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Purpose: Reduction in pain following multidisciplinary treatment is most often associated
with a reduction in disability. To further elaborate the relationship between pain intensity and
disability, the present study investigated three main questions: first, whether multidisciplinary
treatment leads to a significant improvement in pain, disability and psychological variables
(depression, pain acceptance and catastrophizing). Second, it was examined whether pain
reduction may account for significant changes in the psychological variables (pre- to follow-
up change scores). Finally, it was analyzed whether the psychological changes mediate the
association between reduction in pain and in disability after controlling for age, sex and pain
history.

Patients and methods: Patients suffering from chronic musculoskeletal pain (n=279)
attended a German inpatient multidisciplinary program lasting 15 consecutive days on
average, with self-report data collected at pretreatment, posttreatment and three-month
follow-up.

Results: Repeated measures ANOVAs showed a significant improvement in pain intensity,
disability, pain acceptance, catastrophizing and depression at posttreatment and follow-up.
Univariate regression analyses revealed that changes in pain intensity accounted for signifi-
cant changes in depression, pain catastrophizing and pain acceptance (pre- to follow-up
change scores). The results of Multiple Mediation Procedure showed that pain reduction did
affect reduction in disability through improvement of depression, catastrophizing and
acceptance.

Conclusion: Our findings support a cognitive-behavioral model of pain that posits an
important role for pain-related cognitive and emotional processes in long-term outcomes
following multidisciplinary pain treatment, in particular for the modulation of disability due
to pain. The results add evidence to the notion that pain-related cognitions are dynamic
features varying over time dependent on the internal situation.

Perspective: The current findings are relevant to the management of patients with muscu-
loskeletal pain. The results support the notion that, in contrast with the view of enduring
personality traits, pain-related cognitions and emotions reflect a situational response that
varies over time.

Keywords: musculoskeletal pain, disability, psychological variables

Introduction

Musculoskeletal pain is common among the general population' and often pre-
sents in several anatomical sites concomitantly.’* Low back pain, fibromyalgia and
osteoarthritis are major musculoskeletal conditions.'* Musculoskeletal conditions
are the common cause of severe pain and disability.>” They account for 30.5% of
all years lived with disability® and are the second most common cause of loss of

submit your manuscript

Dove n

http:

in 3

Journal of Pain Research 2019:12 1879-1890 1879

© 2019 Shaygan 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.

o 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
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php

Shaygan et al

Dove

time from work.” Thus, musculoskeletal pain has a dra-
matic impact on the lives of affected individuals and a
substantial economic impact on society.

According to cognitive-behavioral models of pain, the
presence of pain is not sufficient condition for the develop-
ment of disability.*’ These models typically posit that affec-
tive and cognitive factors such as depression and
catastrophizing, a cognitive style characterized by magnifica-
tion, rumination and helplessness,'® can modulate perceived
pain and disability in patients. Also, based on acceptance-
oriented forms of cognitive-behavioral perspective,'’ pain
acceptance plays an important role in coping with pain and
its associated problems.'*"* Acceptance of pain is defined by
the acknowledgment that one can be in pain and at the same is
capable of making efforts to live a satisfying life.'”

. 14,15 14,16,17 12-15
Depression, ™ .

catastrophizing and acceptance
are among the most widely studied factors modulating pain
and disability.

Based on cognitive-behavioral perspective, pain treat-
ment programs are effective if they alter patient cognitive
and behavioral responses to pain.*’ Since a lack of atten-
tion to the psychological factors can lead to failures in the
treatment of disabled pain patients,® multidisciplinary
interventions have gained more and more acceptance
regarding the treatment of patients.

