pain Acceptance Questionnaire
(CPAQ) in a mixed chronic pain, Internet sample and sought to develop a valid and reliable short form.
Questionnaires were completed by 428 respondents, comprising a sample accessed via the Internet
(n = 319) and a sample who completed a paper and pencil version of the measures (n = 109). Using con-
firmatory factor analysis (CFA) the two-factor structure of the CPAQ in the Internet sample was sup-
ported, though a good model fit was only achieved following the removal of one item. The resultant
19 item CPAQ demonstrated good reliability and evidence of validity was obtained for this sample. Data
from the Internet sample were used to derive an eight-item short form. The two four-item factors (activ-
ity engagement [AE] and pain willingness [PW]) were confirmed using CFA and found to be invariant
across both samples with good scale reliability. Higher CPAQ-8 and subscale scores were correlated with
less depression and anxiety, pain severity and pain interference, and fewer medical visits for pain. Using
structural equation modelling both subscales were found to partially mediate the impact of pain severity
on pain interference and emotional distress. In this model AE had stronger associations with outcomes
while PW accounted for a small portion of the variance in pain interference and anxiety, but not depres-
sion. This study confirmed the two-factor structure of the CPAQ in a mixed chronic pain Internet sample
and provides preliminary evidence for the psychometric soundness of the CPAQ-8.

� 2010 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
1. Introduction subscales: (a) the degree to which one engages in life activities
The experience of chronic pain can be associated with wide-
spread suffering and limitations in physical, emotional, social and
occupational functioning [4]. Research suggests that these sequelae
can be ameliorated by a degree of pain acceptance which is associ-
ated with better functioning in cross-sectional and prospective stud-
ies [24,25,27,28] and significant improvements in outcomes
following the application of acceptance-based programmes in an
interdisciplinary pain management setting [29,33,46].

Chronic pain acceptance, from a contextual perspective, in-
volves experiencing ongoing pain without attempts to avoid, re-
duce, or otherwise control it [26,32]. Two related behavioural
processes have been identified including engaging in everyday
activities of value to the individual in the presence of pain, and dis-
engaging from the struggle to limit contact with pain [48]. The
Chronic Pain Acceptance Questionnaire (CPAQ) was originally
developed by Geisser in an unpublished doctoral dissertation and
subsequently revised by McCracken, Vowles and Eccleston [32]
who accordingly recommended a 20-item version with two
for the Study of Pain. Published by

).
regardless of pain (activity engagement, 11 items), and (b) willing-
ness to experience pain, which is the inverse of engaging in behav-
iours to limit contact with pain (pain willingness, 9 items). These
subscales have demonstrated good reliability and validity. In par-
ticular, recent confirmatory factor analyses in two separate studies
have confirmed the fit and utility of a two-factor structure [48,49].

With increased attention to contextual cognitive behavioural
therapeutic (CCBT) approaches and growing evidence for the rele-
vance of pain acceptance and its relationship with important chronic
pain outcomes [17,22,24,28,46], the utility of the CPAQ in current re-
search is clear. However, two gaps in the literature are evident. First,
it is recommended that chronic pain research not be limited to treat-
ment seeking or pain clinic samples [45]. There also is growing inter-
est in Internet-based interventions and research (e.g., [8,13,23,43])
and a need to validate measures for use in this context [6,7]. Second,
response burden for the research participant or patient, especially in
multivariate studies, and time restrictions in busy clinical encoun-
ters are limitations of longer questionnaires such as the full CPAQ.
While 20 items do not constitute an excessively long scale, impetus
for a short form comes from a number of sources [22,49] as well as
research which recommends the use of suitable short versions
where possible to improve response rates for postal questionnaires
in health settings and research [15,36]. Therefore, the aims of the
Elsevier B.V. All rights reserved.
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Table 1
Sample characteristics.

Internet sample Paper and pencil
sample

Mean (SD) or %
n = 319

Mean (SD) or %
n = 109

Age 44.6 (12.6) 54.0 (12.1)
Pain duration (months) 140 (125.6) 169.9 (126.2)
Female (%) 79.6 83.2
Married/co-habiting (%) 72.7 61.5

Pain in
Lower limbs (%) 41.9 24.2
Upper limbs (%) 38.6 21.6
Chest (%) 27.3 8.3
Back and neck (%) 47.0 49.5
Abdomen (%) 19.7 7.8
Head (%) 39.5 26.6

Work status affected by pain (%) 55.2 43.1
Not working (%) 54.2 71.6
Working full time (%) 22.6 13.8
Working part time (%) 10.7 12.8
Studying (%) 7.8 1.8

Education level
Primary (%) 1.6 7.1
Secondary/high school (%) 31.3 52.2
Tertiary/college (%) 67.1 40.7

Cause(s) of pain
Arthritis (%) 35.1 29.8
Fibromyalgia (%) 42.6 22.8
Headaches/migraine (%) 27.6 15.8
Nerve damage/pain (%) 32 47.4
Disc problems (%) 27.6 34.2
Sciatica (%) 17.6 14
Post-surgical pain (%) 12.5 9.6
Traumatic injury (%) 14.1 20.2

Note. Participants could endorse multiple sites and causes of pain.
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present study were to: (1) validate the CPAQ in an Internet-based,
mixed chronic pain sample using confirmatory factor analysis
(CFA); and (2) develop and validate a short-form of the CPAQ in order
to reduce response burden for participants in research and clinical
settings where a collection of measures may be required. If sup-
ported statistically, an eight-item version was considered to be a rea-
sonable target length, as it is short enough to make the
administration of the measure more efficient, but long enough to
permit retention of two meaningful factors which can be assessed
using confirmatory factor analysis [37].

