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LAY ABSTRACT
Multimodal rehabilitation has been shown to be an ef-
fective form of rehabilitation for people with chronic 
pain. This study investigated 2 different multimodal pain 
rehabilitation programmes in northern Sweden and eva-
luated patient-reported outcomes to determine whether 
outcomes were related to sex or age at 1-year follow-
up. In both programmes, women improved more than 
men and the improvements in the age groups differed 
between the programmes. These findings may indicate 
a need to vary the design of the interventions in rehabi-
litation programmes for these subgroups.

Objective: To evaluate patient-reported outcome 
measures in 2 different multimodal pain rehabilita-
tion programmes and to determine whether outco-
mes are related to sex or age at 1-year follow-up.
Design: Longitudinal retrospective study. 
Subjects: Patients who had participated in 1 of 2 
multimodal pain rehabilitation programmes at 2 re-
habilitation centres. A total of 356 women and 83 
men, divided into 3 age groups.
Methods: Data from the Swedish Quality Registry for 
Pain Rehabilitation regarding activity and physical 
functions, pain intensity, health status and emotio-
nal functions analysed with descriptive statistics.
Results: Significant improvements in activity and 
physical functions, pain intensity and emotional 
functions were found in both multimodal pain re-
habilitation programmes. Women improved more 
than men. The older group improved in all emotional 
functions (depression, anxiety, mental component 
summary), while the younger group improved only 
in depression. The intermediate group improved in 
all variables except anxiety.
Conclusion: Patients improved regardless of the de-
sign of the multimodal pain rehabilitation program-
me. Although only small differences were found bet-
ween men and women and among the 3 age groups 
in terms of the measured variables, these findings 
may have clinical relevance and indicate a need to 
vary the design of the interventions in multimodal 
rehabilitation programmes for these subgroups. 

Key word: chronic pain; musculoskeletal pain; rehabilitation; 
sex; age.

Accepted Apr 11, 2018; Epub ahead of print Jun 8, 2018

J Rehabil Med 2018; 50: 619–628

Correspondence address: Linda Spinord, Department of Research and 
Development, Region Norrbotten and Department of Community Medi-
cine and Rehabilitation, Umeå University, Rehabilitation Medicin, SE-
90187 Umeå, Sweden. E-mail: linda.spinord@norrbotten.se

It is well-known that chronic pain can have negative 
effects on a number of aspects of daily life, such as 

participation in society during both leisure and working 
time, as well as total life satisfaction (1, 2). In addition, 
chronic pain may have psychological consequences, 
such as anxiety and depression (3). Since chronic pain 
is a complex condition with multifaceted origins and 

consequences (4, 5), a biopsychosocial approach is im-
portant for treatment and rehabilitation. To include the 
different aspects of a patient’s life, multimodal rehabi-
litation (MMR) is a team-based cognitive-behavioural 
therapy programme, which involves interventions that 
consider different aspects of chronic pain (6). Common 
components of MMR are education, coping skills and 
physical activity/training. Although it has been shown 
that MMR programmes are more effective than uni-
modal treatment (7–9), there are no clear published 
guidelines regarding how MMR should be designed 
in terms of programme length and which combinations 
of interventions are most effective. Despite this uncer-
tainty about optimal MMR, the common concept is 
based on the biopsychosocial model. Moreover, since 
studies of MMR usually lack detailed descriptions of 
the content of the intervention, the type of personnel 
who delivered the treatment, and the intensity of the 
programmes, these factors have been identified as 
knowledge gaps (9). There is also uncertainty regarding 
the effects of MMR on men and women, respectively, 
and for people of different ages. 

Women are over-represented in MMR (9) since 
almost 80% of participants in MMR programmes in 
Sweden are women (10). Research has shown that 
women report a higher prevalence of chronic pain, 
more pain sites and longer duration of pain than men 
(11). Although it has been shown that men and women 
benefit unequally from MMR regarding pain parame-
ters, emotional functions and activity in daily life (12), 
there is still a lack of knowledge regarding the results 
for women and men, respectively. 

http://crossmark.crossref.org/dialog/?doi=10.2340/16501977-2352&domain=pdf
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Most MMR programmes include adult patients 
of working age from 18 to 65 years. This is a wide 
age range and the mean age of the patients in MMR 
programmes in Sweden is 43 years (10). In previous 
research, age has commonly been used as an outcome 
predictor, and younger age has been shown to predict 
a positive outcome in terms of health-related quality 
of life (HRQoL) (13, 14) and physical functions (15) 
after MMR. Few studies (13, 16) have focused on the 
results in separate groups of younger and older adults, 
and therefore there is limited knowledge about the ef-
fects of MMR in different age groups. 

In northern Sweden, which has geographically 
dispersed and sparsely populated areas, patients may 
need to travel long distances to rehabilitation clinics 
and specialized healthcare. Those circumstances may 
lead to different designs and settings of the MMR 
programmes in these areas. Since there is a lack of 
knowledge in the literature regarding how differences 
in MMR, such as the content, intensity and length of 
the programmes, may affect outcomes, we conducted a 
study based on 1-year follow-up data from the Swedish 
Quality Registry for Pain Rehabilitation (SQRP) for 2 
different MMR programmes.

