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Objective: To determine whether self-reported pain 
measures are associated with selection for multi-
modal or multidisciplinary rehabilitation (MMR) and 
whether this selection is influenced by sex.
Design: Cross-sectional cohort study.
Subjects: A total of 1,226 women and 464 men with 
chronic pain conditions from 2 university hospitals.
Methods: Drawing from the Swedish Quality Registry 
for Pain Rehabilitation (SQRP), data on pain, psy-
chological symptoms, function, health, and activity/
participation were collected. Multiple logistic reg-
ression was used to investigate association of pain 
measures with selection for MMR (no/yes) after 
multidisciplinary assessment. Covariates were: age, 
educational level, anxiety, depression, working sta-
tus, and several pain measures.
Results: High pain intensity in the previous week 
(odds ratio (OR) 0.92; 95% confidence interval (CI) 
0.86–0.99) and high pain severity (Multidimensio-
nal Pain Inventory) (OR 0.83; 95% CI 0.74–0.95) 
were negatively associated with selection for MMR, 
whereas higher number of pain quadrants was po-
sitively associated with selection for MMR. Similar 
results were obtained for women, but none of the 
measures was predictive for men.
Conclusion: This practice-based study showed that 
higher scores on self-reported pain were not asso-
ciated with selection for MMR, and in women there 
was a negative association for higher pain intensity 
and pain severity. Thus, other factors than pain de-
termine whether patients are selected for MMR. 
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Chronic pain is common and constitutes a major 
public health problem in the general population 

(1–3). Women report chronic pain more often than men 
(4). Because chronic pain is a complex phenomenon 
associated with physical and psychosocial impairment, 

influenced by individual beliefs and perceptions as 
well as socioeconomic factors (5–8), clinical practice 
has increasingly applied a biopsychosocial framework 
(9). This informs multimodal or multidisciplinary re-
habilitation (MMR) programmes. There is a growing 
body of evidence that supports the use of MMR for 
treatment of patients with chronic pain (10–15). MMR 
programmes target different dimensions, such as pain 
relief, regain of function, reduction in psychological 
distress, and improved work ability. Treatment goals 
and strategies are determined with the patient’s input. 
Treatment usually covers several weeks and most 
activities are group based. MMR programmes often 
include education about chronic pain, training in psy-
chological techniques to better cope with pain, and 
interventions to improve the patient’s physical health 
(e.g. physical exercise) (10, 12).

In Sweden, patients often seek primary care as a way 
to receive treatment. Since chronic pain conditions are 
complex and highly heterogeneous primary care pa-
tients with chronic pain can be referred for assessment 
in specialist care. Before a patient is offered MMR, a 
multi-professional team assesses whether the patient 
is suited for the programme. Since 2009, a rehabilita-
tion guarantee for evidence-based rehabilitation has 
been implemented nationwide in Sweden, which is 
an initiative by the government to increase the return-
to-work rate and reduce sickness absence by offering 
prompt access to MMR for persons with non-specific 
chronic pain, through influencing practice behaviour. 
The rehabilitation guarantee ensures that care provi-
ders receive financial compensation for each patient 
with chronic pain who completes a MMR. However, 
little is known about the characteristics of the patients 
selected for MMR.

Although chronic pain is influenced by physical, 
emotional and social factors, factors related to pain 
might have an important impact on the selection of 
patients for MMR. To our knowledge, only one recent 
study has investigated these aspects in a Swedish con-
text. This study concluded that different pain charac-
teristics did not play a dominant role in selection for 
MMR (16). As previous studies in the field of social 
sciences have not been able to replicate one another’s 
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results, more research is needed (17). Large clinical 
studies should be conducted that focus on a true, real-
world sample of patients. 

The aim of this study was to investigate whether 
self-reported pain measures are associated with selec-
tion for MMR and whether this selection is influenced 
by sex. We hypothesized that higher scores on pain 
measures would be associated with more frequent se-
lection for MMR and that there would be no difference 
in selection based on sex. A further aim was to explore 
the role of working status in selection for MMR.

METHODS
This cross-sectional cohort study investigated patients with 
chronic pain (mainly musculoskeletal pain), in the age range 
18–65 years, between 2008 and 2012. These patients were refer-
red to the Pain and Rehabilitation Centre, University Hospital 
of Linköping (Linköping, Sweden) and the Pain Rehabilitation 
Clinic, University Hospital of Umeå (Umeå, Sweden). All pa-
tients who provided data to the Swedish Quality Registry for Pain 
Rehabilitation (SQRP; www.ucr.uu.se/nrs/) were recruited to the 
study. The SQRP is a national registry recognised by the Swedish 
Association of Local Authorities and Regions (SALAR). All 
participants gave informed written consent before the first as-
sessment. Ethical approval was obtained from the Umeå Region 
Ethics Committee (Dnr: 2013/192-31). The study was performed 
in accordance with the principles of the Declaration of Helsinki.

