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Abstract: According to the dual process model of coping, assimilative or accommodative
strategies can be applied to deal with aversive life situations. In people with chronic pain, the
tenacious focus on achieving analgesia is often referred to as assimilative coping and associated
with more disability and catastrophic thinking. In contrast, accommodative coping (accepting
one’s pain and setting new goals) appears to have beneficial effects. To assess how people with
chronic pain use these different coping strategies, questionnaires measuring these concepts are
needed. Following international guidelines, a German version of the Pain Solutions Questionnaire
(PaSol) was prepared. A sample of 165 participants with chronic low back pain (CLBP; 60%
women; age 53 + 8.4 years) filled in the questionnaire and measures for pain-related disability,
affective distress, catastrophic thinking, and attention to pain. Item analyses, an exploratory fac-
tor analysis, and correlations with pain-related measures were calculated. In addition, data from
98 participants who received psychological treatment were examined to investigate the PaSol’s
sensitivity to change. The exploratory factor analysis reproduced the original questionnaire’s
four-factor structure. Internal consistencies for the subscales ranged from Cronbach’s a=0.72
to a=0.84. Mean item difficulties for the subscales ranged from p=0.62 to p=0.79. The highest
correlations were found for Meaningfulness with catastrophic thinking (»=—0.58) and affective
distress (r=—0.36). The PaSol subscale Meaningfulness predicted pain-related disability; the
subscales Meaningfulness and Solving Pain predicted affective distress. Furthermore, the PaSol
was found to be sensitive to detect changes over time. The German version of the PaSol is a
reliable and valid instrument in the measurement of assimilative and accommodative coping
strategies in people suffering from CLBP. It may provide a useful tool when examining temporal
dynamics of the changing coping strategies in the transition from acute to chronic pain as well
as during pain treatments.
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Background

Coping with chronic pain is a challenge for patients and health care providers. Patients
suffering from chronic low back pain (CLBP) often express the wish for pain relief
when beginning a new treatment. Most CLBP patients have tried several interven-
tions to cure their pain or get more control over it.! The search for full recovery can
involve great effort; despite this effort, the majority of attempts remain unsuccessful > *
Repeated failures in controlling pain can lead to less pain tolerance, more worry, and
fear or catastrophic thinking, thus opening up new areas of concern.>”’

submit your manuscript

Dove “ in n

http:

Journal of Pain Research 2017:10 1437-1446 1437
© 2017 Sielski et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.

TACTM php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://www.dovepress.com/permissions.php
www.dovepress.com
www.dovepress.com
www.dovepress.com

Sielski et al

Dove

A very useful model in this context is the dual process
model of coping by Brandtstédter and Renner.® In this model,
the authors distinguish two coping processes that can be acti-
vated when people are confronted with adverse life situations
such as persistent pain. They call the tenacious search for a
solution “assimilative coping”. Assimilative coping is often
the first way of dealing with problems and can be successful
if goal attainment is realistic and controllable. Regarding
chronic pain, assimilative coping can mean focusing on
achieving analgesia, such as through bed rest or taking (more)
medication.’ If repeated attempts at achieving pain relief fail,
patients with chronic pain tend to intensify their efforts: often,
they narrow their focus on, and increase the importance of,
the goal of pain relief, rather than accepting the pain. As the
probability of reaching the goal of a pain-free life is very low
and achievement of this goal is not in the person’s control,
the tenacity invested in further attempts can lead to adverse
consequences in the long term.!%*2 Therefore, it may be more
advantageous to change the coping strategy from assimilative
to accommodative coping. “Accommodative coping” means
flexibly adjusting the goal when the initial goal cannot be
reached, possibly aiming at a new goal. For patients with
chronic pain, this can mean relinquishing the goal of pain
relief and setting new and realistic goals for a more satisfying
life despite the pain. Acceptance of the insolubility of chronic
pain has been found to be associated with lower reports of
pain, less depression, and less disability.!>'* However, the
disengagement from pain is difficult, especially in the pres-
ence of catastrophic thinking and hypervigilance, which are
often consequences of unsuccessful assimilative coping.'>!”

