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Purpose: Research supports a role for coping responses in adjustment to chronic pain.
However, it is likely that some coping responses play a larger role in adjustment to pain for
some individuals than others. The identification of the factors that moderate the association
between coping responses and pain-related outcomes has important clinical implications.
This study sought to determine if musculoskeletal pain diagnosis moderates the associations
between eight pain-coping responses and both pain and function.

Patients and Methods: A non-probabilistic sample of 323 persons with different chronic
musculoskeletal pain conditions completed measures of pain intensity, physical function,
psychological function, and pain-coping responses.

Results: With only one exception, the frequency of use of pain-coping responses was not
associated with pain diagnosis. Statistically significant moderation effects of pain diagnosis
on the association between coping and pain outcomes were found for two coping responses:
1) support seeking when predicting pain intensity, and 2) resting when predicting both
physical and psychological function.

Conclusion: The findings indicate that coping responses tend to play a similar role in
patients' pain and function across different musculoskeletal pain conditions, with some
important exceptions. If the findings are found to replicate in other samples, they would
have important implications for determining when psychosocial pain treatments might (and
when they might not) need to be adapted for specific diagnostic groups.

Keywords: pain etiology, moderation effect, coping responses, pain, physical function,

psychological function

Introduction

Chronic pain is a significant health problem estimated to affect about 20% to 30%
of the world population.'” It is associated with significant costs to society, to
individuals with chronic pain, and their families, often interfering significantly
with many aspects of the person with chronic pain’s life.'*”’

Chronic pain is a multidimensional subjective experience influenced by

biological, psychological, and social factors.® '

Pain-coping responses are
among the psychological factors that have been shown to play an important
role in adjustment to chronic pain.®®%'®!'7 Coping can be defined as the
thoughts and behaviors a person has and engages in to manage pain and its
impact. Coping has been shown to be associated with measures of physical and
psychological function, and treatment-related changes in coping responses have
been shown to be associated with treatment outcomes in individuals with

. . 9,11,16-2
chronic pain.®'-'¢"2¢
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Those coping responses most strongly and consistently
associated with function include responses that tend to be
associated with worse function (eg, guarding, resting,
praying/hoping and asking for assistance) and those that
tend to be associated with better function (eg, task
persistence).”'®*'* Recent research suggests that pain
severity, its impact on function, and response to multi-
disciplinary pain treatment vary to some extent as a func-
tion of the etiology of the pain.*"'****> Moreover, limited
research suggests that pain diagnosis may moderate the
association between psychosocial factors and physical and
psychological function.*’

These findings support the possibility that the role that a
coping response plays in an individual’s adjustment to
chronic pain may be influenced by a variety of factors, includ-
ing pain diagnosis. For example, the use of relaxation may
play an important role in preventing or reducing the impact of
headache,”® while relaxation may play only a minor role in
preventing or reducing the impact of low back pain.?

Research regarding the moderating impact of pain
diagnosis on the associations between coping and pain-
related outcomes would have important research and clin-
ical implications. If a moderation effect of pain diagnosis
on the effects of coping is found, this knowledge could
inform decisions regarding the coping responses that
should be encouraged or taught, or discouraged, in differ-
ent diagnostic groups. On the other hand, if it turns out
that pain diagnosis is found to have little or no moderation
effects on the association between coping and pain-related
outcomes, we could be confident that psychosocial inter-
vention programs that teach and encourage coping
responses thought to be adaptive and that discourage cop-
ing responses thought to be maladaptive would have simi-
lar beneficial effects for individuals with chronic pain,
regardless of pain diagnosis. However, research examining
the moderating role of pain diagnosis on the associations
between psychological factors (eg, pain-coping responses,
catastrophizing, solicitous response from significant
others) and measures of adjustment to chronic pain is
still in its infancy.?’