2. Methods

2.1. Procedure

The study was approved by two research ethics committees
affiliated with a university and a hospital in Western Ireland and,
thus, adhered to general ethical standards for research using hu-
man subjects. Inclusion criteria were that participants be over
the age of 18 years, and have a minimum of three months of
chronic non-cancer pain. The questionnaires took approximately
20–45 min to complete and responses were anonymous unless
respondents opted to be contacted about further related research
in which case personal details were kept confidential.

2.1.1. Paper and pencil sample
Three hundred questionnaire packs were posted to members of

the Irish Chronic Pain Association (ICPA) and included a cover let-
ter and postage-paid return envelope. The response rate was 26.3%
(79 questionnaires returned). The questionnaire also was distrib-
uted to local pain clinics and physiotherapy practices (65 question-
naires were distributed and 15 returned, a response rate of 23.1%)
and posted to members of the public who heard about the study
and requested questionnaire packs (23 out of 44 were returned;
a response rate of 52.3%).

2.1.2. Web survey
Three hundred and ninety-six online participants completed the

same items using an online survey tool (Surveymonkey.com, [18]).
Participants were accessed through chronic pain-related discus-
sion groups, forums and websites which hosted a link to the
questionnaire.

2.2. Participants

In some cases there were large sections of missing data when
respondents skipped sections or stopped answering before the end
of the questionnaire (particularly in the online sample). Participants
that omitted more than 10% of items from any subscale were ex-
cluded (n = 85). The total sample size for analysis was 428. There
were no significant differences between those included and those
excluded in terms of age, sex, education level, pain duration, number
of painful conditions reported, pain severity, pain interference, pain
frequency, anxiety, depression or pain acceptance levels.

The online sample consisted of 319 participants from a number
of different regions including the UK (44.5%), USA (33.1%), Ireland
(10.7%), and Australia (6.6%). The paper and pencil sample con-
sisted of 109 respondents, all of whom resided in Ireland. Sociode-
mographic characteristics and pain-related information for both
groups are summarised in Table 1.

2.3. Measures

2.3.1. Demographics and chronic pain details
Participants were asked to supply details regarding age, gender,

occupational and relationship status as well as duration of chronic
pain, site(s) of chronic pain, and cause of chronic pain. Some details
about medical and alternative treatment were requested, with
items modelled after a survey of chronic pain in Europe [4].

2.3.2. Acceptance
The Chronic Pain Acceptance Questionnaire (CPAQ) [32] is a

20-item inventory measuring acceptance of pain. This measure
has two subscales: activity engagement (AE) and pain willingness
(PW). Participants rate items on a scale from 0 (never true) to
6 (always true). Higher scores denote greater activity engage-
ment and pain willingness (pain willingness items are reverse
scored). Studies indicate reasonable reliability (a = .72–.91) and
validity suggested by high correlations with measures of avoid-
ance, distress, and daily functioning. Two recent confirmatory
factor analyses provide further support for the two-factor struc-
ture of the scale [48,49].

2.3.3. Anxiety and depression
The Hospital Anxiety and Depression Scale (HADS) [52] contains

14 items and was designed for use in medical outpatient clinics.
This measure evaluates severity of anxiety and depression without
contamination of scores by reports of physical symptomatology.
Each item is scored from 0 to 3 with total scores ranging from 0
to 21 for each subscale. Higher scores indicate greater anxiety or
depression. The HADS possesses good psychometric properties
and has been assessed for use in musculoskeletal patients [42]
and people living with spinal cord injury [51] though in both in-
stances item 7 (‘‘I can sit at ease and feel relaxed”) was found to
be somewhat problematic. Administration of the HADS in an Inter-
net sample also has been shown to provide meaningful and valid
data [1].
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2.3.4. Pain severity and interference
The Brief Pain Inventory (BPI) [10] was initially developed for

assessing cancer-related pain, but has since been validated in a
sample with chronic non-malignant pain [44]. The BPI captures
the extent to which pain interferes with various aspects of life
(e.g., general activity, mood, walking ability, normal work, and
relations with other people) as well as level of pain severity with
higher scores indicating greater interference or more severe pain.
Respondents rate their pain severity or interference on a scale from
0 (No pain/does not interfere) to 10 (Pain as bad as you can imag-
ine/completely interferes). Tan et al. [44] reported good scale score
reliability for each subscale (a = .85 for the Severity and .88 for the
Interference scale) and found expected relationships between
these subscales and a measure of disability.

2.4. Data analytic procedures

2.4.1. Confirmatory factor analysis
With sample 1 (i.e., the online participants) confirmatory factor

analysis (CFA), using AMOS 7.0 [2], was employed to test the ade-
quacy of the previously supported two-factor model of the CPAQ.
For purposes of comparison, a one-factor model in which all items
were specified to a single factor also was estimated (e.g., [38]).