Multimodal or multidisciplinary rehabilitation (MMR) at the 2 
sites

At the northern site (Umeå), referred patients were assessed 
by teams comprising a specialist physician in rehabilitation 
medicine or by specialists in training, a physiotherapist, and a 
social worker and, if needed, a psychologist and occupational 
therapist. If the team considered the patient needed MMR 
and fulfilled the inclusion criteria (disabling chronic pain, on 
sick leave, or experiencing major interference in daily life, or 
no further investigations needed), they were recommended/
selected for participation in a MMR programme. Exclusion 
criteria were ongoing major somatic or psychiatric disease or 
a history of significant substance abuse. The MMR programme 
was conducted in groups of 6–9 participants for 4 consecutive 
weeks and was based on cognitive behavioural principles and 
included physiotherapy, training in ergonomics, training in 
coping strategies, and education in pain management. The 
patients were encouraged to take an active part in goal setting. 

At the southern site (Linköping), medical assessments were 
performed by a senior physician, primarily from specialists in 
rehabilitation medicine or similar specialties, or by specialists in 
training. In the majority of cases, the patient was also assessed by 
a psychologist, an occupational therapist, and a physiotherapist. 

Patient inclusion and exclusion criteria were the same at both 
sites. The programme followed the same protocol at both sites.

Questionnaire

Before the first assessment, the patients completed a questionn-
aire on background and clinical characteristics. Most of the 
included instruments cover the Initiative on Methods, Measu-

rement, and Pain Assessment in Clinical Trials (IMMPACT) 
core outcome domains for the treatment of patients with chronic 
pain (9). The answers to the questionnaires were gathered in the 
SQRP, where the following data were retrieved:

Demographic data:

• Age (years)
• Sex
• Country of birth was reported in 4 categories (Sweden, Nordic 

country outside Sweden, European but non-Nordic country, 
or non-European country) and re-coded into 3 categories 
(Swedish, European, or non-European).

• Level of education was reported on 4 levels (compulsory 
school, secondary high/vocational school, university/col-
lege, or other) and used as a 3-level variable after re-coding 
“other” as “missing”.

• Working status was reported as employed, student, jobseeker, 
not gainfully employed (e.g. managing household, retired, 
income support recipient not seeking work), or missing.

Hospital Anxiety and Depression Scale (HADS)

HADS comprises 14 items evenly divided between anxiety 
(HAD-A) and depression (HAD-D) (18). Subscale scores range 
from 0 to 21. A score of 7 or less indicates a non-case, a score 
of 8–10 indicates a possible case, and a score of 11 or more 
indicates a definite case (18). The HADS was then dichotomized 
into groups having, or not having, a definite case of anxiety or 
depression. HADS has satisfactory psychometric characteristics 
(18, 19).

Multidimensional Pain Inventory (MPI)

The West Haven-Yale Multidimensional Pain Inventory (WHY-
MPI) is a 61-item self-report questionnaire that measures psy-
chosocial, cognitive, and behavioural effects of chronic pain 
(20, 21) and is frequently used to evaluate the effect of MMR. 
This study used the subscales pain severity (3 items) and pain 
interference with daily life (11 items) from the psychosocial 
dimension. The pain severity subscale assesses patients’ percep-
tion regarding how pain interferes with their lives, including 
interference with family and marital functioning, work, and 
social-recreational activities and satisfaction with current level 
of functioning. The patient responded on a 7-point scale (range 
0–6), with higher scores indicating higher impact of pain seve-
rity (pain severity, MPI) and higher pain interference with daily 
life (pain interference, MPI).

Short Form Health Survey (SF36)

The SF36 represents multi-dimensional health concepts and 
measurements of the full range of health states, including le-
vels of well-being and personal evaluations of health (22). The 
instrument has 8 dimensions (reported using a standardized 
scale from 0 to 100): physical functioning, role limitations due 
to physical functioning, bodily pain, general health, vitality, 
social functioning, role limitations due to emotional problems, 
and mental health. Based on these 8 scales, the instrument 
calculates a physical component summary (PCS SF36) and a 
mental (psychological) component summary (MCS SF36) (23). 
The PCS and the MCS are reported in the current study. Higher 
scores indicate better health.
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European Quality of Life instrument (EQ-5D)

The EQ-5D, consisting of 2 parts, was used to measure health-
related quality of life (HRQoL) (24, 25). The EQ-5D contains 
5 dimensions: mobility, self-care, usual activities, pain/discom-
fort, and anxiety/depression. Each dimension has 3 levels: no 
problems, some problems, and extreme problems. The answers 
on the 5 dimensions are converted into a single EQ-5D index that 
ranges from −0.594 to 1, where 1 indicates optimal health. The 
EQ VAS records the respondent’s self-rated health on a vertical 
visual analogue scale that ranges from 0 (“worst possible health 
state”) to 100 (“best possible health state”).