This study sought to address this knowledge gap.
Specifically, this study aims to [1] compare pain diagnosis
groups with respect to the frequency of use of different pain-
coping responses and [2] evaluate the moderating effects of
pain diagnosis on the associations between coping and pain
and function in a sample of individuals with a variety of
chronic musculoskeletal pain diagnoses (ie, Osteoarthrosis,
Rheumatoid Arthritis, Ankylosing Spondylitis, Disc Hernia,

Model 1.
Pain
Diagnosis
Pain Coping R Pain
Responses d Intensity
Model 2.
Pain
Diagnosis
Pain Coping R Physical
Responses d Function
Model 3.
Pain
Diagnosis
Pain Coping | Psychological
Responses d Function

Figure | Hypothesized moderation models.

and “other” musculoskeletal conditions). To address this
question, we used data from an earlier study that examined
the direct associations between pain-coping responses and
three pain-related outcomes (ie, pain intensity, physical func-
tion and psychological function) in a sample of patients of
chronic musculoskeletal pain.” We hypothesized that pain
diagnosis would moderate the association between some
pain-coping responses and pain-related outcomes (ie, pain
intensity, physical function and psychological function; see
Figure 1). However, we did not have any a priori hypotheses
regarding which diagnostic groups would demonstrate stron-
ger versus weaker associations between specific coping
responses and the criterion variables, given the lack of pre-
vious research in this area.

Material and Methods

This is an observational correlational study using a cross-
sectional design.

Participants

Minimum sample size required to perform the moderation
analysis factor analysis using structural using ordinary
least squares (OLS) multiple linear regression-based
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trajectory analyses was determined using an a priori power
calculation, as described below. This calculation indicated
that 89 participants would be needed to be able to detect
significant effects. Participants were 323 adults with
chronic musculoskeletal pain who were outpatients of
one of seven Portuguese health institutions (namely,
Hospital de Ovar — Dr. Francisco Zagalo, Centro de
Medicina de Reabilitagdo do Alcoitdo, Hospital S. Jodo
de Deus, Hospital da Prelada, Hospital Infante D. Pedro,
Centro de Reabilitacdio de S@o Jorge, and Servigo de
Medicina Fisica ¢ Reabilitagdo da Associagdo Nacional
de Espondilite Anquilosante). Study inclusion criteria
were: [1] being at least 18 years old; [2] experiencing
pain for at least 3 months due to a musculoskeletal condi-
tion; [3] absence of a physical disability that would pre-
vent study participation; and [4] absence of dementia and
cognitive impairment, or of a significant psychopathology.
Patients with a diagnosis of fibromyalgia were also
excluded from the study, as recommended by the health-
care providers involved in the identification of prospective
participants, due to both the uncertainty of fibromyalgia’s
etiology as well as the need to avoid confounding effects
that might arise from the high comorbidity of this condi-
tion with depression and other psychopathologies.***"

The majority of the participants were women (n = 213,
66%). Mean age was 61.02 years (SD = 15.23, range = 18 to
90 years). Education level was low, with the plurality of the
participants having attended only primary education (n =
149, 46%); 2% (n = 5) reported that they had never been to
school. The majority of the participants were married or
living with a significant other (n = 200, 62%), 16% were
widowed (n = 52), 14% were single (n = 45), and 8% were
divorced or separated (n = 26). Thirty-one percent of the
participants had osteoarthrosis (n = 99), 18% had ankylosing
spondylitis (n = 57), 10% had a disc hernia (n = 33), 9% had
rheumatoid arthritis (n = 31), and 32% had some other
musculoskeletal condition (such as osteoporosis or scoliosis;
n=103). The majority of the participants had chronic pain for
at least 2 years (n =223, 69%), with 38% (n = 123) reporting
to have pain for more than 10 years.

Measures

Participants were asked to complete a sociodemographic
and clinical history questionnaire (sex, age, marital status,
education level, pain duration), as well as measures of pain
intensity, physical function, psychological function and
pain-coping responses.

Pain Intensity

Average pain intensity in the previous 24 h was assessed
using a 0—10 Numerical Rating Scale (NRS), where 0
indicated “No pain” and 10 indicated “Worst imaginable
pain.” Previous research supports the validity and respon-
sivity of the NRS as a measure of pain intensity.>**
Previous research also supports the test—retest reliability
[intraclass correlation coefficient (95% CI) of 0.95 (0.93—

0.96)] of the 0-10 NRS.*

Physical and Psychological Function
Physical and psychological function was assessed with the
Portuguese Medical Outcomes Study 12-item Short Form
Health Survey (SF-12).>°77 The SF-12 provides a
Physical Component Summary (PCS) score and a Mental
Component Summary (MCS) score ranging from 0 to 100,
with higher scores indicating better physical and psycho-
logical function, respectively. Previous research supports
the validity and reliability of the Portuguese SF-12%-7
and establishes the norms for the healthy general popula-
tion. The median values for the Portuguese healthy adult
population, according to Pais-Ribeiro, are 76 for the PCS
and 71.42 for the MCS.*®

