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Objective: To investigate prognostic factors for phy-
sical and emotional functioning following interdisci-
plinary multimodal pain rehabilitation, by targeting
patients’ baseline characteristics and health measu-
res.

Methods: A prospective cohort of 2,876 patients from
38 specialist clinics across Sweden, who were com-
pleting interdisciplinary multimodal pain rehabilita-
tion programmes, was followed through the Swedish
Quality Registry for Pain Rehabilitation, from initial
assessment to 12-month follow-up. Using logistic
regression, baseline data were regressed to predict
improvement in Physical functioning and Emotional
functioning, derived from principal component ana-
lyses of the 36-item Short Form Health Survey (SF-
36) and the Hospital Anxiety and Depression Scale
(HADS).

Results: Employment status emerged as having the
largest effect sizes in both Physical functioning and
Emotional functioning; Working: odds ratio (OR) 2.05
(95% confidence interval (95% CI) 1.64-2.56) and
OR 1.59 (95% CI 1.27-1.98), respectively. Strong
beliefs in restored health, better initial emotional
health, lower levels of pain and pain interference, and
younger age all predicted Physical functioning. Euro-
pean origin, higher levels of general activity, and sen-
se of life control all predicted Emotional functioning.
Worse initial physical and emotional health predicted
the corresponding dependent outcomes.

Conclusion: Employment was consistently found to
be an important prognostic factor, suggesting the
significance of avoiding delay in interdisciplinary
multimodal pain rehabilitation. A positive treatment
expectancy was of importance. In general, multi-
dimensional measures indicated that better initial
status was more favourable; however, inconsistency
implies a complex prognostic picture.
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(LAY ABSTRACT A
Chronic pain is a common condition that negatively af-
fects most areas of a persons’ life and is difficult to allevi-
ate. Research indicates that interdisciplinary multimodal
pain rehabilitation is effective in improving physical and
emotional functioning, but little is known about the prog-
nostic factors for a good treatment outcome. Therefore,
this study investigated how different patient characteris-
tics related to these outcomes, by following 2,876 pa-
tients across Sweden over a 1-year period. It was found
that patients who were either currently working or on
short-term sick leave clearly had a better prognosis in
both outcomes than those with a longer time off from
work. In addition, positive treatment expectations, levels
of emotional health, and coping strategies played an im-
portant role, but were not consistent for both outcomes,
suggesting a complex prognostic picture for the overall
understanding of improvement. These results emphasize
the importance of early intervention before patients are

Qoo distanced from the labour market. )

tis recognized that chronic pain (CP), defined as pain

lasting >3 months or beyond the point of normal
tissue healing (1), is often followed by a distinctive,
biopsychosocial complexity beyond the symptom of
pain itself. CP is today acknowledged as a disease in
its own right, referred to as “chronic primary pain” (2)
and is a common problem in the general population.
Breivik et al. reported that approximately 19% of the
adult population in Europe has CP of at least moderate
intensity that has lasted > 6 months (3). Musculoskele-
tal, non-malignant pain conditions, such as neck and
back pain or widespread pain, constitute the majority
of CP cases. CP interferes with most areas of life and
is associated with poor overall health and an increased
risk of mortality, and is therefore considered to be one
of today’s leading public health challenges (2-5).

Evidence distinguishes interdisciplinary multimodal
pain rehabilitation (IMPR) programmes as the best
treatment approach available (6-9). With a biopsy-
chosocial approach and, based on the principles of
behavioural therapy, it incorporates patient education
and physical and psychological measures, and is often
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accompanied by measures towards return to work (10).
Although the content, the composition, and the prevai-
ling terminology may vary, a common goal of all IMPR
is to improve functioning and quality of life despite
persistent pain (10, 11). Therefore, when evaluating the
efficacy or effectiveness of IMPR, aspects of physical
and emotional functioning are essential, along with
the more general measures concerning health-related
quality of life (HRQoL) (12).

Evaluations of treatment effectiveness have, howe-
ver, revealed only small to moderate effect sizes (6-9).
Knowledge of predictive factors could help identify
which patients will benefit, or how IMPR can be more
effectively adapted to patients’ limitations and resour-
ces; however, the lack of conclusive evidence is still an
obstacle to this. Existing studies commonly suffer from
lack of power due to small sample sizes, while, on the
other hand, systematic reviews with meta-analyses are
hampered by large study heterogeneity (8, 9, 13, 14).
Several factors have been reported to be associated
with, and impact on, the prognosis of treatment effects
of IMPR, reflecting a biopsychosocial panorama: pain
and interference with everyday life, psychological
distress, as well as sociodemographic characteristics
(9, 13—18). However, the relative importance of these
factors require further validation in studies with large
and clinically representative samples.