On the basis of the dual process model, the Pain Solutions
Questionnaire (PaSol)'® was developed to assess how people
construct problems and seek solutions with regard to pain.
In contrast to other instruments, the PaSol captures both the
assimilative and accommodative ways of coping from an
action-oriented and goal-dependent perspective. The PaSol
is a 14-item instrument that aims at measuring different atti-
tudes to solving the problem of pain by using four subscales.
The subscales Problem-Solving (ie, I try everything to get rid
of my pain) and Belief in a Solution (ie, I am convinced that
there is a treatment for my pain) represent the assimilative
approach to deal with pain, whereas the subscales Accep-
tance of the Insolubility of Pain (ie, I can accept that I can’t
control my pain) and Meaningfulness of Life Despite Pain
(ie, I try to live with my pain) target accommodative coping.
The item construction aimed at ensuring that the problem-
solving attitudes were particularly related to pain, both
acute and chronic situations, were presented, and potential

outcome and process measures (ie, disability and attention)
were kept separate. To create the items, items from the Tena-
cious Goal Pursuit and Flexible Goal Adjustment scale,? the
Dutch version of the Chronic Pain Acceptance Questionnaire
(CPAQ),"” and the Illness Cognition Questionnaire (ICQ)*
were inspected and, if they appeared useful within the context
of the dual process model, adapted for the purpose at hand.
The resulting scale was shown to have good reliability and
validity. Cronbach’s a coefficients for the subscales of the
original scale range from ¢=0.77 to ¢=0.86."'% According to
a content analysis of instruments that measure the construct
of acceptance, Lauwerier et al?! found the PaSol to be the
only questionnaire besides the CPAQ that includes items on
all relevant scales of acceptance (ie, disengagement from
pain control, pain willingness, and engagement in activities
other than pain control). Furthermore, assimilative coping
as measured with the PaSol was shown to be related to dis-
ability, affective distress, attention to pain, and catastrophic
thinking, and it explained unique variance in the prediction
of medication overuse headache.”!®#?? To date, there is little
research about assimilative and accommodative coping and
its consequences for the specific group of patients suffering
from CLBP.

To sum up, despite indications that accommodative coping
may have beneficial effects, research in this area and validated
instruments for the assessment of these coping strategies are
sparse. The purpose of the current study was to investigate
the psychometric properties of the German adaptation of the
PaSol in a CLBP sample and to provide further information
about the factor structure and concurrent validity. In addi-
tion, we aimed at assessing whether the PaSol is sensitive to
changes through a psychotherapeutic intervention.

Methods

Translation and cross-cultural adaptation

Permission to translate and validate the PaSol (English ver-
sion of the study by De Vlieger et al'®) was obtained from the
original authors. The translation and cross-cultural adapta-
tion process followed the guidelines of Beaton et al.?* Prior
to assessment, the pre-final version was given to a group of
five CLBP patients. They filled in this version of the PaSol
and provided general feedback about the questionnaire. Fur-
thermore, they were interviewed about potential difficulties in
understanding the items. Their remarks indicated that all items
were clear and understandable and no further changes to the
translation were made as a result. The pre-final German and
the back-translated versions of the questionnaire were also sent
to the original authors of the PaSol, who approved the changes
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that were made. The German version can be downloaded here:
(https://doi.org/10.5281/zenodo.801502).

Participants

The study sample consisted of 165 patients suffering from
CLBP (defined as back pain persisting for more than
3 months).>* The patients were recruited from an outpatient
clinic (Psychotherapy Outpatient Clinic Marburg, Germany)
as well as from an inpatient rehabilitation center (MediClin
Klinik am Hahnberg, Germany). All patients (n=98) from
the outpatient clinic received a psychotherapeutic treatment
(exposure treatment or cognitive-behavioral therapy [CBT])
for 10—15 sessions. The CBT consisted of psychoeducation
regarding pain, graded activity, relaxation training, and different
cognitive interventions such as attention shifting. The exposure
treatment consisted of psychoeducation regarding pain, a fear
hierarchy, and several exposure sessions.? For these patients,
data before therapy and upon its completion are available, allow-
ing the assessment of the questionnaire’s sensitivity to change.
All participants provided informed consent to participate, and
the study was approved by the Ethics Committee of the Depart-
ment of Psychology, Philipps-University Marburg, Germany.

Instruments

Attitudes to solving the problem of pain

The PaSol consists of 14 items rated on a 7-point Likert scale,
ranging from 0 (not at all applicable) to 6 (highly applicable).
In the original, the items are subdivided into four interrelated
scales: 1) Solving Pain Scale (four items), 2) Meaningfulness
of Life Despite Pain Scale (five items), 3) Acceptance of the
Insolubility of Pain Scale (three items), and 4) Belief in a
Solution Scale (two items). The subscales (2) Meaningfulness
of Life Despite Pain and (3) Acceptance of the Insolubility
of Pain assess an accommodative way of coping with pain,
whereas the subscales (1) Solving Pain and (4) Belief in a
Solution capture assimilative coping.