Pain Coping Responses

The frequency of use of a number of commonly used pain-
coping responses was assessed with the Portuguese ver-
sion of the brief (16 item, 2 items per scale) version of the
Chronic Pain Coping Inventory (CPCI-16).'*** The CPCI-
16 items assess eight pain coping domains: Guarding (ie,
limiting or restricting the movement of body parts),
Resting (ie, engaging in pain-contingent resting activities,
such as lying or sitting down), Asking for Assistance (ie,
asking for help with an activity, such as a household
chore), Relaxation (ie, using a relaxation strategy, such
as listening to music), Task Persistence (ie, continuing
with activities despite pain), Exercise/Stretch (ie, engaging
in muscle stretching/strengthening activities), Support
Seeking (ie, talking or get-together with someone),
Coping Self-statements (ie, thinking positive thoughts on
purpose about a certain problem and one’s ability to cope
with it). Respondents are asked to indicate the number of
days (in the past seven) that they used (at least once) each
strategy to cope with pain. Responses to the two items for
each scale are averaged into a single score representing the
coping domain assessed by those items; scores can range
from 0 to 7, with higher scores indicating a more frequent
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use of the coping response. Previous research supports the
validity and reliability of the subscales of the original
version of the CPCI (0.71 < a <0.91; test-retest reliability
of 0.60 to 0.83 for a 4-week interval), both for the English
and Portuguese versions of the CPCL***° The validity of
the subscales of the CPCI-16 has been supported by: [1]
their strong correlations (» > 0.70) with the corresponding
subscales of the original version of the CPCI; [2] the
patterns of associations with pain, disability and depres-
sion; and [3] the ability to detect statistically significant
differences as a result of a psychosocial intervention when
compared to pre-treatment scores.”’ Previous research has
also supported the concurrent validity of the Portuguese
versions of the CPCI-16.'%%

Procedures

A non-probabilistic sample of Portuguese adults experien-
cing pain for at least 3 months due to a musculoskeletal
condition was recruited among the outpatients of the
above-mentioned health institutions. A healthcare provider
from each of the above-mentioned health institutions iden-
tified prospective participants meeting the inclusion cri-
teria and confirmed their pain-related diagnosis prior to
invitation to participate. Prospective participants were
invited to participate while waiting for the physical ther-
apy session to start. All prospective participants were
informed of the study aims and procedures, were given
the opportunity to ask any questions they had about the
study, and were assured anonymity and confidentiality.
Those potential participants who expressed a willingness
to participate were asked to provide written informed
consent and then complete the study measures. The study
procedures were reviewed and approved by the Ethics
review boards of seven healthcare institutions in
Portugal. The study was conducted in accordance with
the Declaration of Helsinki.

Data Analysis

The minimum sample size recommended to detect a signifi-
cant effect in moderation analysis using ordinary least
squares (OLS) multiple linear regression-based trajectory
analyses was determined using an a priori power calculation
using an online calculator, assuming a medium effect size of
0.15 (Cohen’s 2; based on previous research showing mod-
erating effects of demographic variables in the association
between measures of coping and function in other samples of
individuals with chronic pain), an alpha level of 0.05, and
power of 0.8%7* We first computed frequencies and

percentages (categorical variables) and means and standard
deviations (continuous variables) of the study measures, both
for the entire sample and by diagnostic group for descriptive
purposes. Differences between the diagnostic groups in cop-
ing responses and the study criterion variables (ie, pain
intensity, physical function, and psychological function)
were tested using a one-way ANOVAs, with the coping and
study criterion variables as the dependent variables, and
diagnosis group as the independent variable. Prior to these
analyses, we evaluated test assumptions (normality and
homogeneity of variances), with Levene’s test and by com-
puting skewness (Sk) and kurtosis (Ku), with values of Sk
and Ku lower than 3 and 10, respectively, indicating an
absence of severe deviance from the normal distribution.>®"
If a significant diagnosis group effect was found, we planned
to perform between-diagnosis comparisons using post hoc