Reduction in pain following multidisciplinary treat-
ment is most often associated with a reduction in
disability.”>'®'* A growing body of evidence assesses
mediating factors of the relationship between pain inten-
sity and disability. However, most of this evidence is
limited by cross-sectional designs.”*>* To date, very few
longitudinal studies have identified mediators of the out-
come of disability following treatment.”*** Reduced

25-27 25,28,29

catastrophizing, increased self-efficacy and an

3031 were the factors

increase in psychological flexibility
most often tested as mediators in the longitudinal studies.
However, the longitudinal findings are inconsistent.”*
Moreover, the most existing longitudinal studies are
243233 included a small
I (eg,

cognitive-behavioral therapy) or physical®* treatments as

based on patients with back pain,
sample size’® and focused on either psychologica

predictor variables. In fact, most longitudinal studies pro-
vided insight into how the effectiveness or ineffectiveness
of a specific treatment influences pain disability. Available
data do not give us information about the mechanisms of
action that lead to a reduction of disability following pain
reduction (as a clinical feature) after multidisciplinary
programs. The present study aimed to evaluate how pain

reduction influences reduction in disability and the role of
theoretically relevant psychological factors as potential
mediators.

Before attempting to explain psychological factors as
mediators of the relationship between reduction in pain
and disability, it is critical to clarify whether changes in
pain intensity may account for significant changes in psy-
chological factors. Previous research mostly examined
whether psychological (eg, cognitive) variables influence
pain, but not whether the severity of pain has an effect on
cognition. Many prior studies have proposed that pain-
related cognitions such as catastrophizing are an enduring
trait rather than a dynamic state.>* However, a dynamic
view of pain-related cognitions has also been proposed by
some other research.’”*° If pain-related cognitions (eg,
catastrophizing and acceptance) are dynamic states med-
iating the association between reduction in pain and dis-
ability, improvement in pain should account for substantial
changes in these factors. However, as suggested by
Mansell et al, where evidence is lacking or controversial,
it is important to test the associations which are pre-requi-
sites for mediation, through preliminary analysis before
conducting mediation analysis.**

To further elaborate the relationship between pain
intensity, disability and psychological factors, the present
study investigated three main questions:

First, it tries to validate results of earlier studies'>'®'"?
by showing that multidisciplinary treatment leads to sig-
nificant improvements in pain intensity, disability and
psychological variables (depression, pain catastrophizing
and acceptance) at the time of discharge and 3-month
follow-up. The authors expect significant positive changes
in these variables at the two assessment periods.

Second, as a preliminary analysis, it was determined
whether pain reduction may account for significant
changes in psychological factors (pre- to follow-up change
scores).

Finally, it was analyzed whether the expected psycho-
logical changes mediate the association between reduction
in pain and in disability. Looking at the cognitive-beha-
vioral models that hypothesize a central role for cognitive-
emotional responses in coping with chronic pain and its
associated problems,™” it was assumed that pain reduction
would influence reduction in disability through improve-
ment of depression, pain catastrophizing and acceptance.
As the disability is known to associate with sex, age and

41,42

pain history, these variables were controlled for in the

mediation analysis.
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Methods

Participants

Participants were 300 consecutive patients suffering from
a chronic musculoskeletal pain condition. All of these
patients failed previous outpatient therapies (eg, pharma-
cotherapy, physiotherapy, etc.) and were referred to an
inpatient, multidisciplinary program at the Red Cross
Hospital, Kassel, Germany. Patients were included in the
study if they met the following criteria: age over 18 years
and diagnosed with chronic pain according to ICD-11
criteria.*® This was assessed by pain specialists who deter-
mined the pain diagnoses based on history, clinical bedside
examinations and whatever diagnostic methods were con-
sidered appropriate (eg, imaging techniques). The most
common diagnosis in the study population was nonspecific
low back pain (72.7%), followed by fibromyalgia (10.7%),
osteoarthritis (9%) and rheumatoid arthritis (7.6%).

The following exclusion criteria were applied: a pain
history less than six months, presence of a malignant
disease, severe medical or psychiatric illness interfering
with pain assessment and inability to comprehend the
German language.

The mean age of the participating patients was 59.71
years old (SD=13.79) which ranged from age 18-87 years.
The majority of patients were women (69.7%). Most
patients were married (58.9%) and approximately 47.9%
of the patients had primary education (Table 1). The aver-
age length of inpatient multidisciplinary treatment for
patients was 15.03 days (SD=4.49; Table 1).

All participants gave written informed consent. The
study was approved by the Ethics Committee of the
Georg-Elias-Mueller Institute of Psychology.

