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Objective: To evaluate the contribution of improvement in 
negative emotional cognitions, active cognitive coping, and 
control and chronicity beliefs to the outcome of multidisci-
plinary treatment in patients with chronic widespread pain.
Design: Prospective cohort study.
Patients: A total of 120 subjects diagnosed with chronic 
widespread pain, who completed a multidisciplinary pain 
programme.
Methods: Data from baseline, 6 months and 18 months 
follow-up measurements were analysed. Longitudinal rela-
tionships were analysed between changes in cognitions and 
outcome, using generalized estimated equations. Outcome 
domains included: pain, interference of pain in daily life, 
depression, and global perceived effect. Cognitive domains 
included: negative emotional cognitions, active cognitive 
coping and control and chronicity beliefs.
Results: Improvements in negative emotional cognitions 
were associated with improvements in all outcome domains, 
in particular with improvement in interference of pain with 
daily life and depression (between baseline and 6 months, 
and 6 and 18 months). Improvements in active cognitive 
coping were associated with improvements in interference 
of pain in daily life (between baseline and 6 months). Im-
provements in control and chronicity beliefs were associated 
with improvements in pain and depression (between 6 and 
18 months). 
Conclusion: Improvement in negative emotional cognitions 
seems to be a key mechanism of change in multidisciplinary 
treatment of chronic widespread pain. Improvement in ac-
tive cognitive coping and improvement in control and chron-
ic timeline beliefs may also constitute mechanisms of change, 
although the evidence is less strong. 
Key words: chronic widespread pain; multidisciplinary treat-
ment; mechanisms of change.
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IntRoDuctIon

Chronic widespread pain (CWP) is defined as pain that is 
present in 2 contralateral quadrants of the body and in the 
axial skeleton, which must have been present for at least 3 
months (1). A subcategory of patients with CWP also fulfils 
the criteria of fibromyalgia (FM) (1). Patients with CWP 
typically present complex symptoms, resulting in disability 
and a reduced quality of life (2). Multidisciplinary treatment 
programmes are recommended for patients with cWP and its 
associated problems (3). core outcome domains in cWP are 
specified in the Initiative on Methods, Measurement, and Pain 
Assessment in clinical trials (IMMPAct) and include: (i) pain 
intensity; (ii) physical functioning (i.e. interference of pain 
with daily life); (iii) emotional functioning (i.e. depression); 
and (iv) study participant ratings of overall improvement (i.e. 
global perceived effect) (4). Evidence for positive effects of 
multidisciplinary treatment in FM has been reported (5). How-
ever, mechanisms of change of the multidisciplinary treatment 
effects are only partially understood (6, 7). Gaining a better 
understanding of the key mechanisms of change may help to 
optimize multidisciplinary treatment in cWP.

In multidisciplinary programmes for patients with cWP, pain 
and pain interference are regarded as the outcome of the interaction 
of psychological (including cognitive), physiological, and social 
processes (8). changing and adjusting unhelpful or maladaptive 
cognitions is an important goal of multidisciplinary treatment in 
cWP. A number of cognitive mechanisms of change have been in-
vestigated over the years in diverse chronic pain populations. Most 
consistent evidence has been found for the role of catastrophizing 
(i.e. negative thoughts and ideas about the consequences of pain) 
in relation to the outcome of multidisciplinary treatment. Results 
from these studies show that the reduction in catastrophizing is 
related to a better multidisciplinary treatment outcome (9–12). 
Several other cognitive mechanisms of change have been sug-
gested. these mechanisms concern belief that one is disabled (10, 
13, 14), belief in control over life (15), belief that pain signals are 
damaging (16, 17), belief in medical cure (13), belief in medication 
(13), belief in pain control (9–11, 13, 14), acceptance (12), belief 
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of serious consequences of pain, sense of coherence, emotional 
representations of pain (18), negative thinking (11), pain vigilance 
(18) use of cognitive coping styles; coping self-statements (14), 
praying and hoping (16), and ignorance of pain (10). 

