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Introduction: The extent to which pain is distributed across the body (spreading of pain) differs 
largely among patients with chronic pain conditions and widespread pain has been linked to poor 
quality of life and work disability. A longer duration of pain is expected to be associated with more 
widespread pain, but studies are surprisingly scarce. Whether spreading of pain is associated with 
clinical presentation and treatment outcome in patients seen in interdisciplinary multimodal pain 
rehabilitation programs (IMMRPs) is unclear. The association between spreading of pain and (1) 
pain duration (2) clinical presentation (eg, pain intensity, pain-related cognitions, psychological 
distress, activity/participation aspects and quality of life) and (3) treatment outcome were examined.
Methods: Data from patients included in the Swedish Quality Registry for Pain 
Rehabilitation were used (n=39,916). A subset of patients that participated in IMMRPs 
(n=14,666) was used to examine whether spreading of pain at baseline predicted treatment 
outcome. Spreading of pain was registered using 36 predefined anatomical areas which were 
summarized and divided into four categories: 1–6 regions with pain (20.6% of patients), 7– 
12 regions (26.8%), 13–18 regions (22.0%) and 19–36 regions (30.6%).
Results: More widespread pain was associated with a longer pain duration and a more 
severe clinical picture at baseline with the strongest associations emerging in relation to 
health and pain aspects (pain intensity, pain interference and pain duration). Widespread pain 
was associated with a poorer overall treatment outcome following IMMRPs at both post
treatment and at a 12-month follow-up, but effect sizes were small.
Discussion: Spreading of pain is an indicator of the duration and severity of chronic pain and to 
a limited extent to outcomes of IMMRP. Longer pain duration in those with more widespread 
pain supports the concept of early intervention as clinically important and implies a need to 
develop and improve rehabilitation for patients with chronic widespread pain.
Keywords: chronic pain, interdisciplinary, outcome, pain spreading, rehabilitation, spatial 
distribution

Introduction
Interdisciplinary multimodal pain rehabilitation programs (IMMRPs) are based on a 
biopsychosocial model of chronic pain. The core goals of these programs are broad 
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and multifactorial and include individualized goals of the 
patients.1,2 IMMRPs are psychologicallybased interven
tions, cognitive behavioral therapy (CBT) and/or accep
tance commitment therapy (ACT), which also include 
chronic pain education, supervised physical activity, and 
work and activity training. IMMRP interventions are gen
erally delivered in a group-treatment format by an inter
disciplinary team and administered over several weeks to a 
few months.3–6 Systematic reviews suggest that IMMRPs 
are more effective than single treatment or treatment-as- 
usual programs.4,6–13 For complex interventions such as 
IMMRPs, it is important to include a broad range of out
comes. However, most systematic reviews of the effects of 
IMMRPs have traditionally evaluated the outcomes as 
independent from each other;1,2,14,15 a questionable strat
egy both from clinical and statistical standpoints.

Few studies have investigated outcomes of IMMRPs in 
large, nationwide cohorts of chronic pain patients. Exceptions 
are recent studies from the Swedish Quality Registry for Pain 
Rehabilitation (SQRP) project that have found that patients 
with the most severe pain experience the largest improvements 
following IMMRP.16–18 A study that examined changes in the 
22 mandatory outcome variables in SQRP found that changes 
in 18 of the 22 variables were markedly intercorrelated.18 A 
multivariate improvement score (MIS) based on these vari
ables was therefore defined as an overall outcome measure of 
IMMRPs in SQRP. Another recent study from the SQRP 
project found that patients born outside of Europe (including 
both men and women with different education levels) had the 
most severe clinical presentation at baseline while European 
women with a university education had the least severe clinical 
presentations at baseline.19 Moreover, using the MIS outcome, 
it was found that IMMRPs benefited the latter more than the 
former subgroup.19

The spatial distribution of pain (ie the spreading of pain 
over the body) differs among chronic pain patients. Chronic 
pain has been considered a continuum with widespread pain 
(WSP, including fibromyalgia) as one of the extremes which 
is associated with a more severe clinical picture and a worse 
prognosis. WSP is prevalent in the general population (9.6– 
10.6%) and more prevalent in women than in men.20,21 It is 
associated with a poor resolution prognosis, poor health 
related quality of life, work disability and a higher propor
tion of disability pensions.22,23 Cross-sectional population 
studies have reported that spreading of pain is significantly 
associated with pain intensity, depressive disorders and 
poor health.24,25

Prospective studies in the general population have 
shown that localized pain (LP) can transition into WSP 
over time and vice versa, with men being less prone to 
develop persistent WSP.26,27 In specialist settings (repre
senting a selection of the most severe cases), smaller 
cohorts of chronic pain patients have been studied and 
WSP has been shown to be associated with a longer 
duration of pain.28 To the best of our knowledge, no 
studies have investigated spreading of pain in large cohort 
studies in specialist settings. Moreover, of importance for 
clinical assessments and designs of IMMRPs, it remains to 
be studied whether spreading of pain is associated with 
outcomes following IMMRPs.