Tampa Scale for Kinesiophobia (TSK)

The TSK measures fear of movement and re-injury (26, 27). The 
questionnaire comprises 17 items. Each item has a 4-point Likert 
scale, ranging from “strongly disagree” to “strongly agree”. 
The total score ranges from 17 to 68; scores higher than 38 for 
men and higher than 36 for women indicate high pain-related 

fear (28). The TSK has shown to be a reliable assessment tool 
in chronic pain populations (27, 29, 30).

Characteristics of pain

• Pain intensity in the previous week measured on an 11-point 
numeric rating scale (NRS), with 0 representing “no pain” 
and 10 “worst pain imaginable”.

• Pain severity (MPI).
• Pain interference (MPI) with daily life.
• Duration of pain reported as number of days since pain ini-

tiated and number of days with persistent pain.
• The patient reported on number of sites with pain on the left 

part of the body (n = 18) and on the right site of the body 
(n = 18); a total of 36 locations. These pain sites were: (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.

Table I. Patient characteristics for all patients and for the selection employed/student/jobseeker. Values for men and women are 
reported separately

All patients Selection employed/student/jobseeker

All
n (%)

Men 
n (%)

Women 
n (%)

All
n (%)

Men
n (%)

Women
n (%)

Sex 1,584 (100) 439 (27.7) 1,145 (72.3) 1,344 (–100) 382 (28.4) 962 (71.6)
Country of origin
Sweden 1,376 (86.9) 371 (84.5) 1,005 (87.8) 1,169 (87.0) 318 (83.2) 851 (88.5)
Europe 79 (5.0) 23 (5.2) 56 (4.9) 64 (4.8) 22 (5.8) 42 (4.4)
Non-European 128 (8.1) 45 (10.3) 83 (7.2) 110 (8.2) 42 (11.0) 68 (7.1)
Missing 1 (0.1) 0 (0.0) 1 (0.1) 1 (0.1) 0 (0.0) 1 (0.1)

Education
University/College 332 (21.0) 70 (15.9) 262 (22.9) 303 (22.5) 66 (17.3) 237 (24.6)
High school 883 (55.7) 260 (59.2) 623 (54.4) 764 (56.8) 224 (58.6) 540 (56.1)
Compulsory 274 (17.3) 80 (18.2) 194 (16.9) 201 (15.0) 67 (17.5) 134 (13.9)
Missing 95 (6.0) 29 (6.6) 66 (5.8) 76 (5.7) 25 (6.5) 51 (5.3)

Working status
Employed 910 (57.4) 276 (62.9) 634 (55.4) 910 (67.7) 276 (72.3) 634 (65.9)
Student 108 (6.8) 13 (3.0) 95 (8.3) 108 (8.0) 13 (3.4) 95 (9.9)
Jobseeker 326 (20.6) 93 (21.2) 233 (20.3) 326 (24.3) 93 (24.3) 233 (24.2)
Not gainfully employed 240 (15.2) 57 (13.0) 183 (16.0)

Pain location variation
Pain location constant 1,076 (67.9) 325 (74.0) 751 (65.6) 923 (68.7) 282 (73.8) 641 (66.6)
Pain location varies 508 (32.1) 114 (26.0) 394 (34.4) 421 (31.3) 100 (26.2) 321 (33.4)

Mental health
Anxiety (> 10) 508 (32.1) 144 (32.8) 364 (31.8) 413 (30.7) 122 (31.9) 291 (30.2)
Missing 27 (1.7) 14 (3.2) 13 (1.1) 22 (1.6) 14 (3.7) 8 (0.8)
Depression (> 10) 457 (28.9) 145 (33.0) 312 (27.2) 358 (26.6) 119 (31.2) 239 (24.8)
Missing 25 (1.6) 11 (2.5) 14 (1.2) 20 (1.5) 11 (2.9) 9 (0.9)

Selected for MMR 438 (27.7) 73 (16.6) 365 (31.9) 411 (30.6) 69 (18.1) 342 (35.6)