the above-mentioned results show that the spectrum of 
potential cognitive mechanisms of change is very broad. It can 
be argued that these cognitive mechanisms show considerable 
overlap (17, 19). In an empirical study, we have shown that there 
is indeed overlap between cognitive concepts frequently used in 
the explanation of cWP (19). that cross-sectional study showed 
that these concepts could be clustered into 3 principal domains: 
negative emotional cognitions; active cognitive coping; and 
control and chronicity beliefs. negative emotional cognitions 
are characterized by negative and emotional thoughts that hinder 
adjustment to chronic pain. Active cognitive coping is charac-
terized by the cognitive efforts of a person to manage or undo 
the negative influence of pain. Finally, control and chronicity 
beliefs are characterized by thoughts and expectations about the 
controllability and chronicity of the illness. 

A longitudinal design is the next logical step in evaluat-
ing whether improvement in these cognitive domains is as-
sociated with the outcome of multidisciplinary treatment. If 
improvement in negative emotional cognitions is the primary 
mechanism of change, one would expect improvement in this 
domain to be associated with the outcome of multidisciplinary 
treatment. Similarly, if improvement in active cognitive coping 
or improvement in control and chronicity beliefs constitute 
mechanisms of change, one would expect improvement in these 
domains to be associated with the outcome of multidisciplinary 
treatment in cWP. A longitudinal study on these associations 
has the potential to show in which cognitive domain(s) mecha-
nisms of change are primarily located, thereby narrowing down 
the number of hypothesized cognitive mechanisms of change. 
Results from this study may direct the optimization of treat-
ment programmes for patients with cWP. therefore, the aim 
of this study was to evaluate the contribution of improvement 
in negative emotional cognitions, active cognitive coping, 
and control and chronicity beliefs to the outcome (i.e. pain, 
interference of pain, depression and global perceived effect) 
of multidisciplinary treatment of patients with cWP. 

PAtIents And MetHods
Design
Data were obtained in a longitudinal observational study. Baseline meas-
urements were made before the start of a multidisciplinary treatment 
programme (t0). the second and third assessments were performed 6 (t1) 
and 18 months (t2) after baseline, respectively. the estimated number of 
patients to be included was 120, which would enable the establishment of 
a statistically significant correlation of r > 0.20 (20) between the dependent 
and independent variables. to allow for drop-out of patients the inclusion 
number was increased to 138. the study was approved by the Medical 
ethical Committee of the slotervaart Hospital and the reade Institute in 
Amsterdam. Written informed consent was obtained from all subjects.

Patients and procedure
Patients with chronic pain were referred by rheumatologists and general 
practitioners to the rehabilitation physician to assess their problems 

and to evaluate eligibility for participation in the multidisciplinary 
pain programme. Potential participants for the study were screened for 
their eligibility by the rehabilitation physicians of the pain manage-
ment team. Inclusion criteria were: (i) age between 18 and 75 years 
(ii) diagnosis of cWP according to the criteria of the American col-
lege of Rheumatology (AcR) (1); (iii) eligible for multidisciplinary 
treatment according to the criteria of the Dutch consensus Report of 
Pain Rehabilitation (21), as assessed by both a rehabilitation physi-
cian and a psychologist. these criteria require patients to experience 
restrictions in daily living (e.g. sports or work) and/or psychosocial 
functioning. Exclusion criteria were: (i) pain resulting from known 
specific pathology (e.g. rheumatoid arthritis or Ankylosing spondy-
litis); (ii) not eligible for multidisciplinary pain treatment because of 
a somatic disorder, social problem and/or psychiatric disorder (e.g. 
major depression), or because the patient was currently involved in a 
legal procedure of conflicting interest, was currently receiving pain 
treatment elsewhere, or was not motivated for behavioural change; (iii) 
insufficient control of the dutch language to complete questionnaires; 
and (iv) refusal to provide informed consent. 

A consecutive series of patients was included in the study. Recruit-
ment took 14 months. Baseline measurements were integrated into the 
existing intake at our centre. Participants were contacted by telephone 
to inform them that the follow-up questionnaires had been sent by 
post. Patients were asked to return the questionnaires by post within 
2 weeks. After 2 weeks patients were phoned by the study researcher 
and a reminder was sent if the questionnaires were not returned in time. 