Pragmatic clinical registry studies have been recom-
mended in rehabilitation research as a powerful and
highly cost-effective method of establishing clinical
evidence reflecting real-world care (19). Currently,
IMPR programmes are offered by nearly all specia-
list pain clinics in Sweden, all of which are linked to
the Swedish Quality Registry for Pain Rehabilitation
(SQRP). The SQRP aggregates prospectively collec-
ted data on a valid set of outcome domains in accor-
dance with current guidelines (12, 20), with the aim
of enabling well-powered, high-quality, longitudinal
evaluations of IMPR programmes, using a mandatory
set of patient-reported outcome measures (PROMs)
reflecting the biopsychosocial complexity of CP.

forwarded to the SQRP. The SQRP continuously aggregates
this comprehensive data from all Swedish IMPR specialist pain
clinics, which includes data from patients aged 18-67 with
chronic (>3 months) non-malignant musculoskeletal pain who
are referred to any of the affiliated clinics for assessment and
rehabilitation; some 6,000 new patients are added each year.
Affiliated clinics adhere to national guidelines of IMPR criteria,
which indicate that 3 or more professionals practice an interdis-
ciplinary team-based approach. IMPR programmes generally
include group activities, such as pain education, supervised phy-
sical activity, training in simulated environments, and cognitive
behavioural therapy (CBT), all of which are coordinated by an
interdisciplinary team (e.g. a team could consist of a physician,
occupational therapist, physiotherapist, psychologist, and a social
worker). The programmes are run mainly through outpatient
clinics and typically last approximately 10 weeks. As indicated,
SQRP is based on a valid set of outcome domains and measures
in accordance with the recommendations of the Initiative on
Methods, Measurement, and Pain Assessment in Clinical Trials
(IMMPACT) (12) and the Validation and Application of a patient-
relevant core set of outcome domains to assess multimodal PAIN
therapy (VAPAIN) consensus (20). Patients complete the SQRP
questionnaires: (7) at the initial assessment (i.e. their first visit
to the clinical department), (i) immediately after completing
the IMPR programme (data not analysed here), and (ii7) at the
12-month follow-up after the end of rehabilitation, providing data
used to define the dependent measures specified below.

Eligibility for inclusion in the present study was given to pa-
tients aged 18-67 years with pain >3 months, who participated in
an IMPR programme between 2012 and 2014 and who took part
in the 12-month follow-up between 2013 and early 2016 (until
complete 2015 follow-up data was registered), and who had given
consent for participation in the SQRP. The present study was
based on 2,876 complete cases with CP from 38 specialist IMPR
clinics in Sweden (Fig. 1; subject-flow detailed under Results).
This study was conducted in accordance with the Declaration of
Helsinki and Good Clinical Practice and approved by the Ethical
Review Board in Stockholm (Dnr: 2013/1842-31/2).

Baseline regressors

Eighteen baseline regressors (potential prognostic factors)
were used in the initial regression analyses. The variables,
which represent sociodemographic, pain-related, and other
multidimensional health descriptors, were selected on the basis
of clinical relevance and previous evidence, in support of our
hypotheses of a biopsychosocial panorama of importance for
prognosis, and were as follows:

The aim of the present study was to investigate
prognostic factors for 12-month follow-up outco-

Total number of subjects that met
the inclusion criteria in the SQRP
database between 2012-2014

mes in physical and emotional functioning follo-

n=6,449

wing IMPR in patients with CP. It was hypothesized

l‘ﬁl Missing outcome data n=3,009

that several biopsychosocial factors known at base-
line would predict clinically important outcomes.

12-month follow-up
(2013 — early 2016)

n=3,440

METHODS

l_—_>| Internal missing on baseline regressors n=564

Design and subjects

Final study sample (complete
cases) included in analysis

n=2,876

This study used a nationwide multicentre prospective co-

hort study design, based on prospectively collected data at
specialist IMPR clinics across Sweden, which is routinely
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Fig. 1. Flow chart of the selection procedure of the study sample. SQRP:
Swedish Quality Registry for Pain Rehabilitation.
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Patient characteristics. (* marks reference category used in
regression analysis): Age: (in years), divided into 3 categories:
18-35*, 36-50, 51-67; reflecting the 0-24", 25-74% and
75-100" percentile. Sex: Male or Female*. Education level:
Elementary School*, Upper Secondary School, University or
College, or Other. Country of origin: Sweden*, Other European
country, or Outside Europe. Employment status: Off work,
more than one year*, Off work, less than one year, or Working.
Beliefs of restored health: Likert scale 1-5 (from 1=not at all
convinced* to S=totally convinced).