Bonferroni difference tests. Effect sizes were estimated using

2 52
np-

pain diagnosis on the associations between the measure of

Finally, to test the hypothesized moderation effect of

pain coping and the criterion measures, were performed
moderation analysis using OLS multiple linear regression-
based trajectory analyses. Moderation effects were estimated
and probed using PROCESS macro for SPSS (v. 3.2, freely
available at http://www.athayes.com), as described by
Hayes> and Hayes and Matthes,>* using 5000 bootstrap
95%
HC3 Davidson-MacKinnon estimator as the heteroscedasti-

samples with a confidence interval, and

city-consistent standard error and covariance matrix
estimator.””>° The multicategorical moderator (ie, five pain
diagnoses) was indicator-coded into five levels, using the
group of participants with other musculoskeletal conditions
as the indicator. Sex and age were included as covariates.”*>’
Because each coping domain is computed as an average of
only two items, missing data from any of the coping scales
resulted in that scale score being excluded from the analyses.
Seven participants did not provide information about their
age. Missing values relative to participants’ age were
replaced with the series mean.”® All statistical analyses
were performed using IBM SPSS Statistics (v. 25, SPSS
Inc., Chicago, IL). Alpha was set at 0.05 for all analyses.

Results
Description of the Study Participants and
Study Variables

Tables 1 and 2 present descriptive information for the
study measures for the total sample and for each diagnos-
tic group. As can be seen, the sample was characterized by
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Table | Descriptive Statistics for the Study Variables, for the
Total Sample

N M SD
() NRS 319 4.72 2.19
(2) SF-12 PCS 312 37.74 23.21
(3) SF-12 MCS 312 55.26 21.83
(4) CPCI Guarding 305 2.78 2.11
(5) CPCI Resting 306 3.05 2.05
(6) CPCI Asking for Assistance 301 2.70 2.39
(7) CPCI Relaxation 305 3.78 2.04
(8) CPCI Task Persistence 302 391 2.28
(9) CPCI Exercise/Stretch 305 3.94 2.18
(10) CPCI Seeking 304 2.64 245
(I'1) CPCI Coping Self-statements 305 4.37 2.04

Abbreviations: NRS, Numerical Rating Scale of Pain Intensity; SF-12 PCS, SF-12
Physical Component Summary; SF-12 MCS, SF-12 Mental Component Summary;
CPClI, Chronic Pain Coping Inventory.

moderate levels of pain and significant physical and psy-
chological dysfunction in comparison with the Portuguese
healthy adult population [PCS: #312) = 29.15; p < 0.001;
d=1.65; MCS: #312) = 13.09; p < 0.001; d = 0.74]. CPCI
Coping Self-Statements (M = 4.35, SD = 2.05), CPCI
Exercise/Stretch (M = 3.92, SD = 2.18) and CPCI Task
Persistence (M = 3.90, SD = 2.29) were the most fre-
quently used coping responses, while the least frequently
used coping responses were CPCI Seeking Support
(M = 2.63, SD = 2.45) and CPCI Asking for Assistance
(M =2.69, SD =2.39).

Pain intensity and the frequency of use of all but one
pain-coping response were not significantly different
between the pain diagnosis categories. There were statis-
tically significant differences, albeit with small effect
sizes, with respect to physical function [F(4, 307) = 2.42;
p =0.048; 77p2 =0.031; = = 0.693], psychological function
[F(4, 307) = 2.97; p = 0.020; ;7P2 =0.037; = = 0.793], and
the frequency of use of coping self-statements as a pain-
coping response [F(4, 300) =3.01; p = 0.019; np2 =0.039;
7w = 0.797]. Participants with rheumatoid arthritis (SF-12
PCS: M = 26.04, SD = 20.58; SF-12 MCS: M = 44.45,
SD = 18.70) reported worse physical function than those
with other musculoskeletal conditions (SF-12 PCS:
M =40.09, SD = 22.89), and worse psychological function
than participants with osteoarthrosis (SF-12 MCS:
M =58.69, SD = 21.09). Finally, participants with osteoar-
throsis reported greater frequency of use of coping self-
statements (CPCI Coping Self-statements: M = 4.35,
SD = 1.91) than participants with ankylosing spondylitis
(CPCI Coping Self-statements: M = 3.63, SD = 2.12).