Intervention
All study participants entered the multidisciplinary treatment pro-
gramme, the main goal of which was to teach patients to cope with 
pain and to reduce the interference of pain in their daily lives. the 
programme included education about neuro-physiology and medica-
tion management, cognitive behaviour therapy (cBt), the acquisition 
of pain management skills (e.g. goal setting, structuring of daily 
activities, pacing strategies, and ergonomics), physical training (e.g. 
exercise), relaxation training, and assertiveness training. the com-
ponents of the multidisciplinary treatment were in line with the core 
elements of multidisciplinary treatment in cWP (5). treatment was 
tailored to the patient’s personal goals and was performed in groups 
and on an individual basis. In addition, patients were asked to make 
a personalized plan, taking into account their individual needs and 
requirements. Group treatment consisted of 7 consecutive weeks 
of treatment, 7 h a week, and was divided into 2 sessions a week of 
multidisciplinary treatment. Individual treatment was offered during a 
period of 4–6 months with a variable frequency per patient. there was 
an opportunity for 2 post-treatment appointments to evaluate personal 
goals. the multidisciplinary team involved rehabilitation physicians, 
physiotherapists, occupational therapists, psychologists, and social 
workers. the multidisciplinary team discussed the treatment progress 
of patients during regular team meetings.

Outcome measures
Four outcome domains were defined, in accordance with the recommen-
dations of the IMMPAct (4), i.e. pain, physical functioning, emotional 
functioning, and global perceived effect. Pain was assessed with the 
numerical Rating Scale Pain (nRS) (22). Physical functioning was 
assessed with the Multidimensional Pain Inventory (MPI) – subscale 
interference (23). Emotional functioning was assessed with the Beck 
Depression Inventory II (BDI–II) (24–26). Global perceived effect 
(gPe) due to treatment was assessed with a 7-point likert scale. the 
scale was dichotomized into 0 = no change/worse and 1 = improved. For 
additional descriptive information and psychometric properties of the 
measurements, see Appendix SI1.

1http://www.medicaljournals.se/jrm/content/?doi=10.2340/16501977-1252
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Cognition measures 
the cognitive variables described below are arranged according to 
the 3 cognitive domains found in our previous study (19), i.e. nega-
tive emotional cognitions, active cognitive coping, and control and 
chronicity beliefs. 

Negative emotional cognitions. negative emotional cognitions were 
assessed with 3 questionnaires. three subscales of the Revised Illness 
Perceptions Questionnaire (IPQ-R) were used to assess the illness be-
liefs; (1) consequences; (2) coherence; (3) emotional representations 
(27–29). the dutch general self-efficacy scale (dgss) was used to 
measure general self-efficacy beliefs (30–32). the dutch adaptation 
of the coping Strategy Questionnaire (cSQ) was used to assess the 
cognitive coping style “catastrophizing” (33). For additional descrip-
tive information and psychometric properties of the measurements,  
see Appendix SI1.

Active cognitive coping. Four subscales of the dutch adaptation of the 
cSQ, were used to assess the active cognitive coping styles; (1) denial 
of pain sensations; (2) positive self-statements; (3) reinterpreting pain 
sensations; (4) diverting attention away from pain sensations (33). For 
additional descriptive information and psychometric properties of the 
measurements, see Appendix SI1.

Control and chronicity beliefs. control and chronicity beliefs were 
assessed with the use of 2 questionnaires. the Revised Illness Percep-
tions Questionnaire (IPQ-R) was used to measure the illness beliefs; 
(1) timeline; (2) timeline cyclical; (3) personal control, (4) treatment 
control (27, 28). the Dutch adaptation of the cSQ was used to assess 
the cognitive coping style “perceived control over pain” (33). For 
additional descriptive information and psychometric properties of the 
measurements, see Appendix SI1.