Pain-related variables. Pain duration (days) was converted into

the following categories: 3—12 months*, 13—-24 months, 25-61

months, >61 months based on clinical relevancy. Number of
pain regions: <2 regions*, 3—6 regions, >7 regions, but not
chronic widespread pain (CWP), or CWP. The number of pain
regions and their localization was calculated from patients’ ra-
tings on a form with 36 anatomical predefined areas (18 on the
left side, 18 on the right side: 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) genitals, 12)
upper back, 13) lower back, 14) hip/gluteal area, 15) thigh, 16)

knee, 17) lower leg, and 18) foot. The criteria for CWP included
checking all 4 anatomical quadrants and the centre of the body,

using the American College of Rheumatology classification
criteria’s stricter interpretation for CWP (21). The numeric rating
scale (NRS) (22) was used to capture the pain intensity of the

previous 7 days. The NRS is an 11-point numeric rating scale

validated with end descriptors provided for guidance (0=no

pain and 10=worst imaginable pain) and is analysed here as a
continuous variable.

Multidimensional measures (scores were analysed as continu-
ous variables): The Swedish version of the Multidimensional
Pain Inventory (MPI) (23) was used to measure pain-related
consequences. This study used the pain interference subscale
(MPI Pain interference), the life control subscale (MPI Life
control), and the Social support subscale (MPI Social support).
The general activity index (MPI Overall activity), a composite
scale based on 4 subscales, reflecting one’s engagement in
common activities of daily life, was also used. The subscales
and the index range from 0-6, with higher scores indicating
better function for all scales, the only exception being MPI
pain interference.

The Swedish version of the Hospital Anxiety and Depression
Scale (HADS) (24) was used to measure the level of anxiety and
depression. HADS is a 14-item self-assessment questionnaire in
which 7 items address anxiety and 7 items address depression
(subscales; HADS-D — depression and HADS-A — anxiety).
The subscale scores can range from 0 to 21, with lower scores
indicating better function (score >11 points on either set of
questions indicates probable anxiety or depression; score 7 or
less is considered as a non-case).

The Swedish version of The Short Form Health Survey
(SF-36) (25) was used to measure HRQoL. SF-36 is a 36-item
self-reported questionnaire in which the items are divided into
8 subscales, representing various health domains, from which
2 indexes can be generated; the Physical Component Summary
(SF-36 PCS) and the Mental Component Summary (SF-36
MCS). The SF-36 PCS represents physical health, based on the
following subscales: Physical functioning, Role physical, Bo-
dily pain, and General health, while the SF-36 MCS represents
mental and emotional health, based on the following subscales:
Vitality, Social functioning, Role emotional, and Mental health.
The indexes range from 0 to 100, with high values indicating
good health.

The Swedish version of the EuroQol-5 dimensions, 3 level
version (EQ-5D-3L) (26) was used to measure perceived state
of health. The first part of EQ-5D-3L consists of a descriptive
system of 5 dimensions; mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression with 3 severity levels
(no/some/extreme problems). The 5 dimensions can be conver-
ted into a summary index (EQ-5D Index), which ranges from
—0.594 to 1, where 1 represents “perfect health” and values
below zero represent states “worse than death”.

Dependent measures

With the aim of creating composite outcomes, the SQRP data
(NRS, MPI, HADS, and SF-36) was examined using principal
component analysis (PCA), an effective method for examining
underlying constructs summarizing a set of data in a particular
study group, therefore reducing the number of possible outcome
variables. Our PCA with orthogonal rotation emerged with
2 distinct components, relating to Physical functioning and
Emotional functioning, based on the SF-36 PCS solely, and
SF-36 MCS, HAD-A, and HAD-D (varimax rotated component
matrix: —0.9 and 0,9, 0.8, 0.9), respectively, hence reflecting a
wide biopsychosocial perspective on functioning and HRQoL.
Neither of the other variables (NRS and MPI) proved suitable
for a common factor.

To create discrete binominal outcomes based on a clinically
meaningful change, we used the minimal clinical important
difference (MCID) as a definition of improvement on our depen-
dent outcomes (27). For Physical functioning, a difference >3 on
SF-36 PCS was regarded as a MCID (28), while for Emotional
functioning, at least 2 of the measures in the component were
required to attain MCID, one of which had to be SF-36 MCS
>3 (28), and either one (or both) HADS scores, HADS-D >1.5,
HADS-A>1.5 (29).