Pain Diagnosis Moderation Effects

The results of the OLS multiple linear regression analyses
are summarized in Table 3. As can be seen, variables
entered in Step 1 accounted for from 12% (for CPCI
Task Persistence subscale) to 15% (for CPCI Asking for
Assistance subscale) of the variance of pain intensity, from

Table 2 Descriptive Statistics of the Study Variables by Pain Diagnosis

Arthritis (A) Rheumatoid | Ankylosing Disc Hernia Other Between Group
Arthritis Spondylitis (DH) Musculoskeletal | Effect
(RA) (AS) Conditions
M SD (M SO (M SD (M SO (M SD F p np
NRS 4.50 2.35 5.81 1.85 | 4.80 2.13 | 46l 1.92 | 4.59 2.19 2.31 0.058 | 0.029
SF-12 PCS 39.30,, | 24.96 | 26.04, | 20.58 | 38.42,, | 20.83 | 36.15,, | 23.07 | 40.09, 22.89 242 | 0.048 | 0.031
SF-12 MCS 58.69, | 21.09 | 44.45, | 18.70 | 57.30,, | 22.69 | 51.14,, | 24.66 | 55.60,, 21.07 2.97 | 0.020 | 0.037
CPCI Guarding 3.03 228 | 270 220 | 2.26 1.88 3.00 1.97 | 2.77 2.07 122 | 0.304 | 0.016
CPCI Resting 34| 209 | 297 1.95 2.51 1.73 3.06 2.23 3.03 2.11 1.68 | 0.154 | 0.022
CPCI Asking for 2.78 2.51 3.25 237 | 238 2.29 3.1 238 | 247 2.33 .12 | 0.347 | 0.0I5
Assistance
CPCI Relaxation 3.68 208 | 4.27 204 | 3.66 1.88 | 4.15 1.98 3.67 2.12 0.869 | 0.483 | 0.011
CPCI Task Persistence | 3.84 246 | 3.88 236 | 3.70 2.08 3.88 243 | 4.12 2.15 0.330 | 0.858 | 0.004
CPCI Exercise/Stretch | 4.43 226 | 3.87 2.10 | 391 2.0l 3.82 2.08 3.53 2.19 2.06 | 0.086 | 0.027
CPCI Seeking 3.10 249 | 275 2.43 2.08 2.13 2.14 230 | 2.63 2.58 1.92 | 0.107 | 0.025
CPCI Coping Self- 435° 191 | 415® | 206 |[3.63° | 212 | 474 | 190 | 474® 2.08 3.01 | 0019 | 0.039
statements

Notes: > > **Different subscripts (a, b) indicate statistically significant (p < 0.05) between-diagnosis differences using post hoc Bonferroni difference tests.
Abbreviations: NRS, Numerical Rating Scale of Pain Intensity; SF-12 PCS, SF-12 Physical Component Summary; SF-12 MCS, SF-12 Mental Component Summary; CPClI,

Chronic Pain Coping Inventory.
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Table 3 Ordinary Least Squares Regression Models Coefficients

Dependent Variable Model | Model 2 Model 3
NRS SF-12 PCS SF-12 MCS
Independent Variables R? (AR?) B R? (AR?) B R? (AR?) B
CPCI Guarding 0.14%+ (0.01) 0.247*%* (0.002) 0.180** (0.009)
Guarding —0.003 —0.39%+* —0.22*
Arthritis (B) —0.12 0.22 0.20
Rheumatoid Arthritis (C) 0.07 —0.21** —0.20*
Ankylosing Spondylitis (D) —0.004 —-0.15 0.0004
Disc Hernia (E) —0.10 —0.67 —0.02
Guarding x B 0.05 0.05 —-0.10
Guarding x C 0.07 0.07 0.08
Guarding x D 0.14 0.02 —-0.09
Guarding x E 0.13 0.02 —-0.07
CPCI Resting 0.15% (0.01) 0.301%* (0.027%) 0.222°%%* (0.030**)
Resting 0.11 —0.34%%* —0.3¥¥*
Arthritis (B) —0.11 0.26%* 0.25%
Rheumatoid Arthritis (C) 0.17 —0.24%* —0.36%+*
Ankylosing Spondylitis (D) 0.06 —0.24* —-0.07
Disc Hernia (E) —0.05 —0.10* —-0.12
Resting x B 0.04 -0.24 —-0.12
Resting x C —0.04 0.09 0.27%*
Resting x D 0.08 0.11 —0.01
Resting x E 0.09 0.04 0.06
CPCI Asking for Assistance 0.15%+ (0.02) 0.371% (0.004) 0.216** (0.006)
Asking for Assistance 0.03 —0.46%+* —0.31%*
Arthritis (B) —0.04 0.14 0.15
Rheumatoid Arthritis (C) 0.09* —-0.13 —0.15
Ankylosing Spondylitis (D) —0.01* —0.15 0.01
Disc Hernia (E) —0.04 —0.05 —0.05
Asking for Assistance x B —0.05 —0.08 —0.02
Asking for Assistance x C 0.07 0.0l 0.06
Asking for Assistance x D 0.18* 0.04 —-0.09
Asking for Assistance x E 0.07 0.02 —0.004
CPCI Relaxation 0.13*+* (0.004) 0.240*** (0.008) 0.138*+ (0.08)
Relaxation 0.06 -0.24* -0.22%
Arthritis (B) —0.09 0.20 0.13
Rheumatoid Arthritis (C) 0.08 —0.18 —0.29*
Ankylosing Spondylitis (D) —0.01 —0.05 —0.10
Disc Hernia (E) —-0.07 0.06 —-0.10
Relaxation x B 0.20 -0.17 —0.02
Relaxation x C 0.05 0.05 0.20
Relaxation x D 0.14 —-0.07 0.05
Relaxation x E 0.09 —-0.13 0.04
CPCI Task Persistence 0.12*%++ (0.004) 0.145%* (0.002) 0.132% (0.011)
Task Persistence —0.11 0.10 —-0.01
Arthritis (B) —0.15 0.07 0.01
Rheumatoid Arthritis (C) 0.11 -0.17 —-0.18
Ankylosing Spondylitis (D) 0.08 —0.06 -0.22
Disc Hernia (E) —0.08 —=0.11 -0.23
(Continued)
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Table 3 (Continued).