Statistical analyses 
Descriptive statistics were calculated to describe the main character-
istics of the study population. Independent variables included: nega-

tive emotional cognitions, active cognitive coping, and control and 
chronicity beliefs. Dependent variables included: pain, interference of 
pain in daily life, depression, and GPE. change scores were calculated 
for the independent variables and continuous dependent variables by 
subtracting the t0 scores from the t1 scores, and the t1 scores from the 
t2 scores. the changes in cognitions and outcome measurements over 
time were investigated using generalized estimating equations (GEE) 
statistics. GEE is a longitudinal regression technique that enables cor-
rection for dependency of observations within individuals over time 
by choosing a “working” correlation structure (34). For the analyses 
of the changes in cognitions and outcome measurements over time an 
exchangeable correlation matrix was found to be most appropriate. the 
associations between changes in cognitions and changes in outcome 
measurements (i.e. pain, interference of pain and depression) from 
baseline to t1 and from t1 to t2 were analysed according a Model 
of Change (see Fig. 1), using gee statistics. For the outcome measure 
GPE the change in cognitions between t0–t1 and t1–t2 was related 
to the outcome of GPE at t1 and t2, respectively. An independent 
correlation structure was most appropriate for the analysis of the Model 
of change of the continuous outcome variables, and an exchangeable 
correlation structure was deemed most appropriate for analyses of the 
dichotomous outcome variable (34). these models concerning the as-
sociations between changes in cognitions and changes in the outcomes 
were all adjusted for age and gender. All analyses were carried out 
using SPSS 18.0, and an alpha of 0.05 was used in all statistical tests.

Fig. 1. Model of change.

 
 
 
 
 
 
 
 
 

 
Independent  Baseline (T0)  6 months (T1)   18 months (T2) 
variables 

 
 
 

Dependent Baseline (T0)  6 months (T1)    18 months (T2) 
variables 

 

Fig. 2. study flowchart.

 
  

Participants screened for their 
eligibility for the study (n=361) 
 

Dyslexia (n=1), not willing to 
complete the necessary paperwork 
(n=2), too busy (n=1), no specific 
reason (n=23) 
 
Withdrawal from treatment (n=3), no 
specific reason (n=2)  
 

Participants that fulfilled the inclusion 
criteria for the study (n=165) 
 

Participants that consented to 
participate in the study (n=138) 
 

Participants providing data at baseline 
(T0) (n=133)  
 

Participants providing data at 6 
months (T1) (n=120) 
 

Participants providing data at 18 
months (T2) (n=114)  
 

No further consent to participate 
(n=3), no specific reason (n=10)  
 

Moved abroad (n=1), no time to do the 
necessary paper work (n=1), no 
specific reason (n=4)  
 

Did not meet the inclusion criteria of 
the study (n=196), of which (n=127) 
did not meet the inclusion criterion of 
CWP diagnosis 
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results 

Study population 

Patient flow through the study is illustrated in Fig. 2. of the 
361 patients referred to and screened by the rehabilitation 
physician, 165 fulfilled the inclusion criteria for this study and 
a final 138 agreed to participate. of these 138 participants, 133 
provided data at t0, 120 provided data at t1, and 114 provided 
data at t2. Patient characteristics are shown in table I. 

Change in outcome and cognitive variables
the mean changes in outcome and cognitions are presented in 
table I. significant improvements in interference of pain and 
depression were found over 6 and 18 months. With respect to 

the change in cognitions, we found significant improvements in 
negative emotional cognitions over time. Emotional represen-
tations, illness coherence and catastrophizing improved over 
6 and 18 months, and self-efficacy improved over 18 months. 
In addition, significant improvements were found for control 
and chronicity beliefs. treatment control and timeline beliefs 
improved over 6 and 18 months, perceived control improved 
over the first 6 months only and beliefs in a cyclical timeline 
improved over 18 months. 