The aim of this study was to address the above 
described knowledge gaps concerning possible associa
tions between spreading of pain and (1) pain duration, 
(2) clinical picture, and (3) overall treatment outcomes in 
chronic pain patients referred to specialist clinics. SQRP 
offers a unique opportunity to investigate real-life chronic 
pain patients since most specialist care units in Sweden 
deliver data to the registry.29

Materials and Methods
The instruments used in this study and the included cohort 
of patients have been described in detail elsewhere and 
below we only give brief descriptions of SQRP and the 
variables analyzed in the present study.16,18

The Swedish Quality Registry for Pain 
Rehabilitation (SQRP)
The SQRP receives data from a vast majority of specialist 
units in Sweden.29 The SQRP is largely based on self- 
reported data, ie patient reported outcome measures 
(PROM). These capture a patient’s background, pain 
intensity, pain-related cognitions, and psychological dis
tress symptoms as well as activity/participation aspects 
and health-related quality of life variables. Patients com
plete the questionnaires on up to three occasions: (1) 
before assessment on their first visit (baseline) and for 
patients participating in IMMRP also (2) immediately 
after discharge (post-IMMRPs); and (3) at a 12-month 
follow-up after discharge (12-month follow-up). Not all 
assessed patients will participate in IMMRPs; some may 
need further investigation, some receive a unimodal treat
ment, and some may, for different reasons, not participate 
in the IMMRPs despite this being recommended at the 
baseline assessment.
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Subjects
This study included SQRP data from patients ≥18 years 
old with complex chronic (≥3 months) nonmalignant pain 
who were referred to specialist care centers between 2008 
and 2016. Strict criteria for inclusion are not available 
since SQRP is a clinical registry study of patients with 
complex chronic pain conditions. However, general inclu
sion criteria for IMMRPs were: (i) disabling nonmalignant 
chronic pain (on sick leave or experiencing major inter
ference in daily life due to chronic pain); (ii) age 18 years 
and above; (iii) no further medical investigations needed; 
and (iv) written consent to participate and attend in 
IMMRPs. General exclusion criteria for IMMRPs were 
severe psychiatric comorbidity, abuse of alcohol and/or 
drugs, diseases that did not allow physical exercise, and 
specific pain conditions associated with red flags.

The study was conducted in accordance with the 
Helsinki Declaration and Good Clinical Practice and 
approved by the Ethical Review Board in Linköping, 
Sweden (Dnr: 2015/108-31). All participants received 
written information about the study and gave their written 
consent.

Variables
The variables and instruments used in this study are man
datory for the clinical specialist departments registering 
their data with the SQRP.

Spreading of Pain (Spatial Extent of Pain)
Spreading of pain was registered using 36 predefined anato
mical areas (18 on the front and 18 on the back of the body) 
and patients reported about pain in the following areas: (1) 
head/face, (2) neck, (3) shoulder, (4) upper arm, (5) elbow, 
(6) forearm, (7) hand, (8) anterior aspect of chest, (9) lateral 
aspect of chest, (10) belly, (11) sexual organs, (12) upper 
back, (13) low back, (14) hip/gluteal area, (15) thigh, (16) 
knee, (17) shank, and (18) foot. The number of areas with 
pain (range: 1–36) were summarized and the obtained vari
able was denoted as pain region index (PRI). This variable 
was divided into roughly equal categories: 1–6 regions with 
pain (20.6% of patients), 7–12 regions (26.8%), 13–18 
regions (22.0%) and 19–36 regions (30.6%).

Background Data
The following background data were extracted from 
SQRP: gender (man or woman); education level (univer
sity, upper secondary school, elementary school; this 

variable was dichotomized and denoted as university vs 
no university); country of birth, (Sweden; other Nordic 
countries, ie, Denmark, Finland, Iceland, and Norway); 
Europe except the Nordic countries; outside Europe; this 
variable was dichotomized as from Europe vs outside of 
Europe). Data for age (years), self-reported days with no 
work or studies and self-reported pain duration (days) 
were also extracted. Health-care seeking was indicated 
using an item indicating number of visits to a physician 
during the last 12 months (categories: 0–1 times, 2–3 
times, and ≥4 times); the category ≥4 times was used to 
indicate high health-care consumption.

Mandatory Outcome Variables
The following 22 mandatory outcome variables are regis
tered on up to three occasions (baseline, post-IMMRP and 
at the 12-month follow-up) in SQRP. Swedish language 
versions of all outcome measures were used and detailed 
reports of their psychometric properties have been pro
vided elsewhere.16,18,30–32 In the present study, these 22 
variables together with background variables were used as 
indicators of clinical presentation at baseline.

Pain Intensity
Average pain intensity during the previous seven days was 
registered using a 11-graded numeric rating scale (NRS; 
0=no pain to 10=worst possible pain). This variable was 
denoted as NRS-7days.