Dependent Variable Model | Model 2 Model 3
NRS SF-12 PCS SF-12 MCS

Independent Variables R? (AR?) p R? (AR?) p R? (AR?) B
Task Persistence x B 0.10 —0.004 0.14
Task Persistence x C 0.03 0.03 0.07
Task Persistence x D 0.03 —0.05 0.20
Task Persistence x E 0.12 0.06 0.19

CPCI Exercise/Stretch 0.14*%+ (0.02) 0.216%* (0.019) 0.152%* (0.204)
Exercise/Stretch —-0.12 —-0.07 —-0.12
Arthritis (B) —0.34* 0.35%* 0.19
Rheumatoid Arthritis (C) 0.04 —0.11 —0.24*
Ankylosing Spondylitis (D) —-0.07 0.06 0.02
Disc Hernia (E) —-0.10 0.13 0.17
Exercise/Stretch x B 0.33* —0.33* —-0.07
Exercise/Stretch x C 0.11 —0.05 0.14
Exercise/Stretch x D 0.23 -0.21 —-0.09
Exercise/Stretch x E 0.15 —0.22 —0.28*

CPCI Seeking 0.14%+* (0.02%) 0.263** (0.004) 0.170*%* (0.009)
Seeking —0.03 —0.30 —0.25%*
Arthritis (B) —0.04 0.17 0.18
Rheumatoid Arthritis (C) 0.05 —0.15 —0.17*
Ankylosing Spondylitis (D) —0.001 —0.11 —0.03
Disc Hernia (E) —0.04 —-0.09 —-0.15
Seeking x B —0.03 —-0.12 —0.03
Seeking x C 0.12 —-0.02 0.06
Seeking x D 0.18 —0.04 —0.06
Seeking x E 0.10 0.004 0.088

CPCI Coping Self-statements 0.13%% (0.004) 0.187** (0.005) 0.147*% (0.016)
Coping Self-statements 0.003 —0.26** —0.20*
Arthritis (B) —0.14 —0.001 0.05
Rheumatoid Arthritis (C) 0.08 —0.26 —0.15
Ankylosing Spondylitis (D) 0.0003 —-0.15 0.05
Disc Hernia (E) —-0.02 -0.22 -0.23
Coping Self-statements x B 0.07 0.04 0.05
Coping Self-statements x C 0.06 0.09 0.13
Coping Self-statements x D 0.14 —-0.02 -0.17
Coping Self-statements x E 0.04 0.17 0.15

Notes: *p < 0.05; **p < 0.01; #p < 0.001.

Abbreviations: NRS, Numerical Rating Scale of Pain Intensity; SF-12 PCS, SF-12 Physical Component Summary; SF-12 MCS, SF-12 Mental Component Summary; CPCI,

Chronic Pain Coping Inventory.

15% (for CPCI Task Persistence subscale) to 37% (for
CPCI Asking for Assistance subscale) of the variance of
physical function, and from 13% (for CPCI Task
Persistence subscale) to 22% (for CPCI Resting subscale)
of the variance of psychological function. A statistically
significant moderation effect of pain diagnosis was found
in only for three [13%] out of 24 OLS regression analyses.
Interaction effects were found for CPCI Seeking subscale

when predicting pain intensity (4R? = 0.024, p = 0.039),
and for CPCI Resting subscale when predicting both phy-
sical (AR = 0.027, p = 0.017) and psychological function
(4R’ = 0.03, p = 0.018). Conditional effects of significant
interaction effects are depicted in Figure 2.