Pain treatment program

Patients referred to the pain treatment center were enrolled
in an inpatient multidisciplinary program lasting 15 conse-
cutive days on average. The main goal of the intervention
was to teach patients to cope with pain and to reduce the
interference of pain with daily living. Based on a multi-
disciplinary approach, every patient was assessed by every
specialty participating in the program. The multidisciplinary
team involved specialized therapists including orthopedic
physicians, rheumatologists, neurologists, psychotherapists
and physiotherapists, as well as occupational therapists and
social workers. The treatment included pharmacotherapy,
physical approaches (such as exercise, physiotherapy, phy-
sical therapy and rehabilitation), psychological strategies

Table | Sample characteristics (n=279)

Characteristic Value
Age, Mean (SD), years 59.71 (13.79)
Sex, No (%)
Female 193 (69.7%)
Marital status, No (%)
Married 162 (58.9%)
Single 21 (7.6%)
Divorced/separated 38 (13.8%)
Living with a partner 24 (8.7%)
Widowed 30 (10.9%)
Educational level, No (%)
None 8 (3.0%)
Primary education 128 (47.9%)
Secondary education 91 (34.1%)
High school certificate 21 (7.9%)
University degree 19 (7.1%)
Pain history, Mean (SD), (years) 8.12 (8.31)
Number of hospital days, Mean (SD) 15.03 (4.49)

Abbreviations: M, mean; SD, standard deviation.

including psychological counseling, cognitive-behavioral
interventions, self-help strategies and the acquisition of
pain management skills (eg, goal setting, structuring of
daily activities, pacing strategies). The status of each
patient, the extent of his/her recovery and the decision
about his/her discharge time were regularly discussed at
regular team meetings consisting of all members of the
treatment team.

Before the start of program, patients were requested to
complete the baseline assessment: demographic features,
pain intensity, disability and psychological variables (T0).
Immediately at the end of treatment program (T1) and
three months after the end of the treatment (T2), the
instruments for pain, disability assessment and the psycho-
logical instruments were reapplied and the posttreatment
and follow-up scores were obtained.

Measures

In addition to the standard sociodemographic assessment
(age, sex, marital status, educational level), the following
variables were measured:

e Pain intensity was assessed with the Numeric Rating
Scale (NRS; 0 (no pain) to 10 (worst imaginable
pain)). Adequate psychometric properties have been
reported.**
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e Pain-related disability was measured by the Pain
Disability Index (PDI).*> The PDI assesses subjective
disability in seven areas: home/family responsibilities,
recreation, social activities, occupation, sexual beha-
vior, self-care and life support activities scored on an
11-grade format ranging from ‘0’ (no disability) to 10’
(total disability). The PDI total score is calculated by
summing the 7-items responses. A higher score indi-
cates a higher level of disability. In a study by Dillmann
et al,*® the reliability (Cronbach’s alpha=0.88) and
validity of the German version of the instrument were
confirmed. The construct validity of the scale was
assessed by correlating the PDI score with the
Oswestry Low Back Pain Disability Questionnaire
(r=0.76).*® This questionnaire indicated a good internal
consistency in the present study (coefficient
omega=0.87, 95% CI: 0.84-0.89).

e Pain history was assessed by the question “How long
have you been suffering from chronic pain”.
Participants were asked to indicate the number of
years they have experienced pain.

e Depressive symptoms were assessed by the German
short version of the Center for Epidemiological
Studies Depression Scale (CES-D).* This scale is a
15-item self-report scale from 0 (rarely) to 3 (most of
the time), designed to measure depressive symptoms
during the past days. The scale has been shown to be
a reliable (Cronbach’s alpha=0.91) measure of
depression.*® The construct validity of the scale was
assessed by correlating its total score with the other
questionnaires such as Beck Depression Inventory
(r=0.64—-0.88) and the Patient Health Questionnaire
(r=0.51-0.70).**° This scale has adequate internal
consistency (coefficient omega=0.84, 95% CI: 0.83—
0.86) in the present sample.