Pain intensity

Average pain intensity over the last 4 weeks was assessed
using an 11-point Numeric Rating Scale (NRS) from 0 (no
pain) to 10 (pain at its worst) from the German Pain Ques-
tionnaire (German Pain Questionnaire [Deutscher Schmerz-
fragebogen], DSF).?

Pain-related disability

The German version of the Pain Disability Index (PDI)*"%
was used to measure pain-related disability. The PDI is
a seven-item scale assessing the degree to which people

experience interference in seven areas of daily life (family/
home responsibilities, recreation, social activity, occupation,
sexual behavior, self-care, basic life activities) caused by
their pain. Each area of activity is rated on an 11-point scale
ranging from 0 (no disability) to 10 (total disability), with
higher scores indicating higher pain-related disability. The
PDI has very good reliability and validity.?

Attention to pain

The Pain Vigilance and Awareness Questionnaire (PVAQ)**
was used to measure attention to pain. The PVAQ consists of
16 items ranging from 0 (never) to 5 (always) and assesses.
awareness, consciousness, and vigilance regarding pain over
the last 2 weeks. The PVAQ has shown to be a reliable and
valid instrument.’!

Affective distress

The German version of the Hospital Anxiety and Depression
Scale (HADS)*** was used for identifying affective distress.
The scale assesses depressive and anxious symptoms in the
last 7 days. The HADS consists of two subscales (Depres-
sion, Anxiety) with seven items each. Items are answered on
a 4-point scale with item-specific response categories. Both
scales have a scoring range of 0-21. The total score of the
HADS can also be used as an index of general affective dis-
tress. The reliability and validity have shown to be acceptable.**

Catastrophic thinking

The German version of the Pain Catastrophizing Scale
(PCS)?*>3¢ was used for the assessment of catastrophic think-
ing about pain. The PCS is a 13-item self-report instrument
measuring pain-related catastrophizing on three subscales:
Rumination, Magnification, and Helplessness. Items are
answered on a 5-point Likert scale from 0 (not at all) to 4 (all
the time). The total score ranges from 0 to 52, with higher
scores indicating higher levels of catastrophic thinking. Psy-
chometric properties for the PCS have shown to be excellent.”’

Statistical analysis
First, item analyses were performed to calculate mean item
scores and standard deviation (SD), item difficulties,*® and
corrected item—total correlations for each item. Furthermore,
mean inter-item correlations, mean item difficulty, and inter-
nal consistency (standardized Cronbach’s a) were determined
for each subscale separately.

To analyze the factor structure of the PaSol, we decided
to conduct an exploratory factor analysis. The Kaiser—
Meyer—Olkin test of sampling adequacy and Bartlett’s test
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of sphericity were conducted to determine whether the data
were appropriate for factor analysis. On theoretical grounds
(to keep in line with the original questionnaire), we decided
to extract four factors. For the extraction, we used the maxi-
mum likelihood method and rotated the extracted factors
orthogonally (varimax).

To analyze the concurrent validity, Pearson correlations
between the scores of the PaSol subscales and related con-
structs (pain-related disability, attention to pain, affective
distress, catastrophic thinking) were calculated. For sex and
PaSol subscales, point biserial correlation coefficients were
computed. Sex differences for age, average pain intensity,
average pain quality, pain duration, PDI, and PaSol subscales
were analyzed with independent #-tests.

To test for the unique contribution of the PaSol subscales
in accounting for the variability in disability (PDI, criterion)
and affective distress (HADS, criterion), hierarchical mul-
tiple regression analyses with blockwise forced entry were
computed. In the first block, age, sex, and pain measures, ie,
pain intensity, pain quality, and pain duration, were entered as
predictor variables; in the second block, the subscales of the
PaSol were entered to assess whether they explain an addi-
tional increment. Multicollinearity was assessed according to
the recommendations of Menard* suggesting that tolerance
values below 0.20 should be of concern.