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age, years 40.8 (11.8) 43.2 (11.6) 39.9 (11.8) 40.1 (11.5) 42.4 (11.2) 39.1 (11.5)
Pain intensity in the previous week (NRS) 6.9 (1.8) 6.7 (1.9) 7.0 (1.7) 6.8 (1.8) 6.7 (1.9) 6.9 (1.7)
Pain severity (MPI) 4.5 (0.9) 4.4 (1.0) 4.5 (0.9) 4.4 (0.9) 4.4 (1.0) 4.4 (0.9)
Pain interference with daily life (MPI) 4.4 (1.1) 4.5 (1.1) 4.4 (1.0) 4.4 (1.1) 4.4 (1.1) 4.3 (1.0)
Number of days since pain initiated 3,011 (3,025) 2,986 (3,350) 3,021 (2,886) 2,730 (2,842) 2,698 (3,184) 2,744 (2,690)
Number of days with chronic pain 2,385 (2,620) 2,423 (3,063) 2,369 (2,421) 2,208 (2,543) 2,214 (2,973) 2,205 (2,347)
Number of pain sites 13.8 (8.2) 11.6 (7.4) 14.6 (8.3) 13.4 (8.0) 11.4 (7.3) 14.2 (8.2)
Number of quadrants with pain 3.3 (1.0) 3.2 (1.1) 3.3 (1.0) 3.3 (1.1) 3.1 (1.1) 3.3 (1.0)
PCS SF36 29.(8.2) 29.8 (8.4) 28.9 (8.1) 29.7 (8.2) 30.0 (8.5) 29.6 (8.1)
MCS SF36 37.0 (12.8) 36.1 (12.9) 37.4 (12.7) 37.6 (12.7) 36.9 (12.9) 37.8 (12.7)
EQ-5D Index 0.28 (0.31) 0.26 (0.32) 0.29 (0.31) 0.31 (0.31) 0.28 (0.33) 0.32 (0.31)
EQ-5D VAS 39.4 (20.7) 38.8 (20.6) 39.7 (20.7) 40.5 (20.6) 39.8 (20.9) 40.8 (20.5)
Tampa Scale 39.0 (9.0) 41.9 (9.5) 37.8 (8.6) 38.5 (8.9) 41.8 (9.7) 37.1 (8.3)

MMR: multimodal rehabilitation; NRS: numeric rating scale; MPI: Multidimensional Pain Inventory; PCS SF36: Physical Component Summary Short-Form 36; 
MCS: Mental Component Summary; EQ-5D: European Quality of Life Instrument; Tampa Scale: Tampa Scale of Kinesiophobia.
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• The patient reported whether the pain localization varied or 
was constant.

• From the reported pain sites, the number of body quadrants 
with pain was calculated for each patient (0–4).

Outcome measure 

At assessment, the team members had information from the 
patient and access to the answers to the above-mentioned 
questionnaires. The final selection for the MMR programme 
was made in agreement with the patient. Outcome was defined 
as selection for MMR (no/yes).

Statistical analyses

The statistical package IBM SPSS 23.0 was used in all analyses. 
Differences in patient characteristics between men and women 
were investigated with unpaired t-test, χ2 test, or Wilcoxon 
signed-rank test. Patients with missing value for working status 
were excluded from the analyses.

Multiple logistic regression was used to investigate the as-
sociation of pain measures with selection for MMR (no/yes, 
dependent variable). Odds ratios (OR), together with the 95% 
confidence intervals (95% CI), were calculated to reflect the 
strength of the association. Nagelkerke R2 was reported as a 
pseudo-measure of the proportion of variance explained by 
the predictors.

The following pain measures (independent variables) were 
investigated separately: pain intensity in the previous week NRS 
(0–10); pain severity (MPI); pain interference (MPI); number 
of pain sites (0–36); pain location varies (ref = localized pain); 
and number of body quadrants with pain (0–4).

Two models were investigated: Model 1 – adjusted for age 
+ education; Model 2 – pain intensity, pain severity, and pain 
interference in the previous week adjusted for age, education + 
pain sites; pain sites, varying location, and number of quadrants 
adjusted for age, education + pain intensity in the previous week. 
Based on Model 2, we tested whether anxiety and depression, 
separately and together, influenced the association between 
pain measures and selection for MMR (31). Preliminary ana-
lysis indicated that working status was significantly associated 
with selection for MMR and the decision was made to perform 
Model 1–2 separately using the selection employed/student/
jobseeker (thereby excluding the patients who were not gain-
fully employed).

The main results, limited to the data that are unique for this 
study (i.e. no overlap with Haukenes et al.), are presented in 
Table SI1 and Table SII1 to enable future systematic review or 
meta-analysis.

RESULTS

In total, 1,692 patients answered a questionnaire before 
the assessment, of whom 108 (6.4%) had missing va-
lues on working status, resulting in a study population 
of 1,584 patients. Table I shows patient characteristics 
and a comparison between men and women. In addition 
to the results for all patients, the results for the selection 
employed/student/jobseeker are shown.