Statistical analyses

All analyses were performed using IBM SPSS Statistics for
Windows (Version 24.0. Armonk, NY, USA). Descriptive sta-
tistics of baseline data were presented with mean (SD), median,
or proportions (%), where relevant. Binary logistic regression
was initially used to quantify the univariate associations between
baseline variables (regressors) and outcomes, and a generous
inclusion criteria of p<0.2 was preferred for further analyses
in multiple regression models (30). Potential multicollinearity
bias among the regressors was examined by evaluating whether
the variation inflation factors (VIF) exceeded 3 for multicol-
linearity and 1 for tolerance.

Using a top-down approach, the final multiple regression
model was identified in a 2-step procedure. Firstly, stepwise
backwards elimination was used to eliminate variables based
on the highest p-value, until only variables significant at p<0.2
remained. Secondly, in accordance with the purposeful selection
process described by Hosmer et al. (30), variables already elimi-
nated in the univariate analyses were included one by one in the
multiple regression model and retained if they were significant
at p<0.05, yielding a preliminary final model with all variables
significant at p<0.2. Baseline regressors significant at p<0.05
in the final model were recognized as important prognostic
factors. All p-values were based on the likelihood-ratio test, and
categorized variables were assessed by their overall p-value.

In the results, odds ratios (ORs) and their 95% confidence
intervals (95% CI) are presented along with p-values; an OR
represents a standardized regression coefficient, where <1 indi-
cates a negative association with the outcome and > 1 a positive
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association. The proportion of explained variance by the model
was evaluated with Nagelkerke R-square and Cox & Snell R-
square and the degree of correct classifications was assessed
by overall percentage. To determine the overall precision of the
models, i.e. their discriminative ability of true positive outcomes
(cases) and true negative outcomes, the area under the curve
(AUC) was evaluated using the reference criteria of common
guidelines; poor <0.7, acceptable >0.7 discrimination (30).

RESULTS
Study attrition and sample characteristics

During the period 2012—14, 13,778 subjects were refer-
red to specialist evaluation at an SQRP-affiliated clinic
in Sweden. Of these, 6,849 patients (nearly 50%) were
selected to take part in an IMPR programme. Almost
all of the patients (n=6,449) eventually participated
in an IMPR programme; however, 393 discontinued
their programme and information on participation
was missing for 7 patients (see patient flow in Fig.
1). The reasons for discontinuing IMPR programmes
were either due to the patient’s own decision (n=219),
need of other medical service (n=105), or other un-
specified reasons (n=69). At the 12-month follow-up
after the programme, 3,440 patients (53%) had repor-
ted complete data on the dependent outcomes SF-36
and HADS. The remaining 3,009 patients (47%) had
missing outcome data and were therefore not included
in the analysis. Due to internal missing data in any of
our listed baseline regressors, an additional 564 pa-
tients (9%) were excluded from the analysis. Details
of'sociodemographic characteristics and baseline status
for patients included and for those with any missing
values are shown in Table I. When comparing these
complete cases vs those with missing data for a number
of'variables (as listed in Table I), a few differences were
found, indicating that a larger proportion of the patients
with missing values were born outside Europe and had
a lower degree of vocational connection.

Hence, a total of 2,876 patients were included in
the final analyses, the majority of whom were women
(77%). The current pain intensity was reported to be 7 on
a 0—10 numeric rating scale, and in most cases pain had
persisted for >5 years. Moreover, regarding HRQoL,
the mean ratings on physical and mental health did not
precede 40 (scores below 50 is considered below the
population mean) on the 0—100 scale of SF-36 PCS
and SF-36 MCS, respectively, and levels of emotional
distress indicated possible cases with mean scores above
8 on HADS-A and HADS-D, respectively.

At the 12-month follow-up, 50% of patients had
attained an improvement (equivalent of >1 MCID) in
either one dependent variable, Physical functioning
or Emotional functioning, or both (21%), rendering a
total of 71% of patients attaining an improvement on

www.medicaljournals.se/jrm

Table I. Personal characteristics and baseline data for included
and excluded (missing data) patients

Cases with
Complete cases missing data

(included) (not included)
n=2,876 n=3,573

Personal characteristics
Sex, females, n (%) 2,208 (76.8) 2,927 (74.2)
Age, years, mean (SD) 43.5 (10.7) 42.5 (10.6)
Education level, n (%)

Elementary 347 (12.1) 467 (13.1)

Secondary 1,615 (56.2) 1,978 (55.4)

University 763 (26.5) 843 (23.6)