To test whether the questionnaire is sensitive to changes
following a psychotherapeutic intervention, patients who had
received treatment were divided into two groups: patients
whose PDI scores had improved by at least 30% after the
treatment and patients whose scores had not performed so0.%
With the resulting groups, 2x2 mixed design analyses of vari-
ance with the between-subjects factor improvement (yes/no)
and the within-subject factor time (pre-/post-treatment) and
the PaSol subscales as dependent variables were conducted.
Honest significant difference (HSD) post hoc tests for unequal
group size were used to analyze interaction effects further.
As measures of effect size, Cohen’s d and #* were reported.*!
The data were analyzed using Statistica version 10 (Statsoft
Inc., Tulsa, OK, USA) and SPSS Statistics 22.4

Results
Study sample

Data from a total of 165 patients (inpatient and outpatient
sample; 60% female) were used to analyze the factor
structure, construct validity, internal consistency, and item
properties. Descriptive statistics for the samples are shown in
Table 1. Regarding demographic and pain-related variables,
ie, age, duration of pain, disability, and pain intensity, the

Table | Mean and SD for age, pain parameters, disability, and
cognitive and affective parameters

Variable Mean SD
Age 53.0 84
Pain duration (years) 13.3 9.7
Pain intensity 5.8 1.9
Pain quality 4.7 2.6
Disability (PDI) 324 12.6
Attention to pain (PVAQ) 44.3 9.8

Affective distress (HADS) 20.1 6.2
Catastrophic thinking (PCS) 24.6 1.7

Abbreviations: PDI, Pain Disability Index; PVAQ, Pain Vigilance and Awareness
Questionnaire; HADS, Hospital Anxiety and Depression Scale; PCS, Pain
Catastrophizing Scale.

current study sample is comparable to other populations of
CLBP patients as well as to the study sample of the original
validation of the PaSol.'8#

Missing data and normality of score

distribution

Regarding the PaSol, 0.04% of values were missing. The
maximum of missing answers was one (item 3: I try to live
with my pain). According to the Kolmogorov—Smirnov test,
all items were non-normally distributed (all p-values <0.05);
however, no item exceeded the critical values for kurtosis (>2)
or skewness (>7), and no participant obtained the minimum
(0) or maximum (84) possible scores.

Item analyses and internal consistency
Standard item analyses were performed. The item difficulties,
which in the context of attitude measurement show the extent
to which the items are endorsed by the respondents (lower
values indicate less agreement with the item), lay between
p=0.35 (item 9) and p=0.83 (item 12). For the subscales,
mean item difficulties were as follows: Solving Pain: p=0.79;
Meaningfulness of Life Despite Pain: p=0.64; Acceptance of
the Insolubility of Pain: p=0.40; Belief in a Solution: p=0.62.
In the context of attitude measurement, item difficulties
between 0.20 and 0.80 are considered desirable, as medium
difficulties better differentiate between respondents and are
of higher diagnostic value.*

The internal consistencies for the subscales showed Cron-
bach’s a values of 0.72 (Problem-Solving), 0.75 (Belief in
a Solution), 0.81 (Meaningfulness), and 0.84 (Acceptance).
Removing any items did not substantially improve the inter-
nal consistency of the subscales. The item—total correlations
ranged from 7, =0.02 (item 12) to r, =0.62 (item 2). The
subscale correlations ranged between =—0.10 and r=0.36
(Table 2).
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Validity

Factor structure

Bartlett’s test of sphericity was significant (y>=957.41, df=91,
p<0.001), and the value of Kaiser—-Meyer—Olkin measure was
0.75, indicating that the sample was adequate and the data
were appropriate for factor analysis.

The exploratory factor analysis with the decision to
extract four factors on theoretical grounds revealed a solution
that reflected the original factors perfectly. The eigenvalues
ranged between 1.45 and 2.50, accounting for 56.30% of the
total variance, with a mean item communality of 0.56 (SD =
0.18). As items loaded on the same factors as reported in the
original article, factor labels remained the same (Table 3).

Table 2 Item mean, SD, and item difficulties

Item Mean SD Difficulty
| 3.74 1.75 0.62
2 345 1.67 0.57
3 439 1.57 0.73
4 2.65 1.94 0.44
5 245 1.76 0.41
6 3.63 1.68 0.61
7 4.59 1.37 0.76
8 4.75 1.32 0.79
9 2.11 1.93 0.35
10 4.65 1.35 0.77
I 4.86 1.20 0.8l
12 4.96 1.38 0.83
13 3.08 1.47 0.51
14 372 1.81 0.62