The aims of this study were: (i) to evaluate patient-
reported outcome measures (PROMs) in 2 different 
MMR programmes; and (ii) to determine whether 
outcomes were related to sex or age.

METHODS 

Design/setting

The investigation comprised a longitudinal, retrospective study 
with 1-year follow-up of 2 different MMR programmes in 2 
different settings and county councils in northern Sweden: the 
Pain Rehabilitation Clinic, Umeå University Hospital (Pro-
gramme U) and the Department of Rehabilitation Medicine, 
Sunderby County Hospital (Programme S). The majority of the 
patients had been referred to the hospitals by primary healthcare 
services. In both programmes, the patients were assessed by 
multi-professional teams before their participation in MMR. 
In the MMR programmes, the patients created a rehabilitation 
plan together with the team and they were encouraged to take 
an active role in goal-setting. The majority of the interventions 
were conducted in group sessions of approximately 6 h/day, 
based on cognitive-behavioural principles (17). The sessions 
with a physiotherapist included guided exercise, body awa-
reness and relaxation. In the occupational therapist sessions, 
the focus was on ergonomic/occupational performance habits, 
experience-based learning, pacing with a focus on doing, and 
balancing rest and activities. The psychologist sessions included 
stress management, coping strategies, acceptance and psycho-
logical reactions to chronic pain. The lectures by a physician in 
rehabilitation medicine (Programme U) focused on information 
about bodily reactions to chronic pain and medication. The 
nurse/health coach (Programme S) focused on medication, 
relaxation, diet and nutrition. The social worker focused on 
information regarding society. When needed, the patients could 

receive individually tailored sessions with different members 
of the team. The general goals for the programmes were to 
reduce pain intensity, improve activity and life satisfaction, and 
improve the patients’ coping strategies to allow them to achieve 
their individual goals. 

At the end of the programme, contact was established with 
external collaborating partners, such as the patient’s general prac-
titioner, the Swedish Social Insurance Agency and the workplace. 

The main differences between the U and S programmes 
were the length of the programmes, the geographical location 
and the professionals in the team. In Programme U, both the 
assessment and the MMR were conducted by the same team of 
professionals in the same geographical location, the University 
Hospital. In Programme S, there were different people in the 
assessment team and in the MMR team: a nurse but no physician 
participated in the MMR team. The assessment was performed 
at the hospital, but the MMR programme was conducted in 
another clinical setting, 30 km from the hospital. In addition, 
most of the Programme U patients lived at home during the 
MMR period, while for Programme S, all patients stayed at a 
patient hotel during the MMR (Table I).

Procedure/patients

All the patients who participated in MMR and completed the 
questionnaires in the SQRP from 2011 to 2015 were included 
(Fig. 1). Inclusion criteria for participating in MMR according 
to the SQRP were disabling non-malignant musculoskeletal 
chronic pain for >3 months and age between 18 and 65 years. 
Exclusion criteria were: (i) ongoing major somatic (i.e. heart 
diseases, cancer, etc.), or psychiatric (schizophrenia, severe 
depression, etc.) disease; and (ii) substance abuse (i.e. alcohol, 
narcotics, or addictive medication). The participants were divi-
ded into 3 age groups: a younger group (18–30 years), an inter-
mediate group (31–45 years) and an older group (46–65 years).

This study initially included 439 patients with chronic pain, 
both local pain (neck pain, back pain) and general pain alloca-
ted to MMR Programme U (n = 220, 177 women and 43 men) 
and MMR Programme S (n = 219, 179 women and 40 men). At 
1-year follow-up after MMR, the attendance rates were 62% for 
Programme U and 71% for Programme S (Fig. 1).

The SQRP is a national database for patients age 18–65 
years with complex chronic non-malignant musculoskeletal 
pain (<3 months). The registry started in 1998. It is based on 
questionnaires and is recognized by the Swedish Association 
of Local Authorities and Regions (SALAR). The SQRP aims 
to monitor outcomes of a rehabilitation process in order to fa-
cilitate comparisons of specialized pain rehabilitation clinics. 
The registry evaluates and develops the quality of specialized 
pain rehabilitation clinics that treat patients with MMR. Data 
from the assessment of patients and self-reported data from 

Fig. 1. Flow of patients at start, after and at 1-year follow-up of 
multimodal rehabilitation (MMR), n (%). 

Programme U Programme S 

#

#

#

#

 

!

!

At start
220

After MMR
216 (96%)

1-year
follow-up

137 (62%)

Dropouts
4

Dropouts
79

Dropouts
4

Dropouts
59

At start
219

After MMR
215 (96%)

1-year
follow-up

155 (71%)

www.medicaljournals.se/jrm
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621Comparison of multimodal pain rehabilitation

patients participating in MMR are presented in the SQRP. The 
main purpose of the registry is to present results of MMR at a 
group level to participating clinical departments and compare 
the patient groups at different rehabilitation clinics and the ef-
fect of rehabilitation programmes according to Patient-Reported 
Outcome Measures (PROM) concerning function, activity, 
quality of life and participation in working life and leisure. 
Patients are referred mostly from primary healthcare to reha-
bilitation clinics. The patients participating in MMR complete 
questionnaires before, after and at 1-year follow-up. The units 
collect data in accordance with the SQPR’s written instructions. 
The questionnaires are either posted to patients prior to a first 
visit or administered on site. The 1-year follow-up is usually 
sent by post, including one reminder. Ninety percent of the 
rehabilitation clinics at a specialized level in Sweden (31 units 
in June 2015), reported patient data during the data collection 
period. The SQRP registry reported n = 2,610 patients at 1-year 
follow-up for patients who had completed their MMR in 2015.