The Multidimensional Pain Inventory (MPI)
This multidimensional pain inventory (MPI) consists of 
three parts.33,34 Part one has five scales: pain severity— 
measuring several aspects of the pain experience (MPI- 
pain-severity); pain-related interference in everyday life 
(MPI-pain-interfer); perceived life control (MPI-lifecon); 
affective distress (MPI-distress); and social support—per
ceived support from a spouse or significant other (MPI- 
socsupp). Part two assesses the perception of responses to 
displays of pain and suffering from significant others: 
punishing responses (MPI-punish); protecting responses 
(MPI-protect); and distracting responses (MPI-distract). 
Part three covers the participation in various activities 
using four scales, which in the Swedish version are com
bined into a general activity index (MPI-GAI).35

Psychological Distress Variables
The Hospital Anxiety and Depression Scale (HADS) con
sists of two subscales: depression (HADS-D) and anxiety 
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(HADS-A) and scores on both subscales range from 0 to 
21.36,37

The Short Form Health Survey (Sf36)
The short form health survey (sf36) addresses multidimen
sional health aspects.38 It consists of eight aspects, each 
graded from 0 to 100, with higher scores indicating a 
better perception of health: (1) physical functioning 
(sf36-pf); (2) role limitations due to physical functioning 
(sf36-rp); (3) bodily pain (sf36-bp); (4) general health 
(sf36-gh); (5) vitality (sf36-vt); (6) social functioning 
(sf36-sf); (7) role limitations due to emotional problems 
(sf36-re); and (8) mental health (sf36-mh).

The European Quality of Life Instrument (EQ-5D)
The European Quality of Life (EQ-5D) instrument cap
tures the perceived state of health.39–41 Five dimensions 
(three alternatives for each dimension) are used to obtain 
an index: mobility, self-care, usual activities, pain/discom
fort, and anxiety/depression. A measure of today’s health 
according to a scale, a thermometer-like 100-point scale 
(EQ-VAS) with defined end points (high values indicate 
good health and low values indicate poor health), is also 
part of EQ-5D.

General Overall Outcomes of IMMRPs in SQRP
Three overall outcome measures which were analyzed 
post-IMMRP and at the 12-month follow-up were used 
and are described below.

Multivariate Improvement Score (MIS)
Changes in the 22 mandatory outcome variables have been 
used to create a broad overall outcome measure.18 As 
described in the introduction, changes in 18 of the 22 
mandatory are markedly intercorrelated.18 To synthesize 
information from these outcome variables, the t-score of 
the first component (labelled MIS) of a principal compo
nent analysis conducted at post-IMMRP and at the 12- 
month follow-up was used as a comprehensive measure 
of change in these 18 outcomes. As recently reported, the 
goodness of fit R2 (ie the fraction of sum of squares of all 
the variables explained by a principal component) was 
0.31 post IMMRP and 0.36 at the 12-month follow-up; 
the goodness of prediction Q2 (ie the fraction of the total 
variation of the variables that could be predicted using 
principal component cross validation methods) was 0.25 
and 0.31 at post-IMMRP and at the 12-month follow-up, 
respectively.18 Thus, MIS is a broad outcome measure of 
IMMRP and higher MIS indicates a larger overall 

improvement.18 The following MIS values were obtained 
for patients undergoing IMMRPs in the present study:

MIS post IMMRP:mean: −0.011±2.59, 95%CI: −0.053 
to 0.030, n=14,666.

MIS 12-month follow-up:mean: −0.011±2.80, 95%CI: 
−0.069 to 0.048, n=8851.

In a recent study, conducted to explore the clinical 
importance of MIS, we identified three subgroups based 
on MIS data.18 At the 12-month follow-up, subgroup one 
had the highest MIS (5.01±1.78, 95%CI: 4.90 to 5.11), 
subgroup two had the second highest MIS (0.78±1.35; 
95%CI: 0.74 to 0.82), and subgroup three had the lowest 
MIS (−2.43±1.39, 95%CI: −2.47 to −2.38).18 When scru
tinizing the 22 mandatory outcomes, it was obvious that 
subgroup 1 generally showed clear improvements, sub
group two generally showed slight improvements, and 
subgroup three showed no changes or deteriorations. MIS 
data at post IMMRP and at the 12-month follow-up were 
used in the present study.

Changes in Pain and Life Situation 
Following IMMRPs
At post-IMMRPs and at the 12-month follow-up, patients 
estimated the degree of positive change in pain (Change- 
pain) and in the ability to handle life situations in general 
(Change-life situation). Both items were rated on five- 
point Likert scales: Change-pain—markedly increased 
pain (0) to markedly decreased pain (4) and Change-life 
situation—markedly worsened (0) to markedly improved 
(4). The two variables were trichotomized (Change-pain: 
increased pain, no change, diminished pain; Change-life 
situation: worsened, no change, improved).