e Catastrophizing cognitions concerning pain were
measured with the German version of the Pain
Catastrophizing Scale (subscale “helplessness™).”!
The subscale “helplessness” describes the feeling of
inability to cope with the pain. This subscale has
shown the most appropriate construct validity com-
pared to the other subscales of the PCS.>'*? It con-
sists of six items answered on a 5-point scale ranging
from 0 (not at all) to 4 (all the time). In a study by
Meyer et al,”! the reliability (Cronbach’s alpha=0.89)
and validity of the German version of the instrument
were confirmed. The construct validity of the “help-
lessness” subscale was assessed by correlating its

total score with the other questionnaires such as
Roland—Morris questionnaire (r=0.62)>> and the
Fear Avoidance Beliefs Questionnaire-work subscale
(r=0.62).>* The subscale demonstrated a good inter-
nal consistency in the present study (coefficient
omega=0.90, 95% CI: 0.88-0.92).

¢ Pain acceptance was measured by 10 items from the
German version of the Chronic Pain Acceptance
Questionnaire (CPAQ; items 1, 2, 6, 9, 11, 12, 13, 14,
15 and 18).% These items showed the highest correlation
with the total score of the questionnaire. Items were
answered on a 7-point scale ranging from 0 (never) to
6 (always), with an internal consistency of Cronbach’s
alpha=0.73.>> In a study by Nilges et al, the construct
validity of the CPAQ was assessed by correlating its total
score with the other questionnaires such as the Center for
Epidemiological Studies Depression Scale (CES-D) (—
0.0.64) and the Pain Disability Index (PDI) (r=—0.43).>
The selected items demonstrate an excellent internal
consistency in the present study

omega=0.92, 95% CI: 0.90-0.94).

(coefficient

Statistical analysis
To test whether multidisciplinary treatment leads to sig-
nificant improvements in pain intensity, disability and
psychological variables, repeated measures analysis of
variance and Bonferroni post hoc tests were performed.
Effect size was calculated by n” and Cohen’s d. As sug-
gested by Cohen, effect sizes are categorized as small
(d=0.2), medium (d=0.5), and large (d=0.8).>°

Before conducting regression and mediation analyses,
we calculated residualized change scores as measures of
change over time. To create residualized change scores, we
used linear regression to predict follow-up scores from the
baseline scores for the same variable, saving the standar-
dized residual values as new variables. As these residual
scores represent the difference between the follow-up
score compared with what was predicted at baseline, they
could control for baseline score.”’”® The residual values
are frequently used in studies of mediation.>*>’

Univariate regression analyses were used to evaluate the
association of pain reduction (independent variable) with
psychological changes. The changes in depression, pain cat-
astrophizing and acceptance from pretreatment to follow-up
(TO-T2) were entered as the dependent variables (Criterion).

The Hayes and Preacher’® Multiple Mediation Procedure
(Indirect) was used to determine whether the relationship
between reduction in pain intensity and disability was
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mediated by changes in depression, catastrophizing and pain
acceptance (Figure 1) when controlling for age, sex and pain
history. The Multiple Mediation Procedure (Indirect) involves
estimating relative indirect effects in mediation models using
multiple mediators after controlling for covariates. Inferences
about indirect effects were on the basis of percentile bootstrap
confidence intervals (n=5,000; confidence intervals to be set at
95%). Bootstrapping is a sampling method that increases the
precision of the constructed confidence intervals. According to
Hayes and Preacher,” if 0 is outside the confidence interval,
then the relative indirect effect is deemed to be statistically
different from 0. Including three mediators and covariates in
one model allowed us to determine the magnitude of the
specific indirect effect of each mediator, conditional on the
inclusion of the other mediators as well as covariates in he
model. All of the data were analyzed using the IBM SPSS
Statistics for Windows, version 22.0 (IBM Corp, Armonk,
NY). The significance level was set at P<0.05.

Results

Study sample

Of the 300 patients enrolled in the multidisciplinary
program, 279 patients completed the study. Two patients
refused to participate in the study. A total of 7 patients

Independent variable

Total effect

had to be excluded from the study: 5 patients because
they had a pain history of less than 6 months and 2
patients in whom tumor or other medical illness interfer-
ing with pain assessment was diagnosed (eg, Alzheimer’s
disease). Moreover, 12 patients dropped out before com-
pletion of the study (at follow-up): 11 patients because of
insufficient follow-up data for further evaluation and one
patient due to rehospitalization related to pain during the
follow-up period. All remaining patients (n=279) com-
pleted the data at baseline, posttreatment and follow-up
(Figure 2).