Instruments

The patients completed questionnaires with PROM at the start 
of MMR, after MMR and at the 1-year follow-up. The ques-
tionnaires were included in the SQRP. At the 1-year follow-up, 
the questionnaires were sent home to be returned by post in a 
prepaid addressed envelope. If no answer was received within 
4 weeks a reminder was sent to the patient. The questionnaires 
included demographics and questions regarding pain dura-
tion, number of pain sites and intensity, as well as education, 
country of birth, work situation and sick leave. In this study, 5 
instruments from the SQRP were included: Multidimensional 
Pain Inventory (MPI) (18), EuroQol 5D (EQ5D) (19), Hospital 
Anxiety and Depression Scale (HADS) (20), Numeric Pain 

Rating Scale (NPRS) (21), and Short Form health survey (SF-
36) (22). For detailed description of the instruments, see Table 
II. The instruments were categorized into 5 domains: activity 
functions (MPI interference), physical functions (SF-36 PCS), 
pain intensity (MPI pain, NPRS), health (EQVAS) and emotio-
nal functions (HADS A, HADS A ≥ 11, HAD D, HAD D ≥11 
and SF36 MCS), mainly according to the recommendations of 
the IMMPACT group (23). The results were reported in domains 
and the current variables in parentheses. In this study, data from 
the start and 1-year follow-up were used.

Data analysis

Analyses according to sex and age groups were performed in 
2 steps in order to analyse both groups together and separa-
tely in the 2 programmes. In step one, the 2 populations were 
combined and the outcomes for women, men and age groups 
were analysed. In step 2, the populations were split up into the 
2 programmes (Programmes S and U) and analysed separately. 

All statistical analyses were performed using the statistical 
package IBM SPSS 24.0. For all questionnaires concerning 
PROM, non-parametric statistics were used. Results with p-value 
< 0.05 (2-sided) were considered significant for all tests. For 
comparisons of median values, the Mann–Whitney U test and 
Kruskal–Wallis test were used. The changes between baseline and 
1-year follow-up were tested with Wilcoxon’s signed-rank test. 
The data are presented as median and interquartile range and as 
counts and percentages for categorical variables. In MPI interfe-
rence, a decrease ≥ 0.6 and a decrease in NRPS ≥ 30% are defined 
as Minimal Clinically Important Differences (MCID) (24).

This study was conducted in accordance with the Declaration 
of Helsinki and was approved by the regional Ethical Review 
Board of Umeå University (reference number: 2015/240-31).

Table I. Differences between the multimodal rehabilitation (MMR) programmes

Programme U Programme S

Assessment before MMR 2 days 1–2 weeks
Assessment team Physician, physiotherapist, social worker, psychologist and 

occupational therapist.
Physician, psychologists, physiotherapist, occupational 
therapist and social worker.

Geographical location The assessment and the MMR programme took place at the 
Pain Rehabilitation clinic at the University Hospital.

The assessment took place at the Pain Rehabilitation 
clinic at the County Hospital and the MMR programme at 
another clinical setting located 30 km from the hospital.

Group schedule 4 weeks 5 weeks (2.5 + 2.5) weeks with a period of 4–5 weeks 
at home). 

Duration of the programmes? 5 days/week 6 h/day 2.5–5 days/week 3.5–6.5 h/day
Sessions by professional 
   Physiotherapy 34 h 25 h
   Occupational therapy 11.5 h 16 h
   Psychological 15 h 5 h
   Physician 2 h –
   Nurse/health coach – 6 h
   Social worker – 3
   Goal-setting and evaluation 3 sessions during the rehabilitation period, at team conferences 

together with all team members.
 
At start of the programme the patients formulated their individual 
goals collaborations with the team and discussed how they could 
be reached. The goals were in some different life areas (work, 
family, leisure, etc.) During the programme the patients and 
the team evaluated the goals both at individual sessions and 
at team conferences. 

7 sessions during the rehabilitation period, together with 
1 of the team members. 
 
The individual goals were formulated collaborations 
with the patients and 1 of the professionals in the team 
who reported to the other team members at the team 
conference (without the patient) and discussed how 
they could support the patients to reach their goals. 
The goals were in the different life areas (work, family, 
health and leisure)

Total number of group sessions (mean) 120 110
Participants 6–8 8–10
Residence during MMR period Most of the participants lived at home. The standard arrangement was for participants to stay 

at the patient hotel. 
MMR team Physician, psychologists, physiotherapist, occupational 

therapist, and social worker. The MMR team consisted of the 
same professional persons that made up the assessment team.

Psychologists, physiotherapist, occupational therapist, 
social worker, and nurse. The professionals who conducted 
the MMR programme were not the same as those in the 
assessment team.

J Rehabil Med 50, 2018
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622 L. Spinord et al.