Correlations with pain parameters and pain-related
constructs

The highest correlations with pain-related outcomes and
pain quality at baseline were found for the subscale Mean-
ingfulness of Life Despite Pain and catastrophic thinking
(r=—0.58, p<0.01): experiencing life as meaningful despite
the pain is associated with lower levels of catastrophizing.
The subscale Solving Pain only showed (small) significant
correlations with pain parameters such as intensity (»=0.21,
<0.05) and pain duration (»=0.19, p<0.05): higher intensity
and longer duration were linked to searching for a solution to
the pain. The subscale Acceptance of the Insolubility of Pain
correlated negatively with catastrophic thinking (r=—0.25,
p<0.01) and attention to pain (r=—0.16, p<0.05): persons
accepting the pain as unsolvable reported lower levels of
catastrophizing thoughts and less attention to the pain. This
was also the only PaSol subscale that seemed related to age
(=0.25, p<0.01). The subscale Belief in a Solution showed
negative correlations with pain duration (r=—0.27, p<0.01),
affective distress (r=—0.17, p<0.05), and catastrophic think-
ing (=—0.21, p<0.01; Table 4).

Regression analyses for disability and

distress

Two multiple hierarchical regression analyses with the cri-
terion pain-related disability (PDI) and distress (HADS),
respectively, were calculated to examine whether the PaSol

Table 3 Varimax-rotated factor loadings, eigenvalues, and explained variance for the extracted factors, mean inter-item correlations,

and item—total correlations for the subscales as constituted by the factors

Item Item ML AC SP BS Correlation
number with subscale
| Even when | have severe pain, | still find my life meaningful 0.79 0.65

2 Even when | have severe pain, | can see a way out 0.83 0.74

3 | try to live with my pain 0.50 0.42 0.50

8 | try to make the best of my life, despite the pain 0.67 0.66

13 | don’t let the pain get in my way 0.48 0.50

4 | can live with the idea that there is no solution for my pain 0.86 0.76

5 | can accept that | can’t control my pain 0.82 0.70

9 | can accept that there is no solution for my pain 0.69 0.66

7 | keep searching for ways to control my pain 0.59 0.46

10 | try everything to get rid of my pain 0.74 0.65

I | keep searching for a solution for my pain 0.75 0.6l

12 | would do anything to be without pain 0.44 0.33

6 | have confidence that they will find a solution for my pain 0.70 0.60

14 | am convinced that there is a treatment for my pain 0.72 0.60
Eigenvalue 2.50 2.20 1.74 1.45

Explained variance 17.85 15.68 12.43 10.34

Internal consistency® 0.8l 0.84 0.72 0.75

Mean inter-item correlation® 0.65 0.79 0.63 0.71

Notes: Factor loadings <0.30 not shown. *Standardized Cronbach’s a: values for the subscales formed on the basis of the factors; the total explained variance is 56.30%.

Bold font indicates main factor loadings.

Abbreviations: SP, Subscale Solving Pain; ML, Subscale Meaningfulness of Life Despite Pain; AC, Subscale Acceptance of the Insolubility of Pain; BS, Subscale Belief in a

Solution.
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Table 4 Correlations of the PaSol subscales with age, pain
parameters, disability, and cognitive and affective parameters

Variable SP ML AC BS
Age 0.00 0.12 0.25%* 0.00
Pain duration (years) -0.19%  —-0.05 0.15 —0.27%*
Pain intensity 0.21* -0.05 —0.11 —0.04
Pain quality 0.05 0.19% 0.17 -0.13
Disability (PDI) 0.06 -0.30%*  —0.11 -0.10
Attention to pain (PVAQ) 0.12 -0.21*%  —-0.16* 0.0l
Affective distress (HADS) 0.05 -0.36**  0.03 -0.17*
Catastrophic thinking (PCS)  0.14 —0.58%k  _Q25%k  _0.2]%*

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

Abbreviations: SP, Subscale Solving Pain; ML, Subscale Meaningfulness of Life
Despite Pain; AC, Subscale Acceptance of the Insolubility of Pain; BS, Subscale
Belief in a Solution; PaSol, Pain Solutions Questionnaire; PDI, Pain Disability Index;
PVAQ, Pain Vigilance and Awareness Questionnaire; HADS, Hospital Anxiety and
Depression Scale; PCS, Pain Catastrophizing Scale.

subscales contributed uniquely to explaining their variance
when controlling for age, sex, and pain characteristics.
Assessment of multicollinearity revealed tolerances >0.85
and variance inflation factors (VIFs) <1.2, indicating that
multicollinearity did not present a problem.