Outcomes
One-way repeated measures ANOVAs revealed that there
were significant main effects of time (TO, T1, T2) on
ratings of pain intensity (F (2/290)=68.61, P=0.000) and
disability (F (2/288)=72.48, P=0.000). The psychological
variables depression (F (2/264)=62.98, P=0.000), pain
acceptance (F (2/284)=33.74, P=0.000) and catastrophiz-
ing (F (2/294)=39.99, P=0.000, Table 2) also showed a
significant time effect.

As there was no control group in the current study, it
cannot be identified whether outcomes were causally
the time effect

related to the treatment. However,

(o

Dependent variable

Change in pain intensity

Change in disability

Mediator variables
Change in depression
Change in catastrophizing

Change in acceptance

Independent variable

Direct effect

¢

Dependent variable

Change in pain intensity

Change in disability

Figure | Model for the mediation analysis. The indirect effect is quantified by the product of paths a and b. The total effect (path c) is the sum of the indirect and direct (¢)

effects.
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Enroliment

Assessed for eligibility
(n=300)

Consent Agreement [—— |

Excluded(n=9)

- Not meeting inclusion criteria (n=7)

- Declined to participate (n=2)

Baseline Clinical Assessment(T0)

(n=291)

v

Allocation

Allocated topain treatment program(n=291)

l

Posttreatment Assessment (T1)

(n=291)

v

Follow-up

Follow-upAssessment (T2)
(3 months after the end of the treatment)
Lost to follow-up (n=12):
- Eleven patients did not complete the questionnaires

- One patient due to rehospitalization

\ 4

Analyzed (n=279)

Figure 2 CONSORT flow diagram — modified for non-randomized trial design.

indicates that multidisciplinary treatment possibly led to
a significant improvement in the pain condition, as
shown in the reduction of pain intensity and disability
at posttreatment and follow-up. Pairwise comparisons
between pretreatment and posttreatment (TO-T1) and
between pretreatment and follow-up (T0-T2) showed
significant improvements in pain intensity and disability
(Table 2). Similarly, the psychological mediators showed
significant changes over time as shown by improve-
ments in depression, pain acceptance and catastrophiz-
ing from pretreatment to posttreatment and to follow-up
(Table 2).

Univariate regression analyses

After calculating residualized change scores (pre- to
follow-up), linear regression analyses for each of the
psychological variables were performed. Univariate
regression analyses revealed that the change in pain
intensity accounted for significant changes in depres-

sion, pain catastrophizing and pain acceptance (Table 3).

Analysis of mediators
Multiple Mediation Procedure was used to determine
whether improvement in depression, pain catastrophizing
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Note: **P<0.001; **P<0.01.

Abbreviations: df, degrees of freedom; ES, effect size; NRS, Pain intensity was measured with the Numerical Rating Scale; PDI, disability with the Pain Disability Index; CES-D, depression with the German short version of the Center for

Epidemiological Studies Depsression Scale; CPAQ, pain acceptance with the Chronic Pain Acceptance questionnaire; PCS (subscale “helplessness”), catastrophizing with the Pain Catastrophizing Scale.

and pain acceptance mediated the relationship between
reduction in pain intensity and disability after controlling
for age, sex and pain history. The results revealed that
changes in depression (95% confidence interval, 0.01—
0.14), pain acceptance (95% confidence interval, 0.10—
0.28) and catastrophizing (95% confidence interval,
0.005-0.17) mediated the association between reduction
in pain and in disability (Table 4).

Discussion

Consistent with the treatment outcome literature, an inpa-
tient multidisciplinary pain treatment program delivered in
a specialized pain unit in Germany led to significant
improvements in pain intensity, disability and psychologi-
cal variables (depression, catastrophizing and acceptance).
The results showed that pain reduction accounted for sig-
nificant changes in psychological variables. Pain reduction
did affect reduction in disability through improvement of
depression, catastrophizing and acceptance even when
controlling for age, sex and pain history.