Statistics
All statistics were performed using the statistical packages 
IBM SPSS Statistics (version 24.0; IBM Corporation, 
Armonk, New York, USA) and SIMCA-P+ (version 15.0; 
Sartorius Stedim Biotech, Umeå, Sweden). A probability of 
<0.001 (two-tailed) was accepted as the criteria for statistical 
significance due to the large number of subjects. Text and 
tables report the mean value ±one standard deviation (±1 
SD) of continuous variables. Percentages (%) are reported 
for categorical variables. SQRP uses predetermined rules 
when handling single missing items of a scale or a subscale; 
details are reported elsewhere.42 To compare groups, we 
used Student’s t-test for independent samples, ANOVA; 
(Bonferroni post hoc test if significant difference), and chi- 
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squared test. Effect sizes (ES; Cohen’s d) for within group 
analyses were computed using a calculator when appropriate 
(https://webpower.psychstat.org/models/means01/effectsize. 
php). Hedges’ g—a measure of effect size weighted accord
ing to the relative size of each sample was used for between 
group ES using a calculator (https://www.socscistatistics. 
com/effectsize/default3.aspx). The absolute effect size was 
considered clinically insignificant for <0.20, small for 0.20– 
0.49, moderate for 0.50–0.79, large for 0.80–1.29, and very 
large for ≥1.3.43 For traditional correlation analysis we used 
Pearson's correlation (correlation coefficient r and p-value 
are reported). A detailed statistical description of how MIS 
was obtained is given elsewhere.18

Using SIMCA-P+, we applied advanced principal com
ponent analysis (PCA) for the check of multivariate outliers 
(none found) and orthogonal partial least square regressions 
(OPLS) for the investigations of multivariate associations. 
These advanced multivariate techniques do not require nor
mal distributions of the included variables and take advan
tage of multicollinearity among regressors.44 SIMCA-P+ 
uses the nonlinear iterative partial least squares (NIPALS) 
algorithm to handle missing data: max 50% missing data for 
variables/scales and max 50% missing data for subjects. 
OPLS was used for the multivariate regression analyses of 
number of anatomical regions with pain (ie PRI) using back
ground variables and the 22 mandatory variables at baseline 
as regressors. The variable influence on projection 
(VIPpred) indicates the relevance of each X–variable pooled 
over all dimensions and Y-variables—the group of variables 
that best explain Y.45 VIP >1.0 was considered significant if 
VIP had 95% jackknife uncertainty confidence interval non- 
equal to zero. P(corr) was used to note the direction of the 
relationship (positive or negative). This is the loading of 
each variable scaled as a correlation coefficient and thus 
having a value of −1 to +1.44 The variable p(corr) is stable 
during iterative variable selection and comparable between 
models. An absolute p(corr) of ≥0.40 was considered 

significant.44 Thus, a variable/regressor was considered sig
nificant when VIP >1.0 and absolute p(corr) ≥0.40. A regres
sion model will be obtained—including one or several 
components (the first is always the predictive component) 
—if certain predefined criteria are met. The validity of the 
model is estimated using cross validation. R2 describes the 
goodness of fit—the fraction of sum of squares of all the 
variables explained by a principal component.45 Q2 

describes the goodness of prediction—the fraction of the 
total variation of the variables that can be predicted using 
principal component cross validation methods.45 Hence, for 
each regression, we report R2, Q2, and the p-value of a cross- 
validated analysis of variance (CV-ANOVA).

Results
Spreading of Pain and Clinical 
Presentation at Baseline
The number of pain regions (ie, spreading of pain) was 
statistically significantly higher in women than in men 
(15.8±8.7 vs 11.1±7.3; p<0.001) and this difference was 
associated with a moderate ES. Hence, more women than 
men reported widespread pain (Table 1). The categorial 
analyses showed that the patient group with most wide
spread pain had a lower proportion of men, a lower 
proportion of patients with university education, a higher 
proportion of patients born outside of Europe and high 
health-care seeking while the inverse was found for the 
group with the least spreading of pain (Table 1). The 
mean age in the group with most widespread pain was 
higher than in the group with least widespread pain, but 
the difference was small (Table 2). Pain duration as well 
as number of days with no work/education were signifi
cantly higher in the group with more widespread pain 
compared to the group with least spreading of pain 
(Table 2), with the ES for pain duration being in the 
moderate range (Table 2).

Table 1 Gender, Born Outside Europe, University Education and High Health-care Seeking by Pain Spreading in Four Categories. 
Furthest to the Right is Shown Statistics (Chi-squared Test)

Variable 1–6 
Regions

7–12 
Regions

13–18 
Regions

19–36 
Regions

Statistics

Gender (male, %) 43.7 34.1 24.2 13.8 χ2=2440.19, df=3, p<0.001

Born outside Europe (%) 11.5 12.7 14.0 16.9 χ2=137.88, df= 3, p<0.001

University education (%) 25.7 26.1 23.8 20.7 χ2=107.33, df= 3, p<0.001
High health-care seeking (≥4 times/year; %) 66.7 69.4 71.4 74.3 χ2=156.71, df=6, p<0.001

Abbreviation: df, degrees of freedom.
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Baseline scores on 21 of the 22 outcome variables 
(lower part of Table 2) showed significant differences 
across groups; those with more widespread pain (19–36 
regions) had significantly more severe scores on all vari
ables compared with those with more localized pain (1–6 
regions) (Table 2). These results were confirmed according 
to post-hoc tests for all variables (results not shown). The 
ESs were at least moderate for pain duration, pain intensity 
aspects, pain interference/physical function, psychological 
distress and health aspects including vitality (Table 2). 
Social support and responses from significant others were 
exceptions with ESs in the insignificant range (Table 2).