Other unspecified 151 (5.3) 221 (6.2)
Country of origin, n (%)

Sweden 2,455 (85.4) 2,729 (76.4)

Other European countries 210 (7.3) 288 (8.1)

Outside Europe 211 (7.3) 534 (14.9)
Working, n (%) 1,834 (63.8) 1,742 (48.8)
Beliefs of restored health, n (%)

1=Not at all convinced 815 (28.3) 916 (25.6)

2 634 (22.0) 729 (20.4)

3 732 (25.5) 800 (22.4)

4 437 (15.2) 434 (12.1)

5=Totally convinced 258 (9.0) 237 (6.6)

Pain characteristics
Pain duration, months, mean (SD) 106.2 (107.7) 102.9 (106.6)
Pain duration, months, median 65.6 63.5

Number of pain regions, mean (SD) 14.45 (8.3) 14.09 (8.5)
Pain intensity last 7 days (NRS, 0-10) 6.7 (1.7) 7.0 (1.6)
Multidimensional measures, mean (SD)

MPI Pain interference (0-6) 4.3 (1.0) 4.5 (1.0)
MPI Life control (0-6) 2.8 (1.1) 2.7 (1.1)
MPI Overall activity (0-6) 2.5 (0.8) 2.4 (0.9)
MPI Social support (0-6) 4.3 (1.5) 4.3 (1.5)
HADS-A (0-21) 8.7 (4.7) 9.3 (4.9)
HADS-D (0-21) 8.1 (4.4) 8.7 (4.5)
SF-36 MCS (0-100) 36.7 (13.0) 34.8 (12.8)
SF-36 PCS (0-100) 29.2 (7.6) 28.7 (7.7)
EQ-5D index (-0.594 -1) 0.28 (0.3) 0.22 (0.3)

SD: standard deviation; CWP: chronic widespread pain; MPI: Multidimensional
Pain Inventory; NRS: numeric rating scale; HADS-A: Hospital Anxiety and
Depression Scale (Anxiety); HADS-D: Hospital Anxiety and Depression Scale
(Depression); SF 36: 36-Item Short Form Survey; MCS: Mental Component
Summary; PCS: Physical Component Summary; EQ-5D: EuroQol 5-dimension
scale.

any of these 2 dependent variables, while 29% did not
improve on our MCID.

Univariate analyses

For Physical functioning, 14 regressor variables were as-
sociated with improvements and reached the entry level
for further analyses: 4 personal characteristic variables,
2 pain-related variables, and 8 multidimensional vari-
ables, all highlighted in bold in Table II. For Emotional
functioning, 12 regressor variables were correlated
with improvements, and also reached the entry level for
further analyses: 3 personal characteristic variables and
all 9 multidimensional variables (see Table III).

Multiple logistic regression analyses

After the stepwise reduction, 8 and 5 regressors re-
mained in final models for Physical functioning and
Emotional functioning, respectively (Table 1V). For
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Table II. Univariate logistic regression analysis of improvement in Physical functioning at 1-year follow-up after an interdisciplinary