The analysis with pain-related disability as a dependent
variable showed that no subscale of the PaSol was related
to disability when controlling for demographic and pain
characteristics (Table 5). Further analyses revealed that the
subscale Meaningfulness was only related to less disability
when pain duration was excluded from the analyses, and
only age, sex, pain intensity, and pain quality were controlled
for, indicating shared variance between pain duration and
Meaningfulness (Table 6).

The analysis with distress as a criterion revealed that the
subscale Meaningfulness was associated with less distress,
and the subscale Solving Pain with more distress, even after
controlling for demographic and pain characteristics (Table 7).

Sensitivity to change

To assess whether the PaSol subscales were sensitive with
regard to change (eg, improvements through treatment), we
calculated 2x2 mixed design ANOVAs with the factors of
improvement (yes/no) and time (pre/post) and the PaSol sub-
scales as dependent variables. For the subscales Solving Pain
(F[1,64]1=0.73, p=0.396) and Belief (F[1,64] =0.75, p=0.749),
no effects were observed. The subscale Acceptance showed a
main effect for time (F[1,64] =7.95, p=0.006, #>=0.031) and
tendencies regarding a main effect for improvement (F[1,64]
=2.74, p=0.102, #°=0.029) and the interaction (F[1,64]=2.87,
p=0.095, #*=0.011). For the subscale Meaningfulness, the
ANOVA revealed significant main effects for improvement
(F[1,64] =10.51, p=0.002, #°>=0.093) and time (F[1,64]

Table 5 Results of the multiple hierarchical regression with

forced blockwise entry; criterion: pain-related disability,
with demographic characteristics entered in the first, pain

characteristics in the second, and PaSol subscales in the last block

Step and predictor B SE B B AR?
variable
Step | 0.058*
Constant 41.288 8.245 -
Age -0.276 0.129 —0.193*
Sex 2.944 2234 0.119
Step 2 0.302%%*
Constant 28.508 8.273 -
Age -0.299 0.16 -0.208*
Sex 1.337 1.977 0.054
Pain duration 0.220 0.101 0.179*
Pain intensity 2.945 0.516 0.460%**
Pain quality —0.673 0.371 —0.144
Step 3 0.320 ns
Constant 30.569 9.682 -
Age -0.271 0.120 —0.189*
Sex I.118 2.067 0.045
Pain duration 0.193 0.107 0.157
Pain intensity 2.944 0.534 0.4607%**
Pain quality -0.592 0.390 -0.127
PaSol SP 0.496 0.996 0.042
PaSol ML —1.684 1.099 —0.152
PaSol AC 0.566 0.691 0.077
PaSol BS -0.066 0.722 —0.008

Notes: *p<0.05, ***p<0.001.

Abbreviations: ns, not significant; PaSol, Pain Solutions Questionnaire; SP,
Subscale Solving Pain; ML, Subscale Meaningfulness of Life Despite Pain; AC, Subscale
Acceptance of the Insolubility of Pain; BS, Subscale Belief in a Solution.

=10.40, p=0.002, #°>=0.045) and a significant interaction
improvement X time (F[1,64]=5.49, p=0.022, #>=0.024). The
results of the post hoc tests are shown in Figure 1.

Discussion

This is the first study developing and validating a German
translation of the PaSol and investigating it in a sample of
patients suffering from CLBP. The psychometric properties
were satisfactory, and the exploratory factor analysis reflected
the same four-factor structure and factor loadings comparable
to those of the original version. The reliability and validity
analyses demonstrated acceptable to good results, and the
scale was sensitive to detect changes over time.

Item analysis and reliability

The internal consistencies for the subscales ranged from
Cronbach’s ¢ =0.71 to 0.84, which is in line with other results
(0=0.72-0.84; 04=0.77-0.86)."!# Taking into account that the
PaSol is a very short instrument, consisting of 14 items in
total with subscales of two to five items, these values are
no reason for concern, since the brevity limits the internal
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Table 6 Results of the multiple hierarchical regression with forced
blockwise entry; criterion: pain-related disability, with demographic
characteristics entered in the first, pain characteristics “without
pain-duration” in the second, and PaSol subscales in the last block

Table 7 Results of the multiple hierarchical regression with forced
blockwise entry; criterion: affective distress, with demographic
characteristics entered in the first, pain characteristics in the
second, and PaSol subscales in the last block.