The probe of the statistically significant interaction
effects revealed that CPCI Seeking subscale predicted
increases in pain intensity for participants with rheumatoid
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Figure 2 Conditional 2-way interaction patterns predicting pain intensity, and
physical and psychological function.

Notes: Pain diagnosis: ——, other; , osteoarthrosis (A); - , rheumatoid
arthritis (RA); , ankylosing spondylitis (AS); — -+, disk hernia.

arthritis [ = 0.023, #291) = 2.06, p = 0.041], and anky-
losing spondylitis [ = 0.311, #291) = 2.87, p = 0.004], but
not for participants with osteoarthrosis [ = —0.058, #291)
= 0.60, p = 0.552], disc hernia [» = 0.191, #291) = 1.19,
p = 0237], and other musculoskeletal conditions
[b = —0.023, #291) = 0.28, p = 0.782]. On the other
hand, CPCI Resting subscale predicted decreases in phy-
sical function among individuals with osteoarthrosis
[b=—6.76, t(290) = 6.82, p < 0.001] and of other muscu-
loskeletal conditions [ =—3.91, #290) = 4.18, p < 0.001],
but not at pain diagnosis of rheumatoid arthritis
[b=-1.89, #290) = 1.27, p = 0.204], ankylosing spondy-
litis [b = —1.84, #(290) = 1.30, p = 0.196] and disc hernia
[b=-3.17, £290) = 1.67, p = 0.097]. Finally, simple slope
analysis revealed that CPCI Resting subscale predicted
decreases in psychological function for participants with
osteoarthrosis [b = —4.72, #(290) = —5.08, p < 0.001],
[ = —3.63, #290) = 2.18,
p = 0.030] and with other musculoskeletal conditions
[b = —3.38, #290) = 3.77, p < 0.001], but not for

ankylosing spondylitis

participants with rheumatoid arthritis [» = 2.19, #290) =
1.62, p=0.178] and disc hernia [b = —2.26, #(290) = 0.943,
p = 0.347].

Discussion

This study sought to determine if patients with chronic
musculoskeletal pain reported differences in the use of
different pain coping responses as a function of diagnosis,
and if diagnosis moderated the associations between pain-
coping responses and measures of pain and function. We
anticipated that pain diagnosis would moderate the asso-
ciation between some pain-coping response and pain-
related outcomes. Findings showed that, with only one
exception, pain-coping responses are independent of pain
etiology. The findings also provided limited support to the
hypothesized moderation effect of pain diagnosis on the
association between coping responses and some pain-
related outcomes.

The results indicated that the way people with chronic
pain cope with their pain is mostly independent of pain
diagnosis. In fact, for all but one pain coping responses
(CPCI Coping Self-Statements), pain diagnosis groups
showed a similar frequency of use of coping responses.
These findings are consistent with previous research com-
paring individuals with chronic pain due to different rheu-
matic illnesses, for which an effect of pain diagnosis was
found for only coping responses of ignoring pain sensa-
tions and distancing from pain.>’ While previous research
focusing the predictors of coping responses suggest that
stressor-related characteristics (eg, level of perceived
stress associated with the stressor or cluster of stressors)
may be associated with the coping responses employed to
cope with the stressor, it is possible that other pain-related
characteristics and/or domains — but not the etiology of
pain — influence pain-coping responses. These include
variables such as culture, context, gender, age, personality,
and appraisals, all of which have been shown in previous
studies to be associated with the way one copes with a
given stressor.'®7%703

It is also possible that one pain characteristic or domain
not assessed in this study — the recurrence or persistency of
pain — may influence how an individual copes with chronic
pain. Although all of the participants in this study had pain
for at least 3 months, temporal patterns of pain intensity
could potentially have varied from one participant to
another. It is possible, for example, that individuals with
long-lasting stable pain experience different levels of per-

ceived stress than individuals with intermittent pain.>”
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Relatedly, it is possible that individuals with long-lasting
stable pain may cope with pain differently than individuals
whose pain is of shorter duration.’®** Future research is
needed to evaluate the role of the temporal aspects of pain
on coping.