multimodal pain rehabilitation programme

p-value
n Cases (%) OR 95% CI Category/Overall
Personal characteristics
Sex 0.266
Female? 2,208 1,112 (50) 1
Male 668 320 (48) 0.91 0.76-1.08 0.266
Age category 0.300
18-35 years® 666 349 (52) 1
36-50 years 1,399 688 (49) 0.88 0.73-1.06 0.171
51-67 years 811 395 (49) 0.86 0.70-1.06 0.157
Education level 0.760
Elementary?® 347 164 (47) 1
Secondary 1,615 805 (50) 1.11 0.88-1.40 0.383
University 763 387 (51) 1.15 0.89-1.48 0.286
Other unspecified 151 76 (50) 1.13 0.77-1.66 0.529
Country of origin 0.257
Sweden?® 2,455 1,238 (50) 1
Other European country 210 97 (46) 0.84 0.64-1.12 0.239
Outside Europe 211 97 (46) 0.84 0.63-1.11 0.215
Employment status 0.000
Off work, more than 1 year® 526 190 (36) 1
Off work, less than 1 year 516 256 (50) 1.74 1.36-2.23 0.000
Working 1,834 986 (54) 2.06 1.68-2.51 0.000
Beliefs of restored health 0.000
1=Not at all convinced® 815 348 (43) 1
2 634 291 (46) 1.14 0.92-1.40 0.224
3 732 366 (50) 1.34 1.10-1.64 0.004
4 437 258 (59) 1.93 1.53-2.45 0.000
5=Totally convinced 258 169 (66) 2.55 1.90-3.41 0.000
Pain variables
Pain duration 0.539
3-12 months? 1,155 551 (48) 1
13-24 months 353 178 (50) 1.12 0.88-1.42 0.371
25-61 months 488 239 (49) 1.05 0.85-1.30 0.638
>61 months 278 145 (52) 1.20 0.92-1.55 0.183
Number of pain regions 0.002
0-2 regions? 105 58 (55) 1
3-6 regions 438 253 (58) 1.11 0.72-1.70 0.639
> 7 pain regions but not CWP 458 215 (47) 0.72 0.47-1.10 0.126
CwP 1,875 906 (48) 0.76 0.51-1.13 0.169
Pain intensity last 7 days (NRS, 0—10)b 2,876 0.94 0.90-0.98 0.003
Multidimensional measures®
MPI Pain interference (0-6) 2,876 0.85 0.79-0.91 0.000
MPI Life control (0-6) 2,876 1.20 1.13-1.29 0.000
MPI Overall activity (0-6) 2,876 1.14 1.04-1.25 0.005
MPI Social support (0-6) 2,858 1.02 0.96-1.09 0.447
HADS-A (0-21) 2,876 0.95 0.94-0.97 0.000
HADS-D (0-21) 2,876 0.94 0.92-0.95 0.000
SF-36 MCS (0-100) 2,876 1.04 1.03-1.04 0.000
SF-36 PCS (0-100) 2,876 0.95 0.94-0.96 0.000
EQ-5D index (-0.594-1) 2,852 1.43 1.13-1.81 0.003

Odds ratios (OR) are reported with corresponding 95% confidence intervals (95% CI) and significances for candidate predictors. Bold p-values indicate statistical
significance at p<0.05 *Reference, bContinuous data, n = total sample; CWP: chronic widespread pain; MPI: Multidimensional Pain Inventory; NRS: numeric rating
scale; HADS-A: Hospital Anxiety and Depression Scale (Anxiety); HADS-D: Hospital Anxiety and Depression Scale (Depression); SF-36: 36-Item Short Form
Survey; MCS: Mental Component Summary; PCS: Physical Component Summary; EQ-5D: EuroQol 5-dimension scale.

Physical functioning, Employment status proved to be a
significant prognostic factor for improvement: Working
at baseline and time off work <1 year were both signi-
ficantly associated with improvement, compared with
time off work > 1 year (OR 2.05, 95% CI 1.64-2.56 and
OR 1.65 95%, CI 1.26-2.15, respectively). Also, one’s
belief in restored health emerged as an increasingly
important predictor for improvements (totally convinced
ofrestored health: OR 2.43, 95% CI 1.77-3.33). Higher
emotional functioning (SF-36 MCS: OR 1.02, 95% CI

1.01-1.03) was also positively associated, as were 5
additional variables: younger age, lower initial levels
of pain intensity (NRS), and pain-related interference
(MPI Pain interference) in everyday life in conjunction
with a lower level of physical functioning (SF-36
PCS), and higher initial levels of anxiety (HADS-A).
No interactions emerged. In the final model, the overall
percentage of correctly classified cases was 64% and the
explained variance 15%, Nagelkerke R-square, 0.151
(Cox & Snell R-square 0.114). Diagnostic tests of the
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Table III. Univariate logistic regression analysis of improvement in Emotional functioning at 1-year follow-up after an interdisciplinary