The variable containing the number of pain regions 
(PRI; 1–36) was regressed using the background variables 
and the 22 variables at baseline as regressors (Table 3). 
This significant analysis (one predictive component and 
two orthogonal components) confirmed the ES results 
presented in Table 2, namely that health aspects (sf-36- 
gh, sf36-vt, and EQ-VAS) were negatively and strongly 
associated with PRI. Pain intensity aspects (MPI-pain- 
sever, NRS-7d and sf36-bp), pain duration and interfer
ence in daily life (sf36-pf and MPI-pain-interfer), and 
female gender were also relatively strongly associated 
with PRI. Psychological distress variables (HAD-D, 
HAD-A, sf36-mh and MPI-distress) were less strongly 
associated with PRI in this multivariate context.

Participation in and Outcomes of IMMRPs
Small significant differences (χ2=56.42, df=3, p<0.001) for 
participation rate in IMMRPs were found between the four 
pain groups: 1–6 regions: 34.6%; 7–12 regions: 39.6%; 
13–18 regions: 38.5%; and 19–36 regions: 36.5%. The 
groups with least and most spreading of pain had the 
lowest participation rates.

Statistically significant but very weak correlations were 
found between number of pain regions (PRI) and MIS at 
post-IMMRP (r=−0.034, n=14,516 p<0.001) and at the 12- 
month follow-up (r=−0.078, n=8783, p<0.001), with more 
widespread pain at baseline being associated with worse 
treatment outcome.

Significant differences in MIS were also found across 
the four groups classified according to the extent of 
spreading of pain. Differences were present both at post- 
IMMRP and at the 12-month follow-up: post IMMRP: 1–6 
regions: 0.15±2.74 (n=2769), 7–12 regions: 0.01±2.59 
(n=4135), 13–18 regions: −0.03 ±2.55 (n=3294) and 19– 
36 regions: −0.12±2.51 (n=4318), p<0.001; 12-month 

Table 3 OPLS Regression of Number of Pain Regions (1–36I) 
Using Background Variables and the 22 Mandatory Variables at 
Baseline as Regressors. Note that variable Days with no work or 
studies was not entered in the regression due to low N.

Variables VIPpred p(corr)

sf36-gh* 1.83 −0.67
sf36-vt* 1.60 −0.59

Gender* 1.44 −0.53

sf36-pf* 1.40 −0.51
MPI-pain-sever* 1.34 0.49

NRS-7days* 1.28 0.47
MPI-pain-interfer* 1.23 0.45

Pain duration* 1.20 0.43

sf36-bp* 1.16 −0.43
MPI-control* 1.11 −0.41

EQ-VAS* 1.09 −0.40

sf36-sf* 1.07 −0.40
HAD-A 1.07 0.39

HAD-D 1.04 0.38

MPI-distress 1.00 0.37
EQ-5D-index 0.99 −0.37

sf36-mh 0.96 −0.36

sf36-rp 0.67 −0.24
sf36-re 0.57 −0.21

MPI-punish 0.45 0.16

MPI-GAI 0.44 −0.16
Outside-Europe 0.39 0.14

MPI-protect 0.32 0.12

Health-care seeking 0.31 0.12
University 0.28 −0.10

MPI-distract 0.22 0.08

MPI-socsupp 0.12 −0.04
Age 0.06 0.02

R2 0.26

Q2 0.26
CV-ANOVA p-value <0.001

N 38,369

Notes: VIP (VIP >1.0 is significant) and p(corr) are reported for each regressor ie, the 
loading of each variable scaled as a correlation coefficient and thus standardizing the 
range from −1 to +1. A variable/regressor was considered significant when VIP >1.0 and 
absolute p(corr) ≥0.40. The sign of p(corr) indicates the direction of the correlation with 
the dependent variable (+ = positive correlation; – = negative correlation). The four 
bottom rows report R2, Q2, p-value of the CV-ANOVA, and number of subjects included 
in the regression (N). *Significant variables. 
Abbreviations: Gender, female=0 and male=1; NRS-7 days, pain intensity previous 
seven days; HAD, Hospital Anxiety and Depression Scale; HAD-A, subscale anxiety; 
HAD-D, subscale depression; MPI, multidimensional pain inventory: MPI-pain-sever, 
subscale pain severity; MPI-pain-interfer, subscale pain related interference; MPI-control, 
subscale life control; MPI-distress, subscale affective distress; MPI-socsupp, subscale social 
support; MPI-punish, subscale punishing responses; MPI-protect, subscale protective 
responses; MPI-distract, subscale distracting responses; MPI-GAI, subscale general activ
ity index; EQ, European Quality of Life instrument; EQ-5D-index, index based on five 
dimensions; EQ-VAS, self-estimation of health; sf36, short form health survey; sf36-pf, 
physical functioning; sf36-rp, role limitations due to physical functioning; sf36-bp, bodily 
pain; sf36-gh, general health; sf36-vt, vitality; sf36-sf, social functioning; sf36-re, role 
limitations due to emotional problems; sf36-mh, mental health; University, education 
level dichotomized, ie university vs lower levels; Outside-Europe, country of birth 
dichotomized ie outside Europe vs other areas; Health-care seeking, number of visits 
to a physician in recent 12 months in three categories.
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follow-up: 1–6 regions: 0.36±2.99 (n=1714), 7–12 
regions: 0.09±2.83 (n=2442), 13–18 regions: −0.08±2.78 
(n=2038) and 19–36 regions −0.28± 2.63 (n=2589), 
p<0.001. The post hoc tests at post-IMMRP showed a 
significant difference between 1–6 vs 19–36 regions 
(p<0.001). At the 12-month follow-up, the post-hoc test 
showed that 1–6 regions differed significantly from the 
other groups (p<0.001–0.010) and that those with 7–12 
regions differed from those with 19–36 regions (p<0.001). 
The pairwise effect sizes for 1–6 regions vs 19–36 were 
insignificant (ES=0.10) at post IMMRP and small at the 
12-month follow-up (ES=0.23). To facilitate the interpre
tation of MIS, the changes in the 22 outcome variables 
across the four groups at the 12-month follow-up are 
presented in Table 4.