CFA models were evaluated using a number of recommended
goodness-of-fit indices: the bootstrap adjusted chi-square (v2)
and the Bollen-Stine bootstrap p-value (both are highly sensitive
to sample size); root-mean-square-error-of-approximation
(RMSEA), Tucker-Lewis index (TLI), comparative fit index (CFI),
goodness-of-fit index (GFI), adjusted goodness-of-fit index (AGFI)
and the Akaike information criteria (AIC). Guidelines suggest that
RMSEA values less than .08 reflect adequate fit with values less
than .06 indicating good fit [9,21]. For TLI, CFI, GFI and AGFI, values
closer to 1 are better with values above .90 indicating acceptable fit
and values above .95 suggesting good fit (except in the case of
AGFI, which adjusts for degrees of freedom and suggests good fit
when it is above .80) [9,21]. AIC is used when comparing two mod-
els, with smaller values representing a better fit [9].

2.4.2. Item reduction
Decisions regarding item reduction were shaped by the goals of

producing a reliable shorter scale (with a minimum of four items
per subscale) which preserves the original factor structure using
statistical criteria as guides to item selection (see [37]). These in-
cluded potential removal of items with standardized item-to-fac-
tor loadings below .50 or item-to-total correlations below .50. As
well, items that were potentially redundant based on inspection
of modification indices and those whose removal had negligible ef-
fect on scale score reliability were considered for deletion. Load-
Table 2
Confirmatory factor analysis of the CPAQ in the online sample and CPAQ-8 in both the on

Model No. of items x2(B–S) df RMSEA RM

Sample 1 – online (n = 307)
(A) 1 Factor 20 755.119* 170 .106 (.0
(B) 2 Factor 20 441.088* 169 .073 (.0
(C) 2 Factor 19 375.114* 151 .070 (.0
(D) 2 Factor 19 321.471* 149 .062 (.0
(E) 2 Factor 8 39.790* 19 .060 (.0

Sample 2 – paper and pencil (n = 109)
(F) 2 Factor 8 30.252 19 .074 (.0

Notes. Bootstrapped goodness-of-fit indices are reported due to significant multivariate
x2(B–S):Bollen–Stine chi-square; df: degrees of freedom; RMSEA: root-mean-square-e
goodness-of-fit index; AGFI: adjusted goodness-of-fit index; AIC: Akaike information cri
Model C excludes item 16.
Model D excludes item 16 and specifies covariance between error terms for items 1, 2 a
* p < .05.
ings from factor analyses in previously published validation
studies [40,41,48,49] also were examined to check the appropriate-
ness of excluding items.

2.4.3. Assessment of CPAQ short-form construct validity
Dimensionality of the resulting CPAQ short form was assessed

using CFA in both samples one and two, with an assessment of fac-
torial invariance across the two samples. Tests for invariant facto-
rial structure of the CPAQ short form were conducted using
multiple-group CFAs in AMOS. Following Netemeyer, Boles and
McMurrian [38], three models were compared to the baseline
model with the following constraints specified: (a) invariant factor
loadings across groups, (b) invariant factor loadings and invariant
factor correlations; and lastly (c) invariant factor loadings, invari-
ant factor correlations, and invariant factor variances across
groups. Measurement invariance is supported when constrained
models do not provide poorer fit as indicated by fit indices or using
the chi-square difference test.

Having established adequate reliability and dimensionality, the
construct validity of the short-form version of the CPAQ was as-
sessed using correlation and structural equation modelling
(SEM). As outlined by Kline [21], two-step modelling was em-
ployed whereby the structural regression model was first specified
as a measurement model before the structural components were
investigated.

3. Results

The two samples were compared and tested for differences in
demographic characteristics and scores on self-report measures.
The paper and pencil sample were found, after Bonferroni correction,
to be significantly older (Ms = 54 versus 44, t [427] = 6.89, p < .001,
r = .32), and to have less pain interference (Ms = 5.64 versus 6.57, t
[415] = �3.66, p < .001, r = .18) and less depression (Ms = 7.97 versus
9.39, t [414] = �2.96, p = .003, r = .14) than the online sample. How-
ever, no differences were found for total pain duration, number of
sites of pain, pain severity, anxiety, emotional distress (based on to-
tal HADS scores) or scores on acceptance scales or subscales. The on-
line sample were more likely than the paper and pencil sample to
have had a formal diagnosis of depression or anxiety [v2 (1,
N = 426) = 17.91, p < .001, Cramer’s V = .21], to have reached tertiary
level education [v2 (1, N = 423) = 24.75, p < .001, Cramer’s V = .23], to
be working [v2 (1, N = 414) = 7.41, p = .008, Cramer’s V = .13], and
less likely to be retired [v2 (1, N = 492) = 41.02, p < .001, Cramer’s
V = .29] than the paper and pencil sample. The samples did not differ
in terms of gender composition, marital status or likelihood of being
in receipt of disability payments. Although effect sizes for sample
differences were small to moderate, the two samples were analysed
line and paper and pencil samples.

SEA (90% CI) TLI CFI GFI AGFI AIC model

98–.114) .748 .774 .750 .691 835.119
64–.081) .882 .895 .875 .845 523.088
61–.079) .900 .912 .887 .858 453.114
52–.071) .922 .932 .904 .877 403.471
33–.086) .973 .982 .967 .937 73.790

06–.122) .939 .959 .939 .885 64.252

non-normality within these data.
rror-of-approximation; TLI: Tucker–Lewis index; CFI: comparative fit index; GFI:
teria.

nd 5, 10 as indicated by modification indices.



Table 3
Descriptive data and standardized regression weights from the CFAs for the final 8 items in the CPAQ-8.