multimodal pain rehabilitation programme

p-value
n Cases (%) OR 95% CI Category/Overall
Personal characteristics
Sex 0.041
Female?® 2,208 968 (44) 1
Male 668 263 (39) 0.83 0.70-0.99 0.041
Age category 0.094
18-35 years? 666 299 (45) 1
36-50 years 1,399 610 (44) 0.95 0.79-1.14 0.580
51-67 years 811 322 (40) 0.81 0.66-1.00 0.044
Education level 0.014
Elementary? 347 138 (40) 1
Secondary 1,615 663 (41) 1.06 0.83-1.34 0.659
University 763 363 (48) 1.37 1.06-1.78 0.016
Other unspecified 151 67 (44) 1.21 0.82-1.78 0.338
Country of origin 0.529
Sweden? 2,455 1,050 (43) 1
Other European country 210 96 (46) 1.13 0.85-1.50 0.408
Outside Europe 211 85 (40) 0.90 0.68-1.20 0.484
Employment status 0.003
Off work, more than 1 year? 526 194 (37) 1
Off work, less than 1 year 516 244 (47) 1.54 1.20-1.97 0.001
Working 1,834 793 (43) 1.30 1.07-1.59 0.009
Beliefs of restored health 0.224
1=Not at all convinced® 815 323 (40) 1
2 634 282 (45) 1.22 0.99-1.51 0.064
3 732 315 (43) 1.15 0.94-1.41 0.175
4 437 191 (44) 1.18 0.94-1.50 0.163
5 =Totally convinced 258 120 (47) 1.33 1.00-1.76 0.051
Pain variables
Pain duration, 0.373
3-12 months? 1,155 476 (41) 1
13-24 months 353 160 (45) 1.18 0.93-1.50 0.171
25-61 months 488 218 (45) 1.15 0.93-1.43 0.195
>61 months 278 114 (41) 0.99 0.76-1.29 0.950
Number of pain regions 0.564
0-2 regions? 105 48 (46) 1
3-6 regions 438 185 (42) 0.87 0.57-1.33 0.518
> 7 pain regions but not CWP 458 208 (45) 0.99 0.65-1.51 0.956
Cwp 1,875 790 (42) 0.87 0.58-1.28 0.470
Pain intensity last 7 days (NRS, 0-10)° 2,876 1.00 0.96-1.04 0.887
Multidimensional measures®
MPI Pain interference (0-6) 2,876 1.27 1.17-1.37 0.000
MPI Life control (0-6) 2,876 0.83 0.78-0.89 0.000
MPI Overall activity (0-6) 2,876 0.93 0.85-1.02 0.134
MPI Social support (0-6) 2,858 0.93 0.88-0.97 0.002
HADS-A (0-21) 2,876 1.09 1.07-1.11 0.000
HADS-D (0-21) 2,876 1.11 1.09-1.13 0.000
SF-36 MCS (0-100) 2,876 0.94 0.93-0.95 0.000
SF-36 PCS (0-100) 2,876 1.05 1.04-1.06 0.000
EQ-5D index (-0.594 -1) 2,852 0.70 0.55-0.89 0.004

Odds ratios (OR) with corresponding 95% confidence intervals (95% CI) and significances for candidate predictors are reported. Bold p-values indicate statistical

significance at p<0.05 ?Reference, bContinuous data, n = total sample.

CWP: chronic widespread pain; MPI: Multidimensional Pain Inventory; NRS: numeric rating scale; HADS-A: Hospital Anxiety and Depression Scale (Anxiety);
HADS-D: Hospital Anxiety and Depression Scale (Depression); SF 36: 36-Item Short Form Survey; MCS: Mental Component Summary; PCS: Physical Component

Summary; EQ-5D: EuroQol 5-dimension scale.

final model indicated acceptable discrimination (AUC
0.70, 95% CI 0.68-0.71).

For Emotional functioning, Employment status pro-
ved again to be prognostic of improvement: Working
at baseline and time off work <1 year were both signi-
ficantly associated with improvement, compared with
time off work >1 year (OR 1.59, 95% CI 1.27-1.98
and OR 1.62, 95% CI 1.24-2.13, respectively). A lo-
wer level of emotional health (SF-36 MCS) emerged
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as correlated (OR 0.92, 95% CI 0.92—0.93), as were 3
additional variables: a European origin, higher over-
all activity levels (MPI Overall activity), and higher
sense of life control (MPI Life control). In this final
model, the overall percentage of correctly classified
cases was 67% and the explained variance 21%,
Nagelkerke R-square, 0.210 (Cox & Snell R-square
0.157). Diagnostic tests of the final model indicated
fair discrimination (AUC 0.73, 95% CI1 0.71-0.75).
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Table IV. Multiple logistic regression analyses of improvement in Physical and Emotional functioning at 1-year follow-up after completion