Patient characteristics for all patients
More women than men had a university/college edu-
cation (p = 0.012) and women had a lower mean age 
(p < 0.001) (Table I). Women more often had a varying 
localization of the pain (p = 0.001), less depressive 
symptoms (p = 0.015), higher pain intensity during 
the previous week (p = 0.021), a higher number of 
pain sites (p < 0.001), and a higher number of body 
quadrants with pain (p = 0.002). Compared with men, 
women had higher general health, as measured by 
the EQ-5D Index (p = 0.046), and a lower level of 
kinesiophobia, as measured by the TSK (p < 0.001) 
(Table I). In total, 438 (27.7%) patients were selected 
for MMR. Patients selected for MMR were younger 
(mean age) 37.6 ((standard deviation (SD) 10.4) years 
vs 42.1 (12.1) years) (not shown in Table) and more 
often women (p < 0.001) (Table I).

Patient characteristics for the selection employed/
student/jobseeker

The selection employed/student/jobseeker contained 
1,344 patients. They were younger (mean 40.1 (SD 
11.5) vs 45.2 (SD 12.6) years) and had a higher edu-
cation (p < 0.001) compared with those not gainfully 
employed. They also had significantly better values on 
all health-related variables (p = < 0.001 –0.006) (Table 
I). However, the proportion of women and of men was 
similar. Of those not gainfully employed, 27 (11.3%) 
were selected for MMR. In the selection employed/
student/jobseeker, a higher proportion of the women 
compared with the men had Sweden as country of 
origin (p = 0.028) (Table I). More women than men had 
a university/college education (p = 0.010) and women 
had a lower mean age (p < 0.001). Women more often 
had a varying localization of the pain (p = 0.010), less 
depressive symptoms (p = 0.010), a higher number of 
pain sites (p < 0.001), and a higher number of body 
quadrants with pain (p = 0.008). Compared with men, 
women had higher general health, as measured with the 
EQ-5D Index (p = 0.017), and lower level of kinesiop-
hobia, as measured with the TSK (p < 0.001) (Table I).

In the selection employed/student/jobseeker, 411 
(30.6%) patients were selected for MMR. Patients 
selected for MMR were younger (mean age 37.6 years 
(SD 10.5) vs 41.1 years (SD 11.8)) (not shown in Ta-
ble), and more often women (p < 0.001) (Table I). In 
this selection, the differences between women and men 
were similar to differences found in the selection all 
patients, except for the above-mentioned difference in 
country of origin, and for the selection employed/stu-
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dent/jobseeker the mean pain intensity in the previous 
week was not significantly different between women 
and men (Table I). The pain measures that were asso-
ciated with selection for MMR are shown in Table II.

Pain measures associated with selection for MMR 
for all patients

High pain severity (MPI) (OR 0.874; 95% CI 0.768–
0.993) was negatively associated with selection for 
MMR, and higher numbers of body quadrants with 
pain (OR 1.163; 95% CI 1.034–1.308) was positively 

associated with selection for MMR, whereas pain 
intensity in the previous week, pain interference with 
daily activities and number of pain sites were not 
(Table II). In Model 2, adjusted for pain sites, even 
higher pain intensity in the previous week (OR 0.923; 
95% CI 0.863–0.988) and higher number of pain sites 
(OR 1.016; 95% CI 1.001–1.031) were associated with 
selection. For all calculations, the Nagelkerke R2 value 
varied from 0.042 to 0.054.

For men, none of the pain-related measures were 
associated with selection for MMR. The Nagelkerke 
R2 value varied from 0.052 to 0.067. For women, high 

Table II. Logistic regression between pain-related measures (independent variables) at baseline and selection for multimodal rehabilitation 
(no/yes, dependent variable); odds ratio (OR) and 95% confidence intervals (95% CI). Results for all patients and for the selection 
employed/student/jobseeker

Model 1 Model 2

β OR (95% CI) β OR (95% CI)

All patients

All
Higher pain intensity in the previous week (NRS) –0.064 0.938 (0.878–1.001) –0.080 0.923 (0.863–0.988)
Higher pain severity (MPI) –0.135 0.874 (0.768–0.993) –0.165 0.848 (0.743–0.967)
Higher pain interference (MPI) 0.092 1.096 (0.980–1.226) 0.076 1.079 (0.962–1.210)
Higher number pain sites 0.012 1.012 (0.998–1.026) 0.016 1.016 (1.001–1.031)
Pain location varies (ref = localized pain) 0.028 1.028 (0.803–1.317) 0.051 1.052 (0.820–1.350)
Higher number of quadrants with pain 0.151 1.163 (1.034–1.308) 0.166 1.180 (1.049–1.329)