Item
#

Items Sample 1 Sample 2

Mean (SD) Standardized
regression
weights

Mean (SD) Standardized
regression
weights

1 I am getting on with the business of living no matter
what my level of pain is.

3.66 1.56 .748 4.24 1.24 .612

6 Although things have changed, I am living a normal
life despite my chronic pain.

2.80 1.73 .832 3.62 1.92 .899

9 I lead a full life even though I have chronic pain. 2.77 1.85 .930 3.18 1.99 .737
15 When my pain increases I can still take care of my

responsibilities.
2.93 1.67 .698 3.47 1.79 .598

13 Keeping my pain level under control takes first
priority whenever I am doing something.

2.44 1.62 .730 3.28 1.89 .691

14 Before I can make any serious plans, I have to get
some control over my pain.

2.44 1.72 .859 1.89 2.89 .865

17 I avoid putting myself in situations where my pain
might increase.

2.02 1.39 .531 1.43 1.44 .579

18 My worries and fears about what pain will do to me
are true.

2.58 1.73 .552 1.37 1.72 .566

Activity engagement: items 1, 6, 9 and 15, Pain willingness: items 13, 14, 17 and 18.
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separately for the short form development process, with sample 1
(online) used for initial scale reduction and sample 2 (paper and pen-
cil) for validation purposes.

3.1. Confirmatory factor analysis of the CPAQ – sample 1 (online)

Following missing value analysis in SPSS, the expectation max-
imization algorithm for imputing missing data was employed (Lit-
tle’s MCAR test p = ns). Due to multivariate non-normality of data
(normalized Mardia’s coefficient values were 89.70 and 27.00)
analyses were performed using bootstrapped maximum likelihood
estimation. Based on Mahalanobis distance, 12 cases were identi-
fied as multivariate outliers, p < .001 and were excluded from fur-
ther analysis leaving a sample of 307.

Table 2 contains fit indices for CFA models. Model A was a one-
factor model in which all items were specified to a single factor. As
expected, fit indices failed to meet recommended cut-off criteria
(RMSEA > .10; TLI, CFI, GFI < .90; AGFI < .80). Although the fit of
the two-factor model (model B) was a significant improvement
based on a chi-square difference test, Dv2 (1) = 314.03, p < .001,
with adequate RMSEA (RMSEA = 0.07) and AGFI (>.80) values, CFI,
TLI and GFI values did not meet the .90 cut-off. The decision to test
the model proposed by Wicksell et al. [49], which excluded item 16
(‘‘I will have better control over my life if I can control my negative
thoughts about pain”) due to low intercorrelations with other
items, was further supported by an examination of parameter esti-
mates of model B. Specifically, in sample 1, item 16 did not load
significantly onto the pain willingness factor. The fit of the two-fac-
tor model excluding item 16 (model C) had acceptable RMSEA, TLI,
CFI and AGFI values, though GFI was just short of the .90 guideline.
When modification indices were examined, two pairs of items with
related content were candidates for the specification of covariance
for error terms1. Thus error terms of items 1 (‘‘I am getting on with
the business of living no matter what my level of pain is”) and 2
(‘‘My life is going well even though I have chronic pain”) as well as
1 Modification indices also indicated that specifying a covariance between error
terms for items 17 (‘‘I avoid putting myself in situations where my pain might
increase”) and 18 (‘‘My worries and fear about what pain will do to me are true”) as
well as items 5 (‘‘It’s not necessary for me to control my pain in order to handle my
life well”) and 8 (‘‘There are many activities I do when I feel pain”) would improve
model fit. However, item content for 17 and 18 did not appear to be sufficiently
similar to justify specifying this modification, and whilst items 5 and 8 did appear to
be somewhat more similar, specifying this modification in addition to 1, 2 and 5, 10
resulted in slightly worse fit than model D.
those of items 5 (‘‘It’s not necessary for me to control my pain in or-
der to handle my life well”) and 10 (‘‘Controlling pain is less impor-
tant than any other goals in my life”) were allowed to covary in
model D. A significant improvement in model fit was observed be-
tween models C and D, Dv2 (2) = 53.64, p < .001, with all fit indices
in the acceptable range and comparable to results reported by Vow-
els et al. [48] and Wicksell et al. [49].

3.2. Item reduction

For the PW subscale after the removal of item 16, items 4, 7 and
11 had factor loadings below the .50 cut-off. Furthermore, item 20
was below the .50 cut-off for item-total correlations. These four
items also had the least impact on reliability if deleted. Thus the
pain willingness subscale for the final short-form contained items
13, 14, 17 and 18.

For the AE subscale, items 5 and 8 had standardized regression
weights below .50, and the ambiguity of item 8 ‘‘There are many
activities I do when I feel pain” has been highlighted by Nicholas
and Asghari [39]. In addition, item 3 was below the .50 cut-off
for item-total correlations. Redundancy in terms of item wording,
in particular items 1 and 2, had been suggested by modification
indices in the CFA. Three expert raters evaluated item 1 more pos-
itively than item 2 in terms of its pertinence/suitability for inclu-
sion in a short-form version; thus, item 2 was removed. Further
reduction of items was based on excluding those items with the
least impact on reliability if removed, which included items 10,
12 and 19. The final four-item Activity Engagement subscale con-
sisted of items 1, 6, 9 and 15 (see Appendix A).