As hypothesized, a multidisciplinary pain treatment
program produced significant medium to large improve-
ments in pain intensity and disability at posttreatment and
follow-up. These findings are consistent with previous
research showing positive effects of multidisciplinary
treatment for chronic back pain, fibromyalgia, chronic
widespread pain and neuropathic pain'>'®'*% and lend
further support to the beneficial effects of intensive inpa-
tient multidisciplinary programs for adults with chronic
musculoskeletal pain.

In line with our previous research on neuropathic pain
patients,'® the present results show that musculoskeletal
pain patients treated by a multidisciplinary program also
demonstrated significant improvements in pain acceptance,
catastrophizing and depression at posttreatment. These
improvements remained stable over the three months fol-
lowing discharge. Although outcome research was not the
primary goal of this study, the present findings contribute
to a larger body of evidence indicating that inpatient multi-
disciplinary pain treatment is an empirically supported
intervention for chronic pain.

The results also verified the assumption that pain
reduction accounted for significant improvement in
depression, pain catastrophizing and pain acceptance.
This means that those patients who experienced more
improvement in pain also experienced more improvement
with regard to depression, catastrophizing and an increased
pain acceptance. Consistently, Korff and Simon®' found
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Table 3 Results of univariate regression analyses on changes in psychological variables (depression, catastrophizing, acceptance)

Predictor Criterion R? B SEB i} P

Change in pain intensity (TO-T2) Change in depression (T0-T2) 0.15 1.17 0.22 0.39 0.000
Change in catastrophizing (T0-T2) 0.15 0.85 0.16 0.39 0.000
Change in acceptance (T0-T2) 0.19 1.67 0.27 0.44 0.000

that back pain patients whose pain had improved at long-
term follow-up showed markedly reduced depression
levels at that time.®' One other study showed that declin-
ing pain following arthroscopy was associated with lower
catastrophizing.*® Wade et al*® argued that individuals are
more likely to catastrophize when they are in pain or their
pain increases. They proposed that recovering from pain
may lead to a down-regulation of vigilance to pain and to a
sense of dread, thus affect catastrophizing cognitions. This
assumption was also shared by Turner and Aaron®” who
proposed that in certain situations, such as intense pain,
catastrophizing increases. Although our study did not
include a control group, and correlational findings do not
shed light on causal relationships, the results add some
further evidence to support the influence of pain intensity
on the level of pain-related cognitions and emotions and a
sense of helplessness. Our findings support the notion that,
in contrast with the view of enduring personality traits (eg,
neuroticism), pain-related cognitions like catastrophizing,
depression and acceptance are dynamic features of the
individuals related to the perceived intensity of pain and
may vary over time dependent on the internal situation.
The current findings might suggest that regardless of the
effect of psychological interventions (cognitive-behavioral
interventions) on pain-related emotions and cognitions, redu-
cing pain following physical therapies such as pharmacother-
apy as a part of multidisciplinary treatment may influence
pain-related emotions and cognitions in patients. It means
that cognitive changes may be a secondary effect of beha-
vioral exposure that occurs with pain reduction following
directed and intensive physical therapies. Consistent with
this, Burns et al (1998)%* showed that pre- to posttreatment
changes in pain helplessness and treadmill endurance were
correlated. They found that these factors accounted for much
of the common variance in general activity and downtime
changes. Although it cannot simply be concluded whether
physical therapies or other therapeutic elements such as
cognitive-behavioral interventions were primarily responsi-
ble for meaningful psychological changes, our results lend
support to the notion that changes in maladaptive cognitions
and emotions that occur during multidisciplinary treatment

may be caused not only by psychological strategies, but
rather by other activities taking place in a multidisciplinary
program. Future research will need to examine whether
patients assigned to either psychological interventions or
physical therapy conditions show outcomes specific to psy-
chological changes and whether psychological changes
explain outcomes more accurately among those who undergo
particular treatment approaches.