Dropouts 

No significant differences in terms of sex, education, sick leave, 
pain duration, activity, physical functions and health were 
found between participants and dropouts. In both programmes, 
the dropouts had a lower mean age (p = 0.012; < 0.0001). In 
Programme S, the dropouts had lower pain intensity (NPRS 
p = 0.044) and lower emotional functions (SF-36MCS p = 0.008) 
compared with participants.

RESULTS

Participants at start of the multimodal rehabilitation 
programmes
The participants included in Programme U were signifi-
cantly younger, fewer were on sick leave, they reported 
fewer days with chronic pain, and were more likely to be 
employed compared with those included in Programme 
S (Table III). There were no significant differences in the 
PROM between the participants in the 2 programmes. 

Men and women at start of the multimodal rehabilitation 
programmes
No significant differences between men and women 
in terms of age, country of birth, livelihood or PROM 
results were found. Women reported a significantly 
higher mean number of pain sites (women n=16, men 
n = 12, p < 0.0001), percentage with university degree 
(women 36%, men 18%, p = 0.030), and amount of sick 
leave (women 65%, men 40%, p = 0.018) compared 
with men at the start of the MMR programmes.

In both programmes, women reported a significantly 
higher mean number of pain sites (U: women n = 15, 
men n = 12, p = 0.009. S: women n = 16, men n = 12, 
p = 0.001). Despite that, more men than women repor-
ted chronic pain for >2 years.

Age groups at start of the multimodal rehabilitation 
programmes
Comparison of age groups revealed significant differen-
ces in days with chronic pain (p = 0.037) and emotional 
functions (HADS A, SF-36 MCS). 45% of the youngest 
group reported ≥ 11 in HADS A, while only 20% of 
the older group reported ≥ 11 in HADS A (Table IV).

Within the age groups, the older adults (46–65 years) 
reported better mental health compared with the other 
2 age groups (p ≤ 0.028 SF-36 MCS, HADS A). In ad-
dition, the young adult group reported better physical 
function than the oldest age group (p = 0.24 SF-36 PCS). 

In the separate analysis of the programmes, the young 
adults were more likely to be unemployed or students 
compared with the other age groups in programme U. 
The older adults reported better mental health (p ≤ 0.048 
HADS A) and worse physical functions (p = 0.049 SF-
36 PCS) compared with the other 2 age groups. 

In Programme S, fewer of the young adult partici-
pants were employed, and they reported higher scores 

Table II. Instruments

Instrument
Variable used in this 
study (domain) Domain Description

Multidimensional Pain Inventory 
(MPI)

Pain severity

Interference in life 

Pain intensity

Activity functions

Measuring psychosocial, cognitive and behavioural effects of chronic 
pain. 7-pointed numeric scale, range 0–6. Higher score indicates higher 
pain intensity and higher impact on interference in daily life (18). Clinical 
significant change in interference ≥0.6 (10%) decrease (24) 

EuroQol 5D (EQ5D) Self-estimation of current 
health (EQ-VAS) 

Health 100-point scale, (EQ-5D VAS) with defined end points. High values indicate 
good health while low values indicate poor health (19). Norm value for the 
general Swedish population 83.3 (25).

Hospital Anxiety and Depression 
Scale (HADS)

Anxiety (HADS A) 
Depression (HADS D) 

Emotional functions
Emotional functions

14 items divided into 2 subscales. The total score is the range for each 
subscale and thus 0–21. 
Cut off 0–7, 8–10, Score ≥11 indicates a definite case in each scale (20). 

Numeric Pain Rating Scale (NPRS) Pain intensity for the last 
seven days. 

Pain intensity 11-point scale 0–10. A high value indicates a higher level of pain (21).
Clinical significant changes 10–20% minimally important, ≥30% moderately, 
≥50% substantial (24).

Short Form health survey (SF-36) Physical Component 
Summary (PCS) 
 
Mental Component 
Summary (MCS) 

Physical functions
 
 
Emotional functions

Self-rated health status that intends to represent a person’s conditions and 
limitations in daily life. A higher score indicates better health status (0–100) 
(22). Reliability and construct validity across general populations in Sweden 
Norm values for the general Swedish population PCS50.0 SD 9.7) (6.8–73.7) 
MCS 50.0, SD 10.3 (49.8–50.2) (25). 

Table III. Demographic data, pain characteristics and patient-
reported outcome measures at start of the 2 programmes

Programme U 
(n = 220)

Programme 
S (n =219) p-value

Sex 0.732
   Women, % 81 82
Age, mean (SD) 40.9 (10.7) 44.8 (10.6) < 0.0001*
   Younger adults, % 
   Intermediate, % 
   Older adults, %

20 
46 
35

10 
39 
51

< 0.0001*

Born in Nordic countries, % 96 98 0.252
University degree, % 36 30 0.143
Employed, % 
Unemployed, % 
Students, %

76 
15 
  3 

61 
17 
  1

0.001* 
0.503 
0.306

Sick leave partial/full-time, % 28/28 24/42 0.024*
Number of pain sites, mean (SD) 14.58 (7.56) 15.89 (7.96) 0.079
Days with chronic pain, mean (SD) 2,404 (2,560) 2,975 (2,578) 0.036* 
   ≤ 6 months, % 
   7–24 months, % 
   ≥ 25 months, % 

5 
21 
55 

1.8 
14.6 
65.8 

0.016*

*p = 0.05. Significant values are shown in bold.
Categorical variables tested with χ2 and continuous variable tested with 
Mann–Whitney. Comparison between the programme SD: standard deviation. 

www.medicaljournals.se/jrm
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623Comparison of multimodal pain rehabilitation

for anxiety (p ≤ 0.04 HADS A) compared with the other 
2 age groups.