Men
Higher pain intensity in the previous week (NRS) –0.079 0.924 (0.802–1.065) –0.110 0.896 (0.774–1.037)
Higher pain severity (MPI) –0.042 0.959 (0.726–1.266) –0.096 0.909 (0.683–1.210)
Higher pain interference (MPI) 0.090 1.094 (0.854–1.403) 0.049 1.050 (0.812–1.358)
Higher number pain sites 0.027 1.027 (0.991–1.064) 0.030 1.030 (0.993–1.068)
Pain location varies (ref = localized pain) –0.201 0.818 (0.440–1.523) –0.192 0.825 (0.441–1.543)
Higher number of quadrants with pain 0.021 1.021 (0.791–1.317) 0.029 1.029 (0.794–1.335)

Women
Higher pain intensity in the previous week (NRS) –0.077 0.925 (0.858–0.998) –0.082 0.921 (0.853–0.995)
Higher pain severity (MPI) –0.190 0.827 (0.713–0.959) –0.203 0.817 (0.702–0.950)
Higher pain interference (MPI) 0.104 1.109 (0.975–1.261) 0.103 1.108 (0.972–1.263)
Higher number pain sites 0.002 1.002 (0.987–1.018) 0.007 1.007 (0.991–1.023)
Pain location varies (ref = localized pain) 0.012 1.012 (0.769–1.332) 0.037 1.037 (0.787–1.368)
Higher number of quadrants with pain 0.169 1.184 (1.036–1.352) 0.183 1.200 (1.050–1.373)

Selection employed/student/ jobseeker
All
Higher pain intensity in the previous week (NRS) –0.031 0.969 (0.905–1.039) –0.050 0.951 (0.886–1.021)
Higher pain severity (MPI) –0.071 0.931 (0.814–1.066) –0.107 0.899 (0.783–1.032)
Higher pain interference (MPI) 0.156 1.169 (1.039–1.315) 0.134 1.144 (1.014–1.290)
Higher number pain sites 0.018 1.019 (1.003–1.034) 0.021 1.021 (1.005–1.037)
Pain location varies (ref = localized pain) 0.057 1.059 (0.816–1.374) 0.069 1.071 (0.825–1.391)
Higher number of quadrants with pain 0.183 1.201 (1.064–1.355) 0.192 1.211 (1.072–1.368)

Men
Higher pain intensity in the previous week (NRS) –0.052 0.949 (0.821–1.097) –0.079 0.924 (0.796–1.073)
Higher pain severity (MPI) 0.051 1.053 (0.787–1.408) 0.002 1.002 (0.741–1.354)
Higher pain interference (MPI) 0.160 1.173 (0.906–1.519) 0.130 1.139 (0.871–1.489)
Higher number pain sites 0.024 1.025 (0.987–1.064) 0.024 1.025 (0.985–1.066)
Pain location varies (ref = localized pain) –0.259 0.772 (0.406–1.468) –0.277 0.758 (0.396–1.450)
Higher number of quadrants with pain 0.044 1.045 (0.804–1.359) 0.036 1.036 (0.792–1.357)

Women
Higher pain intensity in the previous week (NRS) –0.040 0.961 (0.887–1.042) –0.050 0.951 (0.876–1.032)
Higher pain severity (MPI) –0.131 0.877 (0.749–1.027) –0.151 0.860 (0.733–1.009)
Higher pain interference (MPI) 0.176 1.192 (1.041–1.366) 0.167 1.181 (1.029–1.357)
Higher number pain sites 0.010 1.010 (0.993–1.027) 0.013 1.013 (0.996–1.030)
Pain location varies (ref = localized pain) 0.061 1.063 (0.794–1.422) 0.076 1.079 (0.805–1.445)
Higher number of quadrants with pain 0.204 1.226 (1.069–1.407) 0.212 1.236 (1.077–1.419)

Model 1. Adjusted for age + education.
Model 2. Pain intensity in the previous week, pain severity, and pain interference: adjusted for age, education + pain sites. Pain sites, varying location and number 
of quadrants: Adjusted for age, education + pain intensity in the previous week.
Bold type: p < 0.05.
All patients: All: Nagelkerke R2=0.042–0.054; Men: Nagelkerke R2 = 0.052–0.067; Women: Nagelkerke R2 = 0.035–0.052.
Selection employed/student/jobseeker: All: Nagelkerke R2 = 0.026–0.038; Men: Nagelkerke R2 = 0.044–0.053; Women: Nagelkerke R2 = 0.020–0.036
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pain intensity (VAS) during the previous week (OR 
0.925; 95% CI 0.858–0.998) and high pain severity 
(MPI) (OR 0.827; 95% CI 0.713–0.959) were nega-
tively associated with selection for MMR, and higher 
numbers of body quadrants with pain (OR 1.184; 95% 
CI 1.036–1.352) was positively associated with higher 
selection for MMR (Table II). The Nagelkerke R2 value 
varied from 0.035 to 0.052.