For the change-pain variable, significant differences 
across the four groups were found at post-IMMRP and at 
the 12-month follow-up. Fewest patients were classified as 
improved in the group with the most spreading of pain 
(post-IMMRP: 1–6 regions: 61.6% improved; 7–12 
regions: 59.7% improved; 13–18 regions: 56.1% 
improved; and 19–36 regions: 51.4% improved; 
χ2=110.3, df=6, p<0.001; 12-month follow-up: 1–6 
regions: 62.3%, 7–12 regions: 60.9%, 13–18 regions: 
55.0% and 19–36 regions: 49.5%; χ2=99.6, df=6, 
p<0.001).

For the change-in-life situation variable, significant 
differences in the proportions classified as improved was 
found at the 12-month follow-up (but not post-IMMRP) 
with the smallest proportion in the group with most wide
spread pain at baseline: 1–6 regions: 77.3%, 7–12 regions: 
79.7%, 13–18 regions: 76.4% and 19–36 regions: 73.2% 
(χ2=44.6, df=6, p<0.001).

Discussion
This study sought to examine whether spreading of pain 
was associated with clinical presentation and treatment 
outcome in patients with chronic pain conditions. The 
main findings of this large cohort study are:

1. WSP is associated with a longer pain duration.
2. WSP is associated with female gender and a more 

severe clinical presentation at baseline; the largest 
effects were found in relation to general health and 
vitality and moderate effects in relation to pain 
intensity, pain interference, pain duration, anxiety, 
depression, quality of life, physical performance, 
and social functioning.

3. WSP is associated with worse outcome at post- 
IMMRPs and at a 12-month follow-up, but the 
effects are small, particularly at post-IMMRP.

A relatively high proportion (30.6%) of patients in this large 
chronic pain cohort reported a considerable spreading of 
pain (19–36 anatomical regions). At a group level, men 
reported less spreading of pain than women. This is in line 
with evidence showing that men seem to recover, ie transit 
from chronic widespread pain to less spatially distributed 
pain, to a greater extent than women according to a long
itudinal study.26 The reasons for more WSP in women are 
unclear and multiple and possibly interacting factors (eg 
biological, psychosocial and cultural factors including gen
der roles) are probably involved.21,25 The present study also 
found that individuals with the most WSP were more fre
quently born outside of Europe, had lower education levels 
and more health-care seeking. These results align with other 
studies— both from pain cohorts and from the general 
population—reporting that spreading of pain is associated 
with female gender,20,21,24,46 lower education level47,48 and 
being an immigrant.48,49 Hypothetically, a lower education 
level may indicate occupational conditions with higher risks 
for developing pain conditions. This is in line with a popula
tion study that found a correlation between a high mechan
ical workload and job demands and number of pain regions 
two years later.50 It is possible that patients with low educa
tion levels might also apply less effective individual pain 
approaches that can result in an increased risk WSP.51

An interesting finding in the present study was the con
siderably longer pain duration in the group with 19–36 pain 
regions (moderate ES) compared to subjects with more loca
lized pain (1–6 regions). Accordingly, pain duration was a 
significant regressor on number of anatomical regions with 
pain in the multivariate model and pain duration was 
approximately equally important as pain intensity. This find
ing is in line with cross-sectional studies based on consider
ably smaller samples.52,53 Results from longitudinal studies 
(also relatively small) are inconclusive with respect to pain 
duration as a risk factor for WPS conditions.54,55 There are 
several reports indicating that WSP develops from local or 
regional pain conditions;56–59 approximately one fifth of 
those with a regional pain condition will go on to develop a 
WSP condition.60 A wide variety of risk factors have been 
identified for WSP and fibromyalgia. Pain duration was not 
identified as a risk factor according to a very recent review, 
but can be “hidden” in other risk factors (eg, age and pre- 
existing medical conditions).61 The present results indicate 
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that pain duration might be a risk factor for development of 
WSP, which in turn warrants large longitudinal studies both 
in pain cohorts and in the general population. If pain duration 
is confirmed as a risk factor it underscores the need for 
preventive strategies and interventions in the early chronic 
stage. The need to develop effective prevention is underlined 
by the 10–11% prevalence of WSP in the general population, 
which is associated with high socioeconomic costs.20,21 