Step and predictor B SE B B AR? Step and predictor B SE B B AR?
variable variable
Step | 0.038* Step | 0.178
Constant 40.402 7.254 - Constant 16.638 3.538 -
Age -0237 0.118  -0.158* Age 0.003 0.055 0.005
Sex 2.789 2013 0.109 Sex 1.876 0.958 0.179
Step 2 0.28*** Step 2 0.217
Constant 26.959 6.869 - Constant 17.798 4.093 -
Age -0220 0.103  -0.146* Age -0.014 0.058 —-0.023
Sex 1.035 1.770  0.040 Sex 2.063 0.978 0.197*
Pain intensity 3.174 0.466 0.469++* Pain duration 0.047 0.050 0.090
Pain quality —0.655 0327  -0.137* Pain intensity —-0.209 0.255 -0.077
Step 3 0.337* Pain quality 0.001 0.183 0.001
Constant 33.712 8.002 - Step 3 0.392%
Age -0.196  0.103  -0.130 Constant 16.220 4.571 -
Sex 0.253 1.800  0.010 Age 0.008 0.057 0.014
Pain intensity 3.127 0460  0.463*+* Sex 1.986 0.976 0.190%*
Pain quality —0.458 0.337 -0.096 Pain duration 0.039 0.050 0.075
PaSol SP 0.613 0911 0.048 Pain intensity —0.247 0.252 —-0.091
PaSol ML 2719 0874  _0.25]% Pain quality 0.095 0.184 0.048
PaSol AC 0.484 0.577  0.064 PaSol SP 1.050 0.470 0.212%*
PaSol BS -0251 0621 003! PaSol ML —l.685 0519 —0359%*
Notes: *5<0.05, *p<0.01, #p<0.001. PaSol AC 0.632 0.326 0.202
PaSol BS 0.160 0.341 0.048

Abbreviations: PaSol, Pain Solutions Questionnaire; SP, Subscale Solving Pain;
ML, Subscale Meaningfulness of Life Despite Pain; AC, Subscale Acceptance of the
Insolubility of Pain; BS, Subscale Belief in a Solution.

consistency for statistical reasons. This is supported by the
fact that excluding particular items does not result in a sub-
stantial improvement of the internal consistency.

Mean item difficulties for the subscales ranged from
p=0.62 for the subscale Belief in a Solution to p=0.79 for
the subscale Solving Pain as desired in the context of attitude
measurement.*

To analyze the validity of the PaSol, an exploratory factor
analysis was preferred, since only the original study provided
information regarding the factor structure and its subscales.
The analysis revealed an identical item—subscale classifica-
tion within a four-factor solution for the German version of
the PaSol compared to the original version of the question-
naire, indicating that the factor structure was reproduced in
patients suffering from CLBP and in a German population.

One aim in the development of the PaSol was to identify
factors beyond pain-related parameters that influence outcome
and process measures. Therefore, items were constructed to
separate potential outcome and process measures. The small-
to-moderate correlations between the subscales of the PaSol
and pain characteristics, pain-related disability, attention to
pain, and affective distress indicate that the PaSol has good

Notes: *$<0.05, *p<0.01.

Abbreviations: PaSol, Pain Solutions Questionnaire; SP, Subscale Solving Pain;
ML, Subscale Meaningfulness of Life Despite Pain; AC, Subscale Acceptance of the
Insolubility of Pain; BS, Subscale Belief in a Solution.

discriminant validity and does indeed measure aspects of
adjusting to living with CLBP that go beyond those captured
simply by the pain parameters. The strongest correlations
were found for catastrophic thinking and the PaSol subscales
Meaningfulness of Life Despite Pain and Acceptance of the
Insolubility of Pain. The correlative results of our study sup-
port findings that the tenacious use of assimilative coping
strategies is associated with higher levels of catastrophizing
and worry, whereas accommodative coping, such as accepting
pain and disengaging from the goal of analgesia, has been
found to be beneficial regarding pain-related outcomes. 164346
Yet, there are little data on the course of which coping styles
are being used by patients with chronic pain and this should
be further examined. For clinicians, it can be of interest to
differentiate which way of coping a patient uses since different
ways of coping may require different therapeutic strategies.
In a further step, we investigated the unique contribution
of the PaSol subscales in explaining pain-related disability
and affective distress, which are both important outcomes in
the field of chronic pain recommended for investigation by the
Initiative on Methods, Measurement, and Pain Assessment in

Journal of Pain Research 2017:10
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Figure | Mean scores and standard deviations of the PaSol subscales before and after a psychological intervention for patients who showed an improvement of at least 30%

in the Pain Disability Index (improved) or failed to do so (not improved).