Relationship between change in negative emotional cognitions 
and outcome variables
the results of the analyses of the association between change 
in negative emotional cognitions and the outcome variables 

table I. Patients characteristics and change in outcome and cognitive variables

t0
(n = 120)

t1
(n = 120)

t2
(n = 114)

p-value 
t0–t1

p-value 
t1–t2

p-value 
t0–t2

Patient characteristics
Female, % 95.0 
Age, years, mean (SD) 45.04 (10.30)
Partnership, %
yes
no

50.8 
49.2 

ethnicity, %
native
Western non-native
non-Western non-native

70.8 
12.5 
16.7 

education, % 
Primary 
Secondary
High

17.6 
49.6 
32.8 

Pain duration in months, median (IQR) 84 (39–168)
Depression, BDI–II, mean (SD) 20.79 (8.86) 17.61 (9.53) 16.62 (9.97) ≤ 0.001*** 0.05* ≤ 0.001***
Interference, MPI, mean (SD) 4.07 (1.06) 3.87 (1.13) 3,79 (1.29) 0.01** 0.10 0.002**
Pain (nRS), mean (SD) 6.08 (2.08) 6.08 (1.89) 5.81 (2.33) 0.96 0.21 0.20
global perceived effect, %
no change/worse
Improved

51.7
48.3

63.2
36.8

Negative emotional cognitions, mean (SD)
consequence (IPQ) 20.93 (4.36) 20.95 (4.28) 20.59 (4.56) 0.96 0.10 0.16
Emotional representation (IPQ) 19.15 (4.66) 18.02 (4.72) 17.62 (5.33) 0.01** 0.23 ≤ 0.001***
coherence (IPQ) 14.99 (4.81) 13.63 (4.42) 13.50 (4.76) ≤ 0.001*** 0.54 ≤ 0.001***
catastrophizing (cSQ) 23.85 (11.04) 19.80 (12.12) 18.25 (12.19) ≤ 0.001*** 0.10 ≤ 0.001***
general self-efficacy (dgss) 2.93 (0.61) 2.99 (0.63) 3.03 (0.58) 0.19 0.15 0.01**
Active cognitive coping
Reinterpreting pain (cSQ), median (IQR) 10.00 (5.00–20.00) 12.00 (6.00–19.00) 9.50 (4.00–19.30) 0.52 0.58 0.92
Diverting attention (cSQ), mean (SD) 21.16 (12.45) 20.10 (11.42) 19.29 (12.10) 0.27 0.61 0.13
Positive self statements (cSQ), mean (SD) 36.11 (11.44) 35.06 (11.41) 34.76 (12.01) 0.27 0.92 0.23
Denial of pain (cSQ), mean (SD) 28.64 (13.17) 27.50 (11.91) 26.76 (12.84) 0.36 0.53 0.14
Control and chronicity beliefs
Perceived control (cSQ), mean (SD) 8.20 (4.53) 9.37 (4.63) 8.73 (4.75) 0.01** 0.23 0.27
Personal control (IPQ), mean (SD) 18.56 (4.31) 19.19 (4.69) 18.43 (4.69) 0.10 0.05* 0.76
treatment control (IPQ), mean (SD) 16.17 (2.93) 14.63 (3.41) 13.97 (3.83) ≤ 0.001*** 0.05* ≤ 0.001***
timeline cyclical (IPQ), mean (SD) 15.29 (3.21) 14.92 (3.33) 14.70 (3.76) 0.11 0.42 0.04*
timeline (IPQ), mean (SD) 23.00 (12.00–30.00) 24.00 (12.00–30.00) 25.00 (9.00–30.00) 0.002** 0.99 0.01**

p-values are analysed with GEE statistics, to correct for dependency of repeated variables.
*p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001.
t0: baseline; t1: follow-up at 6 months; t2: follow-up at 18 months; SD: standard deviation; IQR: interquartile range; BDI–II: Beck Depression 
Inventory; CsQ: Coping scale Questionnaire; dgss: dutch general self efficacy scale: IPQ: Illness Perception Questionnaire; MPI: Multidimensional 
Pain Inventory; nRS: numerical Rating Scale.
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are shown in table II. Improvements in negative emotional 
cognitions were associated with improvements in all outcome 
domains, in particular with improvement in interference of pain 
in daily life and depression. Improvement in catastrophizing 
between t0 and t1 was significantly associated with improve-
ment in interference of pain in daily life over this time interval.  
Improvement in belief in consequences and emotional repre-
sentations between t1 and t2 were significantly associated 
with improvement in interference of pain in daily life over 
this time interval. Improvement in belief in consequences, 
emotional representations, catastrophizing, and self-efficacy 
between t0–t1 and t1–t2 were significantly associated with 
improvement in depression over the same time intervals. ’In ad-
dition, improvement in emotional representations between t1 
and t2 was significantly associated with improvement in pain 
over this time interval. Finally, improvement in catastrophizing 
between t0 and t1 was significantly associated with better 
global perceived effect at t1; and improvement in emotional 
representations over t1–t2 was significantly associated with 
better global perceived effect at t2. 