Our findings provide limited support for the hypothesis
that pain diagnosis moderates the association between
some pain-coping response and pain-related outcomes.
However, we found that more often than not, the effects
of pain-coping responses on pain and function do not vary
as a function of pain diagnosis. This finding is consistent
with Leventhal’s Self-regulation Model of Health and
Iliness.®> As a result, pain treatments that target these
coping responses for change, for example, treatments that
encourage the use of task persistence as a strategy to deal
with pain and that discourage the practice of strategies
thought to be maladaptive (eg, guarding, asking for assis-
tance) in response to pain are likely to have similar ben-
efits to individuals with musculoskeletal chronic pain,
regardless of pain type or etiology.

However, three moderation effects did emerge. These
findings are consistent with the possibility that the positive
and negative effects of some psychosocial factors — such
as coping responses — on physical and psychological func-
tion may vary as a function of pain etiology.”’
Consequently, if the findings from the current study repli-
cate, the findings would also suggest that there may be
certain pain conditions where some coping responses play
a larger role than others. For example, in treatment pro-
grams provided for patients with rheumatoid arthritis or
ankylosing spondylitis, relative to other patients with other
pain conditions, it may be particularly important to dis-
courage social support seeking. Similarly, it may also be
more important to discourage resting in patients with
osteoarthrosis and ankylosing spondylitis than in patients
with disc hernia and rheumatoid arthritis.

This study has a number of limitations that need to be
taken into consideration when interpreting the results.
First, the use of a cross-sectional design does not allow
us to draw causal conclusions regarding the associations
among the variables studied. Second, the use of a conve-
nience sample raises the possibility that the sample may
not have been representative of the population of patients
with chronic musculoskeletal pain in Portugal. Future
research is needed to establish the generalizability of the
findings, and draw potentially existing causal pathways
between the variables. Third, we limited the sample to
only individuals with chronic musculoskeletal pain.

Individuals with other pain conditions, such as fibromyal-
gia, headache or neuropathic pain, were not included. It is
possible that a greater number of moderation effects might
have emerged, had we included participants with these
other chronic pain conditions, including fibromyalgia.
Future research is needed to evaluate this possibility.
Forth, while the inclusion of participants of different age
ranges (from 18 to 90 years old) increases the general-
izability of the study findings across different age groups,
the sample’s mean age was high (over 60 years old).
Despite the fact that all moderation analysis controlled
for the possible effects of sex and age as covariates, it is
possible that the results — especially for the two most
frequently used coping responses — might have been dif-
ferent in a younger sample. Future research is needed to
assess the moderation effects of pain etiology on the
association between coping responses and measures of
function in and middle-aged

samples of young

individuals with chronic pain. Fifth, as noted by Ferreira-

1.>!° and Sharma et al,%®

Valente et a patients’ cultural
background and socioeconomic may not only influence
pain-coping responses employed by patients, but also
moderate the association between pain-coping responses
and pain outcomes. Thus, findings from the present study,
with a sample of Portuguese patients with chronic muscu-
loskeletal pain, may not generalize across countries and
cultures. Future research is needed to establish the general-
izability of these findings to other countries and cultures.
Finally, the sample sizes of different pain diagnosis groups
were uneven, and two of such groups had a small sample
size (33 and 31), compromising the power available to test
for moderating effects. It is possible that more moderation
effects would have emerged had we had a larger sample
size within each chronic pain condition group. Future
research should seek to replicate the findings from this

study using larger sample sizes, if possible.

Conclusion

Despite the study’s limitations, the findings provide impor-
tant new evidence regarding the associations between cop-
ing, pain, and function in individuals with chronic
musculoskeletal pain. Specifically, they indicate that
there tends to be more similarities than differences in the
role of pain-coping responses across different musculos-
keletal conditions. At the same time, some few differences
may exist, and these are important to consider in pain
treatment. For example, the findings suggest that patients
with osteoarthritis or ankylosing spondylitis should be
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encouraged not to engage in rest as a way of coping with
pain. Further studies replicating and extending these find-
ings would be useful to determine the reliability of the
findings. Future research should also examine the moder-
ating effects of pain diagnosis on the association between
pain-coping responses and measures of pain and function
in representative samples of individuals with chronic mus-
culoskeletal pain, including individuals with fibromyalgia.
This research should also be extended to individuals with a
greater variety of chronic pain conditions beyond only
musculoskeletal pain, and evaluate the possible effects of
pain duration and the intermittency versus stability of pain
on pain-coping strategies.
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