Cognitive-behavioral models of pain hypothesize a cen-
tral role for cognitive emotional processing in the subjective
experience of pain and its consequences, ie, feeling disabled
and behaving correspondingly. The results of mediation
analysis in the current study support this model. Our find-
ings showed that pain reduction did affect the reduction in
disability through improvement of depression, catastrophiz-
ing and acceptance. Examination of the bootstrap results for
indirect effects suggests that improvement in pain accep-
tance accounts for most of this effect (Table 3). This result is

consistent with previous research'®6%4

showing pain
acceptance as the most important predictor of disability
and its reduction after treatment. Research suggests that
patients with high levels of acceptance are also able to
open up to experiences that are beyond their control,
which in turn results in less avoidant behaviors.®> Those
patients who do not attempt to control or avoid sensations of
pain are also less disabled by their pain.®® Altogether,
reduction in pain following treatment may help patients to
better deal with their pain and fosters its acceptance. Pain
acceptance, in turn, results in resuming of activities of daily
living and, thereby, contributes to a decrease in disability.
Another important finding of the present study was that
changes in catastrophizing mediated the relationship between
reduction in pain intensity and disability. Catastrophizing is a
reflection of individuals’ expectations about the actual and
long-term consequences of pain.*’ A reduction in pain inten-
sity following a multidisciplinary treatment program may
reduce the sense of dread in patients, which in turn results
in less catastrophizing. This is consistent with previous find-
ings in patients having total knee arthroplasty or physical
therapy.*®®*> Wade et al** observed that as pain declined from
before to six months after surgery for knee osteoarthritis,
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catastrophizing did as well. Our results are consistent with

those of Jensen et al®’

showing that a decrease in catastro-
phizing was associated with decreases in disability in chronic
pain patients. Thus, disability can be reduced when the
patient believes that pain will get better and that he/she is
not helpless in coping with it.

Based on our results, a change in depression also
mediated the relationship between reduction in pain inten-
sity and disability. This finding is consistent with those of
Glombiewski et al,® who found significant contributions
of decreased depression to improvement in pain-related
disability. Pain reduction affects emotional distress and
negative expectations regarding its consequences on the
patient’s life. The improvement in depressive symptoms
may help patients to overcome their loss of interest in
daily activities, which directly results in a reduction in
disability in patients. However, we have to consider the
correlation of the psychological variables depression, pain
catastrophizing and acceptance, and that the observed
results might reflect an overlap of these constructs.®”

It is important to mention some of the limitations of
our study. First, there was no control group in the current
study. Thus, it is not possible to definitely determine
whether the observed results were the effect of treatment.
Nevertheless, as Maric argues, a single-group design can
still contribute to an understanding of mediation processes,
and this is indicated by several recent investigations of
mediation in single-treatment groups.’'”® Another limita-
tion of the study lies in the inclusion of a sample of
middle-older aged patients from only a single clinic and,
thus, prevents generalization. Assessing psychological
variables based only on self-report questionnaires might
endanger our findings.”' Furthermore, we used a shortened
version of the Chronic Pain Acceptance Questionnaire and
only one subscale of the Pain Catastrophizing Scale (sub-
scale “helplessness”), perhaps undermining the utility of
the instruments and thereby limiting the conclusions which
can be drawn from the results. More research with stronger
methodological quality and longer follow-up periods is
needed in order to provide high-quality evidence of the
effectiveness of multidisciplinary pain treatment for the
management of chronic musculoskeletal pain.

In summary, our findings support cognitive-behavioral
models of pain that posit an important role for pain-related
thoughts and emotions in long-term outcomes following
multidisciplinary pain treatment. The current findings are
relevant to the management of patients with musculoskeletal
pain. The results support the notion that, in contrast with the
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view of enduring personality traits, pain-related cognitions
and emotions reflect a situational response that varies over
time. Pain-related cognitions and emotions can be improved
in pain patients by reducing the pain intensity and changing
the way people think about anticipated harm. The results
show that not only treatment elements that deliberately target
cognitive and emotional factors but also physical therapies
that let the patients experience physical exercise or normally
hampered activities in a controlled environment are respon-
sible for a substantial cognitive and emotional change.
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