Relationship between change in active cognitive coping and the 
outcomes
the results of the analyses of the association between change 
in active cognitive coping and the outcome variables are 
also represented in table II. overall, few associations were 
found, except that improvement in the cognitive coping styles 
“reinterpreting pain” and “positive self statements” between 
t0 and t1 were significantly associated with improvement in 
interference of pain in daily life over the same time interval. 

Relationship between change in control and chronicity beliefs 
and the outcomes
table II shows the results of the analyses of the association be-
tween change in control and chronicity beliefs and the outcome 
variables. Relationships were most consistently found with 
changes in pain between t1 and t2. Improvement in perceived 
pain control, treatment control, timeline and cyclical timeline 
beliefs between t1 and t2 were significantly associated with 
improvement in pain over the same time interval. In addition, 
improvement in personal control and timeline beliefs between 
t1 and t2 were significantly associated with improvement in 
depression over this time interval. 

DIScuSSIon

A wide variety of cognitive mechanisms of change of multi-
disciplinary treatment in cWP has been suggested. We have 
clustered cognitive mechanisms into 3 principal domains, i.e. 
negative emotional cognitions, active cognitive coping, and 
control and chronicity beliefs. changes in these cognitive 
domains were related to the outcome of multidisciplinary 
treatment defined by the IMMPACt core set in CWP. our 
results show that improvements in negative emotional cog-
nitions were more consistently associated with a beneficial 

outcome of multidisciplinary treatment. Improving negative 
emotional cognitions may be a key mechanism of change in 
multidisciplinary treatment. other, less central, mechanisms 
of change may include improving active cognitive coping and 
improving control and chronicity beliefs. 

our findings show that improvements in negative emotional 
cognitions were associated with improvements in all outcome 
domains, in particular with improvement in interference of pain 
in daily life and depression in the short-term as well in the long-
term. the separate cognitive constructs within the domain of 
negative emotional cognitions related to the outcome included: 
beliefs in serious consequences of the illness, emotional rep-
resentations, self-efficacy, and catastrophizing. According to 
cognitive behavioural models (35–37) and previous studies 
(9–12, 18) these cognitions are assumed to play an important 
role in the adjustment to chronic pain. In a cross-sectional 
study, we have previously demonstrated that these cognitions 
overlap and that they can be clustered into the domain nega-
tive emotional cognitions (19). the present longitudinal study 
shows that improvement in cognitions in this domain is most 
consistently related to the outcome of multidisciplinary treat-
ment. this suggests that improvement in negative emotional 
cognitions is a key mechanism of change in multidisciplinary 
treatment of patients with cWP. 

It has been assumed that improving active cognitive coping 
is an important mechanism of change to improve the outcome 
of treatment (38, 39). our results show that only improvements 
in reinterpreting pain and use of positive self-statements were 
associated with improvement in interference of pain. this 
suggests a modest role for active cognitive coping cognitions 
with regard to the outcome of multidisciplinary treatment. our 
findings suggest that other cognitive processes might contribute 
more to the adjustment to chronic pain than improvement in 
active cognitive coping; improvements in negative emotional 
cognitions and control and chronicity beliefs were more con-
sistently associated with a beneficial treatment effect. these 
findings support the conclusion of Jensen et al. (10), that 
coping strategies may have a limited impact on outcomes. 
Active cognitive coping might play a less important role than 
was hypothesized previously. It should be noted that in our 
study we focused only on the assessment of cognitive coping. 
Behavioural coping (e.g. resting or being active) were not 
included. Alternatively, it might be possible that (cognitive) 
pain coping efforts, which tend to be dynamic, are insufficiently 
captured by the questionnaire used in our study (i.e. a Dutch 
adaptation of the cSQ (40).