Adjustment for different pain measures (Model 2; 
Table II) did not change which measures were signifi-
cant for selection for MMR, except for the above-men-
tioned change in association for all patients regarding 
pain intensity in the previous week and higher number 
of pain sites in Model 1. Adjustment for anxiety and 
depression, separately and together, did not influence 
the association between pain measures and selection 
for MMR (not shown in Table).

Pain measures associated with selection for MMR 
for the selection employed/student/jobseeker
A higher proportion of those employed/student/job-
seeker were selected for MMR compared with those 
not gainfully employed (411 (30.6%) vs 27 (11.3), 
χ2 = 38.035, p < 0.001). Selecting only those employed/
student/jobseeker influenced the association between 
pain measures and selection for MMR (Table II); for 
all patients, high pain intensity in the previous week 
and high pain severity (MPI) were no longer associated 
with selection for MMR. High pain interference (MPI) 
(OR 1.169; 95% CI 1.039–1.315) and higher numbers 
of pain sites (OR 1.019; 95% CI 1.003–1.034) were 
now positively associated with selection for MMR. 
Higher number of quadrants with pain was still posi-
tively associated with selection for MMR (OR 1.201; 
95% CI 1.064–1.355). For all calculations, the Nagel-
kerke R2 value varied from 0.026 to 0.038.

For men, none of the pain-related measures were 
associated with selection for MMR. The Nagelkerke 
R2 value varied from 0.044 to 0.053. For women, a 
similar pattern was seen as for the whole selection em-
ployed/student/jobseeker, except that a higher number 
of pain sites was no longer associated with selection 
for MMR (Table II). The Nagelkerke R2 value varied 
from 0.020 to 0.036.

Adjustment for different pain measures (Model 
2; Table II) did not change which measures were 
significant for selection for MMR. Adjustment for 
anxiety and depression, separately and together, did 
not influence the association between pain measures 
and selection for MMR (not shown in the Table). Vari-
ables measuring duration of pain were not included in 
the analyses due to a high number of missing values.

The results limited to the data that were unique for 
this study (i.e. no overlap with Haukenes et al. (16), 
see Table SI1 and Table SII1) were quite similar; In 
the unique women patients, higher pain intensity in 
the previous week was no longer associated with se-
lection for MMR. In the selection employed/student/
jobseeker, higher pain interference (MPI) was no 
longer associated with selection for MMR in all pa-
tients; in men, having a pain location that varied was 
negatively associated with selection, and in women, 
having a higher number of pain sites was associated 
with selection for MMR.

DISCUSSION

This study showed that higher scores on different 
measures of self-reported pain did not lead to selection 
for MMR, and that for women there was a negative 
association for some pain measures. In general, the as-
sociations between the pain measures and selection for 
MMR were low. Twice as many women than men were 
selected for MMR and fewer women than men repor-
ted depressive symptoms. Women reported somewhat 
higher pain intensity during the previous week and 
had more spreading of the pain (number of pain sites 
and number of quadrants with pain). Women reported 
somewhat higher general health (EQ-5D index) and 
had somewhat lower kinesiophobia (Tampa Scale).

Only a minority of the patients referred by primary 
care were selected for MMR. The assessment and 
selection process for MMR takes substantial (human 
and other) resources. However, the MMR selection 
process is necessary to ensure that only patients who 
may benefit from the intervention are selected and to 
exclude patients in need of further investigation or uni-
modal rehabilitation by a single profession. A number 
of factors might play a role, such as physical ability, 
mental capability, and expectations about the future. 
The patients were referred by general practitioners to 
specialist clinics, so they represent a selected group of 
patients with more severe consequences of pain than 
patients being treated in primary care.

Our results confirm the results reported by Haukenes 
et al. (16) Since the patients in our study were included 
between 2008 and 2012 and the patients in the study by 
Haukenes et al. were included between November 2007 
and December 2010, more than half of the included sub-
jects from the northern centre were the same (n = 452, 
28.5% of the total sample). However, even after limi-

1http://www.medicaljournals.se/jrm/content/?doi=10.2340/16501977-2176
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ting the data for unique patients (i.e. no overlap with 
Haukenes et al. (16), see Table SI1 and Table SII1), the 
results were quite similar. As with previous studies (12), 
the majority of patients who participated in MMR were 
women. The fact that more women than men experience 
chronic pain (4, 32) might partly explain the larger 
proportion of women participating in MMR. Jensen et 
al. (33), in a long-term study of outcomes for women 
and men, reported that women benefit more than men 
from MMR. There were some differences between our 
study and the study by Haukenes et al. (16): our study 
was performed at 2 specialist pain rehabilitation clinics 
rather than one and the number of included patients 
was approximately twice as high (16). Furthermore, we 
included some additional pain measures that showed 
that higher pain intensity during the previous week was 
associated with a less likely selection for MMR, and a 
higher number of quadrants with pain was associated 
with a more likely selection for MMR. As in the study 
by Haukenes et al. (16), adjustment for anxiety and 
depression did not influence the association between 
pain measures and selection for MMR.