Multimodal rehabilitation programmes at 1-year 
follow-up
At 1-year follow-up, patients in both MMR program-
mes had improved significantly regarding activity in 
daily life (MPI interference) pain intensity (NPRS) and 
emotional functions (HADS A, HADS A ≥ 11, HADS 
D, SF-36 MCS). Participants in Programme U had 
improved significantly regarding physical functions 
(SF-36 PCS) and health (EQ5D VAS). According to 
MPI interference, MCID were achieved for 46.7% in 
Programme U and for 26.5% in Programme S (Table V).

Men and women at 1-year follow-up
Significant improvements were found among men and 
women regarding activity in daily life (MPI interfe-
rence), pain intensity (NPRS), health (EQ5D-VAS) and 
emotional functions (HADS A ≥ 11, HADS D, HAD D 
≥ 11). Women also reported significant improvements 
in physical functions (SF-36 PCS), pain intensity (MPI 
pain severity) and emotional functions (HADS A, SF-
36 MCS) (Table VI).

For Programme U, Table VII shows that significant 
improvements were found among men and women 
regarding activity and physical functions (MPI interfe-
rence, SF-36 PCS), and pain intensity (NPRS, MPI Pain 
Severity). Women showed significant improvements in 

Table IV. Patient-reported outcomes measures at start in age groups

Young adult 18–30 years 
(n =65)

Intermediate 31–45 years 
(n =186)

Older adult 46–65 years 
(n =188) p-value

Activity and physical function, median [IQR]
   MPI: Interference   4.60 [1.19]   4.6 [1.18]   4.58 [1.30] 0.742
   SF-36 PCS 29 [12] 27.5 [9] 26 [10] 0.071
Pain intensity
   MPI: Pain Severity, median [IQR]   4.67 [1.33]   4.33 [1]   4.33 [1.33] 0.607
   NPRS   7 [2]   7 [2]   7 [2] 0.866
Health 
   EQ5D-VAS, median [IQR] 39.5 [25] 35 [20] 10 [21] 0.435
Emotional function
   HADS: Anxiety, median [IQR] 10 [7]   8 [6]   7 [7] 0.0001**
   HADS A ≥ 11, % 45 31 20 0.0001**
   HADS: Depression, median [IQR]   8 [6]   8 [5]   7 [7] 0.705
   HADS D ≥ 11, % 17 22 28 0.177
   SF-36 MCS, median [IQR] 37 [19.75] 36 [18.75] 41 [21] 0.025*

*p = 0.05. Significant values are shown in bold. 
Comparison between the age groups. IQR: interquartile range; HADS: Hospital Anxiety and Depression Scale; HADS ≥11: definite cases; NPRS: Numeric Pain 
Rating Scale; MPI: Multidimensional Pain Inventory; SF-36: Short Form health survey; PCS Physical Component Summary; MCS: Mental Component Summary; 
EQ5D VAS: EuroQol 5D. 

Table V. Changes from start to 1-year follow-up in the 2 multimodal rehabilitation (MMR) programmes

Programme U (n = 137) Programme S (n = 155)

Start of MMR Follow-up Start of MMR Follow-up

% Median [IQR] % Median [IQR] MCID % p-value % Median [IQR] % Median [IQR] MCID % p-value

Activity and physical function
   MPI Interference 4.53 [1.34] 4 [1.33] 46.7 < 0.0001** 4.7 [1.24] 4.4 [1.7] 26.5 0.011*
   SF-36 PCS 27 [11] 32 [14] < 0.0001** 27 [10] 26 [12] 0.908
Pain intensity
   MPI Pain Severity 4.33 [1] 4 [1] < 0.0001** 4.33 [1.33] 4 [1.34] < 0.0001**
   NPRS 7 [2] 6 [2] 24.8 < 0.0001** 7 [2] 6 [4] 29 < 0.0001**
Health
   EQ5D-VAS 40 [25] 50 [35] 0.002* 40 [32.5] 45 [35] 0.057
Emotional function
   HADS anxiety 8 [7] 6 [6.5] 0.004* 7 [6] 6 [5] < 0.0001**
   HADS A ≥11 29 18 0.007* 23 11 0.023*
   HADS depression 8 [5] 6 [6] < 0.0001* 7 [5] 6 [6] < 0.0001**
   HADS D ≥11 21 16 0.178 23 16 < 0.0001**
   SF-36 MCS 38 [17] 43 [21] 0.042* 41 [19] 46 [20.25] < 0.0001**
Sick leave
   Partial/full time 31/27 26/26 < 0.0001** 25/43 19/52 < 0.0001**

Comparison between start and 1-year follow-up. *p = 0.05. Significant values are shown in bold. 
Only patients with values at both baseline and follow-up are presented. Tested with Wilcoxon signed ranks test. 
IQR: interquartile range; HADS: Hospital Anxiety and Depression Scale; HADS ≥11: reported definite cases; NPRS: Numeric Pain Rating Scale; MPI: Multidimensional 
Pain Inventory; SF-36: Short Form health survey; PCS Physical Component Summary; MCS: Mental Component Summary; EQ5D VAS: EuroQol 5D MCID: Minimal 
Clinical Important Differences in NPRS ≥30 % decreased and MPI Interference decreased ≥ 0.6%. 