The dimensionality of the resultant 8-item short-form version
(henceforth called the CPAQ-8) was tested. Confirmatory factor
analyses were conducted in both samples 1 and 2. Fit statistics, re-
ported in Table 2, suggest adequate to good fit. Means, standard
deviations and standardized regression weights (factor loadings)
are reported in Table 3 for both samples. Factor loadings for all
items were significant and above .50. The intercorrelation between
the Pain Willingness and Activity Engagement subscales were .61
in sample 1, and .39 in sample 2.

3.3. Invariance of the CPAQ-8

Multiple-group CFAs in AMOS were used to test for invariant
factor structure across samples 1 and 2. Table 4 presents fit indices



Table 4
Tests of CPAQ-8 measurement invariance – goodness-of-fit for models based on responses by sample 1 (online, n = 307) and sample 2 (paper and pencil, n = 109).

Model x2 df Dx2 Ddf RMSEA GFI CFI TLI

No constraints (baseline model) 76.406 38 .049 .956 .968 .953
Factor loadings invariant 85.252 44 8.846 6 .048 .951 .966 .957
Factor loadings and factor covariances invariant 85.743 45 9.337 7 .047 .950 .966 .958
Factor loadings, factor covariances and factor variances invariant 90.156 47 13.75 9 .047 .947 .964 .957

Note. Items 2 and 13 set as reference variables.
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for invariance models. The baseline model shows very good fit with
an RMSEA value below .05 and GFI, CFI and TLI values above .95.
When factor loadings were constrained to be equal across groups
there was very little change in fit indices and no significant differ-
ence according to the chi-square difference test, Dv2 (6) = 8.85,
p = ns, providing support for factor loading invariance. Similarly,
there was no significant difference in fit between the model spec-
ifying invariant factor loadings and factor correlations and the
baseline model, Dv2 (7) = 9.34, p = ns, or the final model with
invariant factor loadings, factor correlations and factor variances
and the baseline model, Dv2 (9) = 13.75, p = ns. As such, there ap-
pears to be evidence of measurement invariance of the CPAQ-8
across both the paper and pencil and the online samples.

3.4. Reliability and validity of the CPAQ-8

The resulting short form consists of eight items with two sub-
scales (four items in each), with total scores ranging from 0 to
48. The shortened scale evidenced adequate to good scale score
reliability with Cronbach’s alpha ranging between .77 and .89 in
the two samples. Reliability, means and standard deviations for
the full and shortened CPAQ scale and subscales are presented in
Table 5.

Correlations between the full length CPAQ and the shortened
CPAQ-8 were .95 and .93 in samples 1 and 2, respectively
(p < .001). However, as this calculation is based on a single admin-
istration of the full CPAQ from which the short form was extracted,
it is likely to be an overestimate as the same items are correlated
twice. The correlation between the CPAQ (excluding the 8 items re-
tained for the short-form) and the CPAQ-8 was .81, p < .001.

Correlations between CPAQ and CPAQ-8 scores and other re-
lated variables in both samples combined (N = 366–423), are
shown in Table 6.

The CPAQ-8 appears to replicate the pattern of correlations ob-
tained with the full length scale (a pattern which remains when
the CPAQ-8 items are removed from the CPAQ and the correlations
recalculated). As expected, greater levels of activity engagement,
pain willingness and overall pain acceptance, as measured by the
CPAQ-8, were associated with fewer medical visits for pain, less
depression and anxiety, lower pain interference and pain severity.
Table 5
Descriptive statistics for the full length and short form of the CPAQ for samples 1 and 2.

Sample 1 – Online

CPAQ CPAQ-8

Activity
engagement

Pain
willingness

Total Activity
engagement

Pain
willingness

Tota

a .89 .78 .89 .89 .77 .85
M 32.6 21.9 54.4 12.3 9.5 21.7
SD 12.8 8.5 18.5 5.8 4.9 9.1
Median 33.0 21.0 55.0 12.0 10.0 22.0
Mode 29.0 20.0 60.0 10.0 10.0 24.0

Percentiles
25th 23.0 16.0 41.0 8.0 6.0 15.0
50th 33.0 21.0 55.0 12.0 10.0 22.0
75th 42.0 27.0 67.0 17.0 13.0 28.0
The magnitude of correlations between the HADS and CPAQ and
CPAQ-8 scales was comparable to those reported in other valida-
tion studies (e.g., [40,49]).

Structural equation modelling was used to test whether the
acceptance subscales mediate the relationship between pain sever-
ity and outcomes including pain interference, depression and anx-
iety. The measurement model for these predictions was specified
such that all latent variables were allowed to intercorrelate freely.
Scale items were used to indicate latent constructs. In this case,
four pain willingness items (CPAQ-8), four activity engagement
items (CPAQ-8), four pain severity items (BPI), seven pain interfer-
ence items (BPI), seven HADS anxiety and seven HADS depression
items were modelled as indicators of their respective latent
constructs.