Surprisingly, for the selection “all patients”, higher 
scores on pain intensity, and interference with daily 
life did not increase selection for MMR. An important 
aspect of healthcare in modern societies is the prin-
ciple of equity, e.g. prioritization of healthcare is 
based on the needs of the patient. Patients with higher 
self-reported pain may have greater suffering, which 
might indicate a higher need for healthcare. Previous 
studies have shown that MMR has a beneficial effect 
on pain severity (34, 35), pain interference, and other 
measures of pain (8, 9, 35). Some studies have shown 
no difference regarding pain intensity between MMR 
and less extensive treatment (12). However, these 
studies did not define pain intensity as an outcome, as 
they focused more on behavioural change and long-
term consequences, such as sick leave and coping. For 
women, some of the pain measures were predictive for 
selection for MMR; for men, none of the pain measures 
were predictive for selection for MMR, results that ge-
nerally agree with Haukenes et al.’s results(16). Fewer 
men were included in the study, which might explain 
why associations between pain measures and selection 
for MMR did not reach statistical significance for men.

In contrast to the study by Haukenes et al. (16), 
working status did influence which pain measures were 
significant for selection for MMR. The patients able 
to work (the selection employed/student/jobseeker) 
were somewhat younger and had better health in most 
dimensions compared with all patients. Because the 
main goals of the national rehabilitation guarantee were 
to increase the return-to-work rate and reduce sickness 

absence, it was not surprising that a higher proportion 
of those employed/student/jobseeker were selected for 
MMR compared with those not gainfully employed 
(individuals who probably would not return to work). 
Separate analyses showed that employed/student/
jobseeker patients had higher pain interference, and a 
higher number of pain sites was positively associated 
with selection for MMR, but higher pain intensity in 
the previous week was not. This finding suggests that 
for those either working or with the potential to return 
to work interference with activities of daily living and 
a larger number of pain sites became more important 
for selection for MMR, whereas the severity of the 
pain became less important, which might inform the 
MMR team on what kind of treatment that should be 
incorporated in the MMR programme to improve ma-
nagement of these patients. Although somewhat larger 
than for all patients, the associations between the pain 
measures and selection for MMR were small (i.e. low 
Nagelkerke R2 values).

Women were more often selected for MMR com-
pared with men, a finding that was also found in a 
previous study (16). The reasons for this difference 
between men and women are unknown. Preconceptions 
about which patients fit into a certain MMR programme 
(36) and attitudes of healthcare personnel about which 
patients might benefit from MMR might play a role 
(36, 37). Studies suggest that age, sex, education level, 
place of origin, ethnicity, verbal skills and social class 
might play a role in how a patient’s needs are viewed 
and who is offered rehabilitation (38–40), and increa-
sing awareness about these matters should be integra-
ted in professional education if not already present, 
to help professionals offer equal care to patients with 
chronic pain (40). It should also be noted that selection 
for MMR does not depend only on the opinion of the 
healthcare professionals; even if offered, the patient 
could choose not to participate in MMR.

Strengths and limitations

A strength of the present study is the relatively high 
number of patients included. Furthermore, the gene-
ralizability of data to the national level was enhanced 
since recruitment was done at 2 clinic departments 
for pain rehabilitation; 1 in northern Sweden and 1 in 
southern Sweden, with experienced professionals and 
a high level of staff continuity. When assessing the pa-
tients, standardized procedures were used. Moreover, 
the data were retrieved from the SQRP, the national 
quality register for pain rehabilitation, and includes 
approximately 80% of pain management programmes 
in Sweden (34).
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The low Nagelkerke R2 values found in this study 
suggest that only a small part of the selection for MMR 
could be explained by the different pain variables. 
Logistic regression does not have an equivalent to the 
R2 that is found in linear regression. There are a wide 
variety of pseudo-R-square statistics (e.g. the Nagel-
kerke R2) (9). Because this statistic does not mean 
what R2 means in linear regression (the proportion of 
variance explained by the predictors), the Nagelkerke 
R2 values should be interpreted with caution.

The pain measures included in the current study are 
validated and frequently used in clinical practice for as-
sessment of pain conditions that are relevant for MMR. 
Because the procedures used for selection for MMR 
are similar throughout Sweden and relatively similar 
across countries that offer MMR (34), we assume that 
generalizability is good on a national level and that the 
external validity is relatively good. Further studies are 
needed to investigate which factors influence selection 
for MMR.

Conclusion
This practice-based study showed that higher scores on 
self-reported pain did not lead to selection for MMR, 
and that for women there was a negative association 
for higher pain intensity and pain severity. Factors 
other than pain influence which patients are selected 
for MMR.
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