Some studies report a relatively low reduction of the spread
ing of pain over time,23,62 but there are also studies indicating 
a larger transition between different extents of spreading.47,63 

The latter may indicate that widespread pain is not as static as 
previously assumed but instead can deteriorate or improve. 
The severity of WSP conditions is further underlined by 
evidence suggesting that fibromyalgia can lead to premature 
aging in brain areas.64 Moreover, WSP is associated with 
more somatic comorbidities (eg, cardiovascular diseases and 
diabetes) which probably contribute to the total burden of 
disease for patients.25,47,61 Increased mortality in malig
nancy, cardiovascular and respiratory diseases have also 
been found.65–67 A factor that might contribute to our results 
concerning spreading of pain and pain duration is the relation 
found between pain conditions and time waiting for care. 
Longer time before seeking care has been reported for 
patients with WSP conditions (ie, fibromyalgia) compared 
to other pain conditions,68 but it is currently not known 
whether this applies to patients registered in the SQRP.

The worst clinical situation at baseline (Table 2) was 
found in the group with the most WSP (16–19 regions), 
with a subsequent improved clinical situation correlating 
with decreased number of pain sites. The effect sizes when 
comparing the two extreme categories were at least medium 
for 12 out of the 22 variables. Large ESs were noted for 
health aspects (sf36-gh and sf36-vt). Moderate ESs were 
found for pain intensity aspects (NRS-7d, MPI-pain-sever 
and sf36-bp), psychological distress aspects (HAD-A and 
HAD-D), interference in daily life (MPI-interfere, MPI-con
trol, sf36-pf) and other health aspects (EQ-VAS). Thus, 
patients referred to specialist clinics with more WSP can be 
expected to have a more severe clinical presentation. These 
results align with studies from pain cohorts and from the 
general population that report that spreading of pain is asso
ciated with higher pain intensity,24,43,69–71 psychological dis
tress and insomnia,52,71 interference in daily life,52 health and 
quality of life aspects24,47,71 and health-care seeking.47,72

The regression analysis of PRI (ie number of regions 
with pain) mainly confirmed that a mix of factors were 
associated with spreading of pain at baseline. Specifically, 

findings showed that spreading of pain was significantly 
associated with perceived poor health, high pain intensity, 
female gender and pain interference. Psychological dis
tress variables were less clearly associated with spreading 
of pain in this model which is in line with cross-sectional 
studies showing that psychological distress is more 
strongly associated with health aspects than with number 
of anatomical regions with pain.29,73

A recent study showed that a combination of back
ground variables (sex, education level and country of 
birth) could be used to explain participation rates in 
IMMRPs in SQRP.19 Although there was a statistically 
significant difference indicating that patients with more 
widespread pain participated in IMMRPs less frequently, 
this difference was very small and was only present in 
comparison with the two intermediate number of pain sites 
groups. These findings contrast with findings from a smal
ler SQRP study that included patients from two clinical 
university hospital departments (n=1226) which showed 
that more spatial spreading of pain was positively asso
ciated with participation in IMMRPs.74 Reasons for 
whether patients enter IMMRPs may differ across contexts 
and this is an important area for future research to address 
as it could imply that different strategies (dependent upon 
the clinical setting and population) are needed to increase 
patient participation in treatment.

Few studies have evaluated whether spreading of pain 
is associated with treatment outcome for chronic pain (eg, 
IMMRPs). The present study found that more widespread 
pain at baseline was related to poorer treatment outcomes 
at posttreatment and at a 12-month follow-up. Specifically, 
those with localized pain conditions (1–6 regions) had the 
best outcomes while those with the most WSP had the 
worst outcomes. However, ESs were very small at post- 
IMMRPs and in the small range at the 12-month follow- 
up. In a recent study from the SQRP, we reported that 
those with the worst clinical presentation at baseline 
(according to pain intensity and interference, psychologi
cal distress, and life control) benefitted most from 
IMMRPs.16 In future research, it is important to investi
gate how spreading of pain interacts with other clinical 
variables with respect to outcomes of IMMRPs. Worse 
results in those with the most WSP were also found for 
change in pain at both time points and for change in life 
situation at the 12-month follow-up. Taken together, our 
findings suggest that more research is needed on how to 
improve the content and duration of IMMRPs.
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Most rehabilitation studies about WSP have focused on 
fibromyalgia, reporting a low to moderate strength of 
evidence for long-term improvements in this condition.5,75 