For the initial measurement model, poor fit was obtained: v2

(480) = 1305.331, RMSEA = .06 (.06–.07), TLI = .88, CFI = .89,
GFI = .83, AGFI = .80. Examination of modification indices suggest
that the assumption of uncorrelated error for a number of items
from the HADS anxiety subscale were potential sources of poor
fit, while standardized residuals suggested large residual covari-
ances (>2.58) between HADS item 7 and a number of other items
in the model, suggesting that this item is loading onto constructs
other than anxiety. Pallant and Bailey [42] suggest that HADS item
7 (‘‘I can sit at ease and feel relaxed”), in particular, may be inap-
propriate for samples with musculoskeletal pain who can find sit-
ting a problem, and suggest excluding this item. As such, the model
was respecified excluding this item: v2 (449) = 1135.03, Bollen-
Stine bootstrap p = .005, RMSEA = .06 (.06–.07), TLI = .90, CFI = .91,
GFI = .84, and AGFI = .81.

Modification indices (MI) suggested that there were further
sources of model misspecification; therefore modifications were
made in an attempt to improve fit. In particular, error covariances
between BPI items concerning ‘general activity,’ ‘walking ability,’
‘normal work,’ and between ‘mood’ and ‘relations with other peo-
ple’ were permitted. Some studies have found that the BPI interfer-
ence subscale represents two factors referring to: (1) pain
interference of activity (three items: walking ability, general activ-
ity and normal work) and (2) pain interference of mood (two
items: mood and relations with others) [35]. As such, modifications
were made one at a time (four times in total), in which error covar-
Sample 2 – paper and pencil

CPAQ CPAQ-8

l Activity
engagement

Pain
willingness

Total Activity
engagement

Pain
willingness

Total

.84 .80 .86 .79 .77 .78
36.8 20.6 57.4 14.5 8.9 23.4
12.8 10.2 19.4 5.5 5.7 9.1
38.0 20.0 57.0 15.0 9.0 24.0
54.0 13.0 57.0 15.0 6.0 25.0

28.0 13.0 43.0 10.5 5.0 16.0
38.0 20.0 57.0 15.0 9.0 24.0
45.0 26.5 70.5 19.0 13.0 29.0



Table 6
Correlations between CPAQ scales and background, pain, emotional distress and self-efficacy variables in the entire sample (samples 1 and 2 combined).

1 2 3 4 5 6 7 8 9 10 11 12 13 14

1. Acceptance (CPAQ) –
2. Activity engagement

(CPAQ)
.90** –

3. Pain willingness (CPAQ) .79** .45** –
4. Acceptance (CPAQ-8) .95** .83** .78** –
5. Activity engagement

(CPAQ-8)
.85** .93** .44** .86** –

6. Pain willingness (CPAQ-
8)

.73** .43** .90** .82** .44** –

7. Depression (HADS) �.59** �.53** �.46** �.56** �.53** .40** –
8. Anxiety (HADS) �.69** �.68** �.46** �.67** �.69** �.42** .69** –
9. HADS total �.60** �.65** �.50** �.66** �.65** �.45** .93** .91** –
10. Pain interference (BPI) �.44** �.38** �.38** �.44** �.40** �.33** .38** .44** .44** –
11. Pain severity (BPI) �.38** �.30** �.36** �.38** �.31** �.33** .32** .36** .36** .87** –
12. Age .14** .14* .09 .11 .15* .02 �.23** �.12 �.19** �.09 .03 –
13. Pain duration .14** .20** �.01 .09 .18** �.05 �.16** �.15* �.17** �.02 �.01 .40** –
14. Medical visits in the

last 6 months
�.33** �.31** �.24** �.32** �.33** �.20** .21** �.25** .25** .26** .20** �.08 �.09 –

M 55.10 33.52 21.58 22.11 12.75 9.36 9.30 9.19 18.49 5.59 22.52 46.99 147.82 7.32
SD 18.71 12.93 9.18 9.18 5.84 5.21 4.52 3.99 7.82 1.91 7.42 13.10 126.85 7.20

* p < 0.01.
** p < .001.
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iances were permitted for the pair of items with the highest MI
(the aforementioned BPI items). Each time, the improvement in
model fit was statistically significant according to chi-square dif-
ference tests, with generally adequate overall fit for the final mod-
el; v2 (445) = 948.59, Bollen-Stine bootstrap p = .005, RMSEA = .05
(.05–.06), TLI = .92, CFI = .93, GFI = .87, AGFI = .85. Factor loadings
ranged from .36 to .86 and were generally higher than .50. Inter-
correlations among latent constructs corrected for measurement
error ranged from .31 to .82 and were all statistically significant.

3.5. Structural model

An initial model was tested with pain severity predicting lev-
els of pain interference, depression and anxiety, the residuals for
which were permitted to correlate. The correlation between
depression and anxiety residuals, in particular, can be justified
as both are subscales of the HADS (e.g., [17]), while a correlation
between pain interference and depression and anxiety residuals
seems theoretically and empirically acceptable. Model fit was
adequate to good: v2 (242) = 594.438, Bollen-Stine bootstrap
p = .005, RMSEA = .06 (.05–.07), TLI = .93, CFI = .93, GFI = .89, and
AGFI = .87. As shown in Fig. 1, pain severity accounted for 41%
of the variance in pain interference, 14% for depression and
Pain Severity

.64

.31

.38

Fig. 1. Structural model showing the impact of level of pain severity (BPI) on pain interfer
path coefficients from bootstrapped samples. Indicator variables are omitted from the d
10% for anxiety with relatively strong correlations between all
‘outcome’ variables.

Having established that pain severity is associated with emo-
tional distress and the degree of pain interference, a model was
tested in which the relationship between pain severity and out-
comes was fully mediated by pain willingness and activity engage-
ment. Fit indices suggested reasonable fit: v2 (448) = 1037.531,
Bollen-Stine bootstrap p < .001, RMSEA = .06 (.05–.06), TLI = .91,
CFI = .92, GFI = .87, and AGFI = .84.