J Rehabil Med 50, 2018
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health (EQ5D-VAS) and emotional functions (HADS A, 
HADS D, SF-36 MCS). According to MPI interference, 
MCID were achieved for 56% of the men and 44.7% of 
the women and according to NRPS, MCID were shown 
for 26% of the men and 24.6% of the women.

In Programme S, women showed significant impro-
vements in activity in daily life (MPI interference), 
pain intensity (NPRS, MPI pain severity) and emotio-
nal functions (HADS A, HADS D, SF-36 MCS). Men 
reported significant improvements in pain intensity 
(NPRS) and emotional functions (HADS D, HADS 
D ≥ 11) (Table VII). According to MPI interference, 
MCID were shown for 11.5% of the men and 29.5% 
of the women. In NRPS, MCID were shown for 26.9% 
of the men and 29.5% of the women.

Age groups at 1-year follow-up
All age groups showed significant improvement in 
activity in daily life (MPI interference), pain intensity 
(NPRS, MPI pain severity), and emotional functions 
(HADS D). The intermediate group improved in most 
variables. The youngest age group improved most ac-
cording to MCID in NPRS (Table VIII).

When the 2 programmes were analysed separately, 
Programme U showed significant improvement in all 
3 age groups for activity and physical function (MPI 
interference, SF-36 PCS) and pain intensity (NPRS). 
The older adults showed most improvements in pain 
intensity (MPI pain severity), anxiety (HADS A) and 
depression (HADS D). The intermediate age group 
showed significant improvements in pain intensity 
(MPI pain severity) and health (EQ5D VAS) (Table 

IX). In MPI interference, MCID were achieved for 
44% of the youngest group, 43.6% of the intermediate 
group and 50.9% of the oldest group. According to 
NRPS, MCID were achieved for 32% of the youngest 
group, 20% of the intermediate group and 26.3% of 
the oldest group.

In Programme S, all the age groups showed signifi-
cant improvements in pain intensity (NPRS, MPI pain 
severity) and depression (HADS D, HADS D ≥11). The 
younger and older adults reported significant impro-
vements in emotional functions (SF-36 MCS, HADS 
A). The younger adults (18–30 years) reported impro-

Table VI. Changes from start to follow-up in women and men separately

Women (n = 242 ) Men (n = 49)

Start of MMR Follow-up Start of MMR Follow-up

%
Median 
[IQR] %

Median 
[IQR]

MCID 
% p-value %

Median 
[IQR] %

Median 
[IQR]

MCID 
% p-value

Activity and physical function
   MPI Interference   4.55 [1.19]   4.14 [1.53] 36.6 < 0.0001**   4.82 [0.95]   4.40 [1.57] 32.7 0.016*
   SF-36 PCS 27 [10] 29 [15] 0.001* 27 [8] 28 [10.50] 0.309
Pain intensity 
   NPRS   7 [2]   6.5 [3] 28.1 < 0.0001**   7 [3]   6.5 [2.75] 26.5 0.001*
   MPI Pain Severity   4.33 [1]   4 [1.33] < 0.0001**   4.33 [1.33]   4.33 [1.34] 0.173
Health
   EQ5D-VAS 40 [27] 45 [35] 0.002* 30 [25] 37 [32] 0.044*
Emotional function 
   HADS anxiety   7 [7]   6 [6] < 0.0001**   6 [6]   6 [6.75] 0.751
   HADS A ≥ 11 26 13 < 0.0001** 20 20 0.002*
   HADS depression   7 [5]   6 [6] < 0.0001**   7 [8]   7 [5.5] 0.016*
   HADS D ≥11 21 15 < 0.0001** 29 20 0.018*
   SF-36 MCS 40 [9] 46 [20] < 0.0001** 40.5 [18.5] 41 [20.75] 0.550
Sick leave 
   Partial/ full-time 30/35 27/40 < 0.0001** 18/35 12/45 0.021*

Comparison between start and one-year follow-up *p = 0.05 ** p = < 0.0001.  Significant values are shown in bold. Only patients with values at both baseline and 
follow-up are presented. The table shows median interquartile range q1-q3 and tested with Wilcoxon Signed Ranks Test. HADS: Hospital Anxiety and Depression 
Scale; HADS ≥11: reported definite cases; NPRS: Numeric Pain Rating Scale; MPI: Multidimensional Pain Inventory; SF-36: The Short Form health survey; PCS 
Physical Component Summary; MCS : Mental Component Summary; EQ5D VAS: The EuroQol 5D. MCID: Minimal Clinical Important Differences in NPRS ≥ 30 % 
decreased and MPI Interference decreased ≥ 0.6%.