However, the literature is inconclusive and the reported ES 
is small to moderate.76 It can be questioned whether the 
relatively small effects of IMMRPs, both for chronic pain 
patients and especially for those with widespread pain, are 
due to an insufficient targeting of neurobiological altera
tions and other factors such as insomnia and obesity 
(known risk factors for WSP).61 WSP has also been linked 
to pain hypersensitivity and in some studies to poor treat
ment outcomes (for references).77 In WSP, including fibro
myalgia, neural alterations (eg, morphological changes in 
the brain, neuroinflammation, nociception-driven amplifi
cation of neural signalling), impaired top-down modula
tion as well as peripheral alterations (eg, systemic low 
grade inflammation and nociceptor/muscle alterations) 
have been reported.78–82 Chronic pain as well as obesity 
have been linked to systemic low-grade inflammation. 
Physical activity has anti-inflammatory and positive meta
bolic effects but may need optimization within 
IMMRPs.83,84 Understanding the complicated interactions 
between such neurobiological peripheral and central pro
cesses may be fundamental to develop more effective 
interventions including revised versions of IMMRPs. 
Undoubtedly, chronic pain, including WSP, is associated 
with psychological distress and as mentioned in the intro
duction, IMMRPs are generally based upon psychological
lybased interventions. Even though these and other 
components of IMMRPs are evidence-based, the summar
ized effect might not suffice for patients with severe 
chronic pain conditions. In this study, we show that 
spreading of pain is one factor to take into account when 
trying to develop more effective interventions for patients 
with chronic pain.

Strengths and Limitations
The spreading of pain variable was operationally designed 
to achieve approximately numerically equal categories. It 
can be argued that among those with least spreading of 
pain (1–6 regions), these regions can be distributed over 
different parts of the body. More fine-grained analyses 
may increase knowledge in this area and in ongoing 
research, we will analyze distribution patterns of pain 
and whether these patterns are linked to clinical presenta
tion and treatment outcome. A strength of the present 
study is the large nationwide cohort which includes a 
non-selected flow of chronic patients in real-life settings 

at specialist clinics. However, the patients represent a 
selection of the most complex cases and the results cannot 
simply be generalized to primary care settings. A related 
limitation is that no rigorous criteria for inclusion in SQRP 
exist since it is a clinical registry. We used predetermined 
benchmarks for whether statistically significant differences 
were clinically important using ESs, which is a strength 
with respect to clinical interpretation. Although validated 
and well-known PROM instruments were used, these may 
be problematic from several points of view in repeated 
evaluations as discussed elsewhere.85,86,87,88 However, 
both MIS and the two retrospective overall outcomes (ie, 
change-pain and change-life situation) generally showed 
the same pattern. A biopsychosocial approach was used 
when designing SQRP and selecting the mandatory vari
ables for outcomes, and the MIS variable extracts impor
tant information from changes in these outcomes, which is 
a strength. However, the 22 mandatory variables plus 
background data results in a large set of variables which 
complicates inference. In future studies, baseline variables 
carrying the most information need to be identified to 
increase interpretation and clinical translation and such 
work is ongoing in our group.

Conclusions and Clinical 
Implications
Spreading of pain was clearly associated with a longer pain 
duration and a more severe clinical presentation at baseline. It 
was also associated with poorer outcomes of treatment, but the 
effects were in the small range. We have previously reported 
that the combination of gender, education level and country of 
birth are important for clinical presentation and treatment 
outcome.19 Here we show that spreading of pain, used as a 
background variable in SQRP, is also important for under
standing chronic pain, most clearly as an indicator of severity 
but also to some extent as a predictor of poor outcome of 
IMMRPs. The association between WSP and pain duration 
supports the concept of early intervention as clinically impor
tant and an opportunity to possibly change prognosis with 
conceivable gains for the individual and society. Our results 
further indicate the need to develop and improve rehabilitation 
for patients with widespread chronic pain.
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ACT, acceptance commitment therapy; CBT, cognitive 
behavioral therapy; Change-pain, positive change in 
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index of EQ-5D based on five items; EQ-VAS, health 
scale of EQ-5D; HADS, Hospital Anxiety and 
Depression Scale; HADS-A, Hospital Anxiety and 
Depression Scale—anxiety subscale; HADS-D, Hospital 
Anxiety and Depression Scale—depression subscale; 
IASP, the International Association for the Study of 
Pain; IMMRP, interdisciplinary multimodal pain rehabili
tation program; LP, localized pain; MPI, multidimen
sional pain inventory; MPI-pain-sever, MPI subscale 
concerning pain severity; MPI-pain-interfer. MPI sub
scale concerning painrelated interference; MPI-distress, 
MPI subscale concerning affective distress; MPI-lifecon, 
MPI subscale concerning life control; MPI-socsupp, MPI 
subscale concerning social support; MPI-punish, MPI 
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MPI subscale concerning solicitous responses; MPI-dis
tract, MPI subscale concerning distracting responses; 
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the last week; OPLS, orthogonal partial least square 
regression; Outside-Europe, born outside Europe; PCA, 
principal component analysis; PRI, pain region index ie, 
the number of areas with pain (range: 1–36); PROM, 
patient reported outcome measures; RCT, randomized 
controlled trial; SQRP, Swedish Quality Registry for 
Pain Rehabilitation; sf36, short form health survey; 
sf36-pf, sf36 subscale concerning physical functioning; 
sf36-rp, sf36 subscale concerning role limitations due to 
physical functioning; sf36-bp, sf36 subscale concerning 
bodily pain; sf36-gh, sf36 subscale concerning general 
health; sf36-vt, sf36 subscale concerning vitality; sf36- 
sf, sf36 subscale concerning social functioning; sf36-re, 
sf36 subscale concerning role limitations due to emo
tional problems; sf36-mh, sf36 subscale concerning men
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