Notes: If a 2x2 ANOVA indicated an interaction effect, the results of the post hoc tests are shown. *p<0.01; **¥p<0.001. (A) Mean scores and standards deviations of the
PaSol subscale Meaningfulness of Life Despite Pain. (B) Mean scores and standards deviations of the PaSol subscale Pain Solving. (C) Mean scores and standards deviations of
the PaSol subscale Acceptance of the Insolubility of the Pain. (D) Mean scores and standards deviations of the PaSol subscale Belief in a Solution.

Abbreviation: PaSol, Pain Solutions Questionnaire.

Clinical Trials IMMPACT).* The results for affective distress
showed that the subscales Meaningfulness and Solving Pain
had a unique contribution in explaining variance, even when
controlling for age and sex as demographic variables and pain
intensity, pain quality, and pain duration as pain characteris-
tics. Less affective distress was reported when patients valued
their lives as more meaningful despite having chronic pain.
The opposite was found for the subscale Solving Pain. This
pattern is in line with the results of the original PaSol study as
well as other studies investigating different coping styles.”!®
However, none of the PaSol subscales explained variance
for pain-related disability uniquely when also accounting for
demographic and all pain characteristics. This contrasts with
the original study, in which the subscale Meaningfulness was
found to explain unique variance with regard to disability
(although at 3%, this was not much). However, we further
investigated the prediction of pain-related disability and found
the subscale Meaningfulness to provide a unique contribution
only when pain duration was excluded from the analyses. In
the literature, the influence of pain duration on the use of pain

coping strategies was found to be more complex than first
expected. Assimilative coping strategies tended to be used
more by patients with acute pain and accommodative coping
strategies by patients who had experienced pain for a long
time.” Our study sample showed a large range regarding pain
duration. Although all patients suffered from chronic — not
acute — pain (defined as pain for more than 3 months), the
pain duration differed strongly between patients (6 months to
50 years). The rather complex relationship between pain dura-
tion and the used coping strategy might explain our finding to
some extent, even though pain duration did not influence the
unique contribution for affective distress. Additional studies
are needed to examine the temporal aspects of the use and
change of coping strategies.

A first step in this direction was the analysis of the
relationship between treatment improvements and coping
strategies as measured by the PaSol. Our results indicated
that patients who improved during the treatment scored more
highly on the subscale Meaningfulness compared to patients
who did not improve during treatment and compared to
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pretreatment. The same relationship (albeit only a tendency)
was found for the subscale Acceptance. These results indi-
cate that treatment improvements can lead to a higher use
of accommodative coping strategies such as accepting rather
than “fighting” pain, and experiencing a meaningful life.
These results agree with findings showing that acceptance-
based therapies might lead to reductions in pain intensity
and depression.!* Furthermore, the results also suggest
that the PaSol is a useful and sensitive instrument to detect
such changes during a therapeutic process, even though at
this point this can only be said for accommodative coping.
Assimilative coping was not affected by treatment improve-
ments in this study.

The current study has some limitations. First, we did not
conduct a confirmatory factor analysis because the study
sample was too small. In a further study, the factor structure
should be investigated to examine the model fit with con-
firmatory methods. Several relevant pain-related outcomes
were assessed, but due to the already large number of ques-
tionnaires, a specific acceptance-based questionnaire, eg, the
CPAQ," could not be included and should be used in a further
validation study. Further, chronicity was defined as persisting
pain for more than 3 months and does not account for other
potentially relevant outcomes related to pain duration, such
as treatments received or health care system utilization.”’ A
closer examination of chronicity could give more insight
into temporal dynamics of coping strategies as measured
by the PaSol. In addition, only self-reported measures were
employed; for future studies, it would be desirable to assess
behavior directly, eg, with the Behavioral Avoidance Test —
Back Pain for CLBP patients,* and to further examine the
validity and sensitivity of the PaSol.

Conclusion

This study supports the use of the translated German version
of the PaSol as a reliable and valid instrument for the assess-
ment of accommodative and assimilative coping strategies in
a sample of CLBP patients. The reported four-factor solution
in the original version of the PaSol was also found in this
German version. First analyses showed the unique contribu-
tion of the PaSol in the prediction of pain-related disability
and affective distress. In addition, our results support the
PaSol —especially the subscales for accommodative coping —
to be sensitive to detect changes following psychotherapeutic
interventions. This may be of particular interest, because to
date there is little knowledge on the temporal dynamics of
coping strategy change and how assimilative and adaptive
coping affect the development from acute to chronic pain.
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