Table VII. Number of improved variables at 1-year follow-up 
in women and men in the 2 different multimodal rehabilitation 
(MMR) programmes

Variables

Programme U Programme S

Women Men Women Men

Activity and physical function
   MPI interference X** X* X*
   SF-36 PCS X** X*
Pain intensity
   NPRS X** X* X** X*
   MPI Pain Severity X** X* X**
Health
   EQ5D-VAS X*
Emotional function
   HADS A X* X**
   HADS A ≥ 11 X* X**
   HADS D X* X* X*
   HADS D ≥ 11 X*
   SF-36 MCS X* X*

Comparison from start to follow-up in women and men in the programmes 
*p < 0.05; **p < 0.0001. MPI: Multidimensional Pain Inventory; SF-36: 
Short Form health survey; PCS Physical Component Summary; MCS: Mental 
Component Summary; NPRS: Numeric Pain Rating Scale; EQ5D VAS: EuroQol 
5D, HADS: Hospital Anxiety and Depression Scale; HADS ≥ 11: reported definite 
cases. X =  the variables with significant differences.

www.medicaljournals.se/jrm
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vements in health (EQ5D VAS). The older adults 
(46–65 years) reported significant improvements in 
activity in daily life (MPI interference) and emotional 
functions (HADS A ≥ 11 (Table IX). According to 
MPI interference, MCID were achieved for 25% of 
the youngest group, 23.1% of the intermediate group 
and 28.6% of the oldest group. In NRPS, MCID were 
achieved for 50% of the youngest group, 26.9% of 
the intermediate group and 27.5% of the oldest group.

DISCUSSION 

In this study, the PROM in participants with chronic 
pain from 2 differently designed MMR program-
mes in northern Sweden were studied at the start of 
MMR and at 1-year follow-up. The results indicate 
improvements in emotional functions, pain intensity, 
activity in daily life and physical functions at 1-year 
follow-up for participants who had participated in 1 of 
the 2 programmes. Women improved more than men 
and there were differences between the age groups 
regarding the outcomes measures related to baseline. 

The rehabilitation programme interventions for ch-
ronic pain are unique in the sense that the participants 
themselves play a crucial role in the rehabilitation 
process and participation in the MMR interventions 
as an active team member. The findings of impro-
vements in emotional function, pain intensity and 
activity in daily life in this study confirm the gene-
rally positive results found in previous studies of 
MMR (9, 26–29).

A higher percentage of participants in Programme 
U reached the MCID on the MPI interference scale Ta
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Table IX. Number of improved variables at 1-year follow-up in 
age groups in the 2 different multimodal rehabilitation (MMR) 
programmes

Variables

Programme U Programme S

18–30 
years

31–45 
years

46–65 
years

18–30 
years

31–45 
years

46–65 
years

Activity and physical function
   MPI interference X* X** X** X*
   SF-36 PCS X* X*  X* 
Pain intensity
   NPRS X* X*  X* X* X*  X**
   MPI Pain Severity X* X** X* X* X*
Health
   EQ5D-VAS X* X*
Emotional function
   HADS A X* X* X*
   HADS A ≥ 11 X*
   HADS D X* X* X* X* X*
   HADS D ≥ 11 X*
   SF-36 MCS X* X*

Comparison from start to follow-up for age groups in the 2 programmes. 
*p < 0.05, **p < 0.001. X =  the variables with significant differences.
MPI: Multidimensional Pain Inventory; SF-36: Short Form health survey; PCS 
Physical Component Summary; MCS: Mental Component Summary; NPRS: 
Numeric Pain Rating Scale; EQ5D VAS: EuroQol 5D HADS: Hospital Anxiety 
and Depression Scale; HADS ≥ 11: reported high risk for anxiety/depression.
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than the participants in Programme U at 1-year follow-
up related to baseline. A possible explanation could be 
that the participants in Programme U were younger, 
fewer were on sick leave and they were more likely 
to be employed compared with the participants in 
Programme S at the start of the programme. Another 
aspect of the MCID in MPI interference could be the 
differences between the programmes.

This study was an attempt to address the knowledge 
gap regarding different MMR programmes (content 
of the interventions, who delivered the treatment, and 
the intensity of the MMR) in relation to the long-term 
outcomes. Although there were some differences bet-
ween the 2 MMR programmes regarding the length of 
the programmes and the different professionals who 
took part, both programmes seem to have effectively 
addressed the aspects of chronic pain.

More women than men participated in this study. It 
is well-known that women have a higher prevalence 
of chronic pain than men (11). This could explain the 
higher proportion of women included and participating 
in MMR (14, 30). It is interesting that in both program-
mes, the men reported longer pain duration before 
participating in MMR compared with the women. 
This could be because men are more likely to receive 
recommendations for unimodal methods, such as 
physiotherapy (31), and if these treatments are insuf-
ficient, they may then be referred to MMR at a later 
stage. Moreover, healthcare professionals’ attitudes 
and preconceptions regarding which participants are 
appropriate for MMR might also result in men being 
referred later. Another possible sex difference is the 
observation made by Ahlsen et al. (32), that the phy-
sicians in primary care hesitated to diagnose men with 
disorders such as chronic pain or fibromyalgia because 
they could be perceived as being unmanly.