This model was compared to one in which pain severity was
hypothesized to also directly influence outcomes, suggesting par-
tial rather than full mediation. The addition of these three param-
eters resulted in a significant improvement in model fit: v2

(445) = 948.591, Bollen-Stine bootstrap p = .005, RMSEA = .05
(.05–.06), TLI = .92, CFI = .93, GFI = .87, and AGFI = .85. Two struc-
tural parameter estimates were not statistically significant. The re-
moval of the path from pain willingness to depression did not
result in a significant decrement in overall fit and remaining
parameter estimates were statistically significant at the .05 level.
The fit statistics for the final model were: v2 (446) = 950.851, Bol-
len-Stine bootstrap p < .001, RMSEA = .05 (.05–.06), TLI = .92,
CFI = .93, GFI = .87, and AGFI = .85. Mean standardized path coeffi-
cients from bootstrapped samples for this reduced model are
Pain 
Interference

Depression

Anxiety

.69

.47

.58

ence (BPI), depression (HADS) and anxiety (HADS). Numbers are mean standardized
iagram for clarity.
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Pain 
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Pain 
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Pain Severity

.45
-.44

-.36

.10

-.38

.13

.43

.29

-.19

-.32

-.79

-.12

.47

Fig. 2. Modified structural model showing mean standardized path coefficients from bootstrapped samples for the partial mediation of the relationship between pain severity
and outcomes by pain acceptance variables (CPAQ-8 items).
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shown in Fig. 2 and indicate that with the addition of activity
engagement and pain willingness, the direct associations between
pain severity and pain interference, depression and anxiety, though
significant, were greatly reduced. Bootstrapping of maximum like-
lihood estimates showed minimal bias of parameter estimates
(estimated bias for all standardized path coefficients <.002).

4. Discussion

Findings of the present study provide evidence for the dimen-
sionality, reliability and validity of the CPAQ in a mixed chronic
pain Internet sample. The CPAQ evidenced similar psychometric
properties in this sample to those reported in other studies involv-
ing paper and pencil administrations of the measure and the paper
and pencil sample used in the current study. In particular, the fit of
a two-factor structure consisting of pain willingness and activity
engagement was confirmed, though good model fit was only
achieved following the exclusion of item 16, a finding also reported
by Wicksell et al. [49]. The measure evidenced a good scale score
reliability, with Cronbach’s alpha coefficients comparable to those
reported in other studies. Further, the pattern of correlations
among relevant variables was as predicted, with higher levels of
acceptance related to lower levels of pain, disability and distress,
and fewer medical visits for pain.

Mean scores for online participants were comparable to those of
the paper and pencil sample, members of a patient support organi-
sation [49] and pain clinic attendees [39] but, somewhat higher
(indicating higher levels of acceptance) than means reported in
other studies with pain clinic patients [28,41,48]. Given the slightly
more heterogeneous nature of an Internet sample, it is possible
that mean levels of acceptance may be slightly higher when com-
pared to participants who are actively seeking treatment.

A number of guidelines were used to reduce the length of the
CPAQ with a view to creating a short form with the same factor
structure and psychometric properties as the original. The CPAQ-
8 contains eight items and consists of two factors which reflect
Activity Engagement and Pain Willingness. A notable strength of
the short-form activity engagement subscale of the CPAQ-8 is that
it excludes items that refer to controlling pain which have been
suggested to reflect ideas of pain willingness (i.e., an absence of a
pain control agenda) more than or in addition to activity engage-
ment [39,49]. The two-factor structure was successfully main-
tained in the short form and was found to be invariant across
both the Internet and the paper and pencil sample. This invariance
was observed despite modest differences emerging between the
two samples and provides some evidence in support of the poten-
tial generalizability of the scale and its suitability for use in Inter-
net-based research. However, given that the online sample was
used to derive the short-form, similar analyses in new samples will
be required.

Reliability for the CPAQ-8 was good, and evidence for validity
was derived from the pattern and magnitude of correlations with
other relevant variables that were similar to those obtained with
the full scale and generally similar to those reported in other stud-
ies [19,39,40,49]. Furthermore, acceptance as measured by CPAQ-8
subscales appears to partially mediate the relationship between
pain severity, and the degree of pain interference and emotional
distress. This is consistent with a contextual view wherein accep-
tance would be predicted to affect the influence of pain severity
on functioning and emotional distress. Similarly, acceptance has
been shown to mediate the effects of catastrophic thinking on out-
comes [47], while pain willingness in particular moderated and
partially mediated the influence of pain intensity on physical qual-
ity of life in a study of people with haemophilia [16].

In keeping with findings from some studies, the activity engage-
ment subscale proved to be more powerfully related to outcomes
than pain willingness [39,46,49]. Specifically, although both sub-
scales partially mediated the relationships between pain severity
and outcomes, pain willingness accounted for a small portion of
the variance in pain interference and anxiety, and was not signifi-
cantly related to depression.