Improvement in control and chronicity beliefs was associated 
with improvement in pain and depression on the long-term. 
Stronger beliefs that the “illness can be cured or controlled” and 
less belief in “chronicity of the illness” were associated with im-
proved outcome of multidisciplinary treatment. In other studies, 
the role of improving control beliefs has been highlighted (9, 11, 
13, 14). our study shows that improving control and chronicity 
beliefs may, to some extent, be a mechanism of change. 

the results of this study show that improvements in cogni-
tions were positively associated with the outcome of treat-
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ment. Although the improvements in cognitions were small 
on a group level, the individual variation in improvements 
was related to the effect of treatment. For multidisciplinary 
treatment this suggests that it is important to determine which 
cognitions play a part in each patient with cWP. targeting these 
specific cognitive mechanisms in individual patients may help 
to improve further the outcome of multidisciplinary treatment. 

significant relationships between improvements in cogni-
tions and outcome were found between 0 and 6 months, and 
between 6 and 18 months of follow-up. Although most of the 
treatment took place during the first 6 months, improvement 
in negative emotional cognitions and control and chronicity 
beliefs also occurred at a later stage. these improvements were 
positively related to the outcome of treatment. these findings 
suggest that patients are in a long-term process of change. little 
research has been carried out into changes in cognitions in the 
long-term and their relationship with treatment outcome. one 
previous study found evidence for the relationship between a 
worsening in catastrophizing and control beliefs after 6 months 
and a negative treatment outcome in the long-term (10). Further 
studies will be needed to clarify: (i) the impact of changes in 
cognitions in the long-term on the effect of treatment; and (ii) 
how to sustain improvements in cognitions in the long-term.

there are several limitations that warrant attention. Firstly, 
the study design does not allow conclusions to be drawn re-
garding causal relationships. It is possible that improvement in 
cognitions occurred because of reductions in emotional func-
tioning or physical function, rather than the other way around, 
as hypothesized in the present study. Secondly, evaluating 
predictors of change in uncontrolled studies does not enable us 
to distinguish between predictors of natural course of a disorder 
and predictors of successful treatment. Randomized controlled 
trials with a non-treated control group are needed to distinguish 
between predictors of the natural course of cWP and predictors 
of successful treatment of CWP. However, in clinical practice 
treatment effect is always a sum of the effect of natural course 
and the effect of treatment. thirdly, measurement error may 
have lead to an underestimation of true relationships. Fourthly, 
the multiple testing may have caused us to find some false posi-
tive associations. However, changing the alpha level to 0.01 to 
reduce the risk of type 1 errors does not alter our conclusions. 
Finally, the intensity and length of the intervention was not 
standardized in our study. In theory, it might be possible that 
the mechanisms of change differ between interventions with 
different intensity and length. Additional studies are necessary 
to develop a greater understanding of the influence of treat-
ment intensity on mechanisms of change and the outcome of 
multidisciplinary treatment in patients with cWP. 

A wide range of cognitive mechanisms has been proposed over 
the years to explain the adjustment to and persistence of chronic 
pain. current cognitive mechanisms (with accompanying measure-
ments) in chronic pain have become rather diverse and complex. 
the results of this study contribute to a better understanding of 
the key cognitive mechanisms of change in the multidisciplinary 
treatment and may therefore provide a clearer direction for the op-
timization of multidisciplinary treatment programmes for patients 

with cWP. In particular, our results highlight the relationships 
between improvement in negative emotional cognitions and the 
outcome of multidisciplinary treatment. this means that if nega-
tive emotional cognitions are present in patients with chronic pain 
these cognitions are a worthwhile treatment target.

In conclusion, improvement in negative emotional cogni-
tions seems to be a key mechanism of change of multidiscipli-
nary treatment in cWP. Improvement in active cognitive coping 
and in control and chronic timeline beliefs may also constitute 
mechanisms of change, although the evidence is less strong. 
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