In this study, there were no significant differences 
between the men’s and women’s PROMs prior to par-
ticipation in MMR. However, differences between 
women and men were found in terms of outcome 
measures following MMR, related to baseline. In ad-
dition, in both programmes women improved on more 
variables than did men. This confirms findings from 
previous research (12, 33) and may be explained by the 
participants’ expectations of MMR. Research has found 
that women are able to find strategies that help them 
to cope with their situation, while men are often more 
focused on the biomedical approach (34). In addition, 
because most patients who are offered and undergo 
MMR are women, programmes may be better adapted 
to women’s needs. In the present study, we found that, 
despite the different designs of the MMR programmes, 
women perceived greater effects than men. Hence, 
one suggestion is to adapt the content to better support 
individual prerequisites and expectations from MMR. 

The participants were divided into 3 age groups 
(younger adults 18–30 years, intermediate age 31–45 
years, older adults 46–65 years). At the start of the 
MMR programme, a majority of the assessed variables 
were similar for the 3 age groups in both programmes. 
Still, significant differences were found between the 
age groups in each programme in terms of anxiety. 
Overall, the younger adults reported higher scores in 
anxiety (HAD A) than the other age groups. These 
results are in line with previous research in which anx-
iety and depression are reported to be more common 
among younger patients (35). This could explain the 
higher proportion of self-reported anxiety in our study. 

Our results show that all age groups improve in acti-
vity in daily life, pain intensity and depression, but on 
the basis of our findings, it seems that participants in 
different age groups may have different needs when par-
ticipating in MMR. In our study, the intermediate group 
had better results in Programme U, related to baseline. 
Since most participants were living at home during the 
MMR in Programme U, a possible explanation could 
be that participants in the 31–45-year age group may 
have children at home and it was easier to incorporate 
the rehabilitation into their family situation if they did 
not have to be away for several weeks. In a previous 
study by Boonstra et al. (15), patients with children 
≤ 12 years were more likely to participate in outpatient 
treatment programmes. However, the register we used 
in this study, SQRP, does not include any demographic 
information regarding whether participants are parents.

Some previous long-term 1-year follow-up studies 
have shown that the pattern of full-time sickness 
absence decreased after MMR (35, 36). In this study, 
part-time sick leave decreased 1 year after MMR, while 
full-time sick leave did not decrease. At the end of the 
programmes, contacts were established with external 
collaborating partners, such as the workplace, the 
social insurance agency and the patient’s general prac-
titioner. However, this was not mandatory. Therefore a 
possible explanation is that neither of the 2 MMR pro-
grammes provided specific work-directed interventions 
for all participants at the time of the data collection. 
Work-directed interventions have been viewed as being 
an important factor for return to work (37). However, 
since the data collection period, work-directed inter-
ventions have been added to both MMR programmes. 
In the future, it would be interesting to study the effects 
of these interventions on return to work. 

Some limitations of the study should be noted. Re-
liability is an issue in every type of study. However, the 
data in this study were retrieved from the SQRP, and 
all instruments are widely used and have shown good 
validity. In addition, all assessments were performed 
using standardized procedures and well-established 
outcome measures. It is possible that the dropouts may 
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J Pain 2000; 16: 22–28.

22.	Sullivan M, Karlsson J, Ware JE, J. The Swedish SF-36 
Health Survey – I. Evaluation of data quality, scaling as-
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CS, Farrar JT, et al. Interpreting the clinical importance of 
treatment outcomes in chronic pain clinical trials: IMMPACT 
recommendations. J Pain 2008; 9: 105–121.

25.	Sullivan M, Karlsson J, Ware JE. [SF-36 health survey. 
Swedish manual and interpretation guide.] Gothenburg, 
Sahlgrenska University Hospital, 2002 (in Swedish).

26.	ensen IB, Bergström G, Ljungquist T, Bodin L. A 3-year 
follow-up of a multidisciplinary rehabilitation programme 
for back and neck pain. Pain 2005; 115: 273–283.

27.	Busch H, Björk Brämberg E, Hagberg J, Bodin L, Jensen 
I. The effects of multimodal rehabilitation on pain-related 
sickness absence – an observational study. Disabil Rehabil 
2018; 40: 1646–1653.

28.	Hållstam A, Löfgren M, Svensén C, Stålnacke B. Patients 
with chronic pain: One-year follow-up of a multimodal 
rehabilitation programme at a pain clinic. Scand J Pain 
2016; 10: 36–42.

29.	Guzmán J, Esmail R, Karjalainen K, Malmivaara A, Irvin E, 

have influenced the results, since the drop-out rates 
were relatively high. However, the 1-year follow-up 
rates in this study were relatively good compared with 
other studies that also used the SQRP (38, 39). One 
limitation of our study was the lack of a control group, 
because our data were generated in a clinical setting 
in ordinary healthcare. Another potential limitation 
was that only patients who completed the SQRP ques-
tionnaires at baseline and at follow-up were included, 
Intention to treat analyses were not applied. This 
could be an explanation for the positive outcomes of 
the study, as ITT analyses may reduce effect sizes. It 
could be argued that the changes observed represent 
a spontaneous improvement over time. However, it is 
known that once chronic pain has become established, 
it is unlikely to resolve itself without intervention (40).

In conclusion, the participants in either of 2 different 
MMR programmes in northern Sweden improved in 
terms of emotional function, pain intensity and acti-
vities of daily life, regardless of the design of the pro-
gramme. Secondly, there were some minor differences 
between men and women and between the different 
age groups. These differences could suggest a need to 
vary the design of interventions in MMR programmes 
for specific subgroups.
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