Despite the limited role observed for pain willingness in this
model other research attests to its utility. For example, researchers
have documented that pain willingness was as strongly related to
outcomes as, or in some instances more strongly related to out-
comes than, activity engagement (e.g., [28,32]). Further, the pain
willingness subscale has been shown to correlate uniquely and in-
versely with the number of pain medications used [28], and with
anger, frustration, and uncertainty [24]. We note that all items in
the pain willingness subscale are reverse scored and might be bet-
ter described as ‘‘pain unwillingness” rather than pain willingness
per se. This subscale refers to ‘‘disengaging from the struggle to
limit contact with pain” [48] and items make reference to control-
ling and avoiding pain. A future refinement of this measure might
involve rethinking the pain willingness label to more accurately re-
flect the item content.
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The CPAQ-8 PW subscale’s limited relationship to outcomes
may reflect the choice of dependent variables, in that PW appears
to be strongly related to constructs such as pain-related anxiety
and catastrophising, for example, which were not measured in this
study. Further, the use of SEM to test predictions is a departure
from previous research which has used multiple regression analy-
sis. The advantages of SEM include modelling relationships among
multiple independent and dependent constructs simultaneously,
and combining analysis of the measurement component of the
model, thus taking measurement error into account. Further re-
search is needed to elucidate the distinctive contributions of both
subscales, and to begin to test more complex models using SEM
where possible.

Future studies are also required to establish the extent to which
the CPAQ-8 reflects the contextually based concept of acceptance
that the full form was developed to reflect. This conceptualisation
of acceptance is embedded within a broader model of human func-
tioning and is considered one facet of psychological flexibility (see
[20]). Recently, other measures of general psychological flexibility
have been developed (e.g. [3,5]) as well as measures specific to
psychological flexibility in chronic pain [30,31,50]. The relation-
ship between the CPAQ-8 and these measures should be examined.
Furthermore, similar but distinct formulations and measures of
pain adjustment (e.g.[12,14]) have been developed and are starting
to be assessed (e.g. [11,34]). Further studies should aim to examine
the relationship between the CPAQ-8, these measures of adjust-
ment and their underlying theoretical frameworks.

Certain limitations of the current study require attention. Psy-
chometric analyses of the CPAQ-8 were performed based on the
data from the 20-item CPAQ and validity and reliability of the
CPAQ-8 will need to be evaluated further in new samples. In par-
ticular, the short form development sample included a diverse
group of people with chronic pain who participated online in a
number of different countries, while the paper and pencil sample
consisted mainly of members of the Irish Chronic Pain Associa-
tion. Therefore, validation in clinical samples and settings and
in other countries is required. The study was not designed to cap-
ture test–retest reliability or sensitivity to change and further re-
search to determine these characteristics is necessary. It is also
important to derive clinically meaningful scoring systems for
the CPAQ-8, which may enable researchers and clinicians to clas-
sify patients based on their scores, to predict outcomes based on
agreed ‘‘high” or ‘‘low” scores and to target treatment and those
at risk of poor outcomes. As with other studies in this area, the
reliance on a cross-sectional design means that, although direc-
tional predictions were tested, causal inferences cannot be made.
The interpretation of associations should also be qualified by the
possible inflation of correlations due to shared method variance
of self-report measures, though this is difficult to avoid given
the subjective nature of the constructs being assessed. Similarly,
it has been suggested that the stronger relationship of the activity
engagement subscale to distress and disability outcomes may
need to be interpreted with a degree of caution due to overlap-
ping item content [49]. For example, the behavioural nature of
items referring to engaging in normal activities in the presence
of pain are similar to questions referring to the extent to which
pain interferes with various everyday activities.

In conclusion, these preliminary analyses attest to the reliability
and validity of a 19 item variation of the CPAQ in an Internet-based
chronic pain population. Furthermore, this study provides initial
evidence for reliability and validity of the CPAQ-8 short-form
which captures both pain willingness and activity engagement,
two facets of pain acceptance which appear to make individual
contributions to physical and psychological functioning in people
with chronic pain. Future research is needed for additional valida-
tion and psychometric assessment of this measure in new samples.
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Appendix A

A.1. Chronic Pain Acceptance Questionnaire–8 (CPAQ-8)

Directions: Below you will find a list of statements. Please rate
the truth of each statement as it applies to you by circling a num-
ber. Use the following rating scale to make your choices. For in-
stance, if you believe a statement is ‘‘Always True”, you would
circle the 6 next to that statement.
Never
true

V
r

ery
arely

true
Seldom
true
Sometimes
true

O
t

ften
rue
Almost
always true

A
t

lways
rue
0 1
 2
 3 4
 5 6
1.
 I am getting on with the business of living
no matter what my level of pain is
0 1
 2 3
 4 5
 6
2.
 Keeping my pain level under control takes
first priority whenever I am doing
something
0 1
 2 3
 4 5
 6
3.
 Although things have changed, I am living
a normal life despite my chronic pain
0 1
 2 3
 4 5
 6
4.
 Before I can make any serious plans, I
have to get some control over my pain
0 1
 2 3
 4 5
 6
5.
 I lead a full life even though I have chronic
pain
0 1
 2 3
 4 5
 6
6.
 When my pain increases, I can still take
care of my responsibilities
0 1
 2 3
 4 5
 6
7.
 I avoid putting myself in situations where
my pain might increase
0 1
 2 3
 4 5
 6
8.
 My worries and fears about what pain
will do to me are true
0 1
 2 3
 4 5
 6
Note. Pain willingness scale = Items 2, 4, 7 and 8 (reverse scored), activity
engagement scale = Items 1, 3, 5 and 6, total = activity engagement + pain
willingness.
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