of an interdisciplinary multimodal pain rehabilitation programme

Physical functioning

Emotional functioning

OR 95% CI p-value OR 95% CI p-value

Personal characteristics
Sex

Female® 1

Male 0.83 0.68-1.01 0.059
Age category

18-35 years?® 1

36-50 years 0.84 0.69-1.02 0.075

51-67 years 0.77 0.62-0.97 0.023
Education level

Elementary? 1

Secondary 0.98 0.75-1.27 0.852

University 1.29 0.96-1.72 0.090

Other unspecified 1.20 0.78-1.84 0.400
Country of origin

Sweden?® 1

Other European country 0.83 0.61-1.13 0.225

Outside Europe 0.58 0.42-0.80 0.001
Employment status

Off work, more than 1 year® 1 1

Off work, less than 1 year 1.65 1.26-2.15 0.000 1.62 1.24-2.13 0.000

Working 2.05 1.64-2.56 0.000 1.59 1.27-1.98 0.000
Beliefs of restored health

1=Not at all convinced? 1

2 1.09 0.87-1.37 0.445

3 1,2 1.03-1.60 0.024

4 1.85 1.43-2.40 0.000

5 =Totally convinced 2.43 1.77-3.33 0.000
Pain variables
Number of pain regions

0-2 regions? 1

3-6 regions 0.97 0.61-1.53 0.889

>7 pain regions but not CWP 0.67 0.43-1.06 0.087

cwp 0.69 0.45-1.06 0.088
Pain intensity last 7 days (NRS, 0-10)° 0.92 0.87-0.97 0.001 0.96 0.91-1.01 0.106
Multidimensional measures®

MPI Pain interference (0-6) 0.85 0.76-0.95 0.004

MPI Life control (0-6) 1.23 1.12-1.35 0.000

MPI Overall activity (0-6) 1.10 0.99-1.22 0.089 1.13 1.02-1.26 0.024

HADS-A (0-21) 1.03 1.01-1.05 0.019

SF-36 MCS (0-100) 1.02 1.01-1.03 0.003 0.92 0.92-0.93 0.000

SF-36 PCS (0-100) 0.92 0.91-0.94 0.000

Odds ratios (OR) with corresponding 95% confidence intervals (CI) and significances for candidate baseline predictors are reported. Numerical values are indicated
for those included in the final model. Bold p-values indicate statistical significance at p <0.05. Shaded sections indicate the 3 most important predictors. n=2,876.
aReference, PContinuous data. CWP: chronic widespread pain; MPI: Multidimensional Pain Inventory; NRS: numeric rating scale; HADS-A: Hospital Anxiety and
Depression Scale (Anxiety); SF 36: 36-Item Short Form Survey; MCS: Mental Component Summary; PCS: Physical Component Summary.

DISCUSSION

This study investigated prognostic factors for 12-month
follow-up outcomes in Physical functioning and Emo-
tional functioning. The major results were:

* Patients who were working, or who had only a shorter
time off work, had a better prognosis for both Phy-
sical functioning and Emotional functioning.

 Strong beliefs in recovery and “good” initial emo-
tional health were important for a better prognosis
for Physical functioning.

* Poor initial emotional health and a strong sense of
life control (i.e. less life impact) were important for
a better prognosis for Emotional functioning.

* Our findings show some baseline factors go in di-
verse directions, either favouring a better initial status

or a more affected status. This indicates a complex
prognostic picture for the complete understanding
of good clinical follow-up in terms of functioning
and HRQoL.

Employment status as a prognostic factor

These results showed that proximity to employment
was the most important predictor for a positive prog-
nosis for both Physical functioning and Emotional
functioning. These findings are consistent with stu-
dies reporting that working at the initiation of IMPR
favoured improvement in HRQoL (31), pain intensity
(16), disability (32), and return to work (33). Employ-
ment therefore seems to act favourably for several
intended IMPR outcomes. It has been claimed that
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being unemployed or receiving long-term benefits is
a source of high socioeconomic stress, which can be a
barrier to rehabilitation success (34, 35). The current
results also indicated that longer periods away from
work are associated with poorer outcomes. This un-
derlines the significance of the timeline before IMPR,
as the negative effect progressed over time suggests
that efforts should be taken to avoid delaying the start
of IMPR. Finally, working and contributing towards
society is correlated with higher levels of HRQoL and
lower levels of emotional distress, since the workplace
is an important arena for self-affirmation (36) and is
consequently in itself an objective to strive for.

Resilient psychological factors favour a good
prognosis in physical functioning

Optimistic thoughts about health being restored
played an important part in a person’s chances for
a positive outcome in Physical functioning; the
higher the expectations the better the prognosis. The
influence of such an expectancy on outcome has
been recognized in several therapeutic fields (37),
including CP rehabilitation (16, 38, 39). Goossens et
al. (39) showed that pre-treatment expectancy was a
significant predictor of 1-year outcomes relating to
activity, emotional distress, and quality of life, and a
study by Gerdle et al. (16) of SQRP data also found
similar results. Using a comparably large sample,
Cormier et al. (38) also showed that strong positive
expectations were linked to superior treatment gains
in multiple outcomes, with the exception of depres-
sive symptoms, which resembles the findings of the
present study where the favourable effect did not
appear for the outcome Emotional functioning.

We also found that for a positive outcome in Phy-
sical functioning, better initial emotional health was
important. This was also the case for pain intensity and
pain interference, both indicating that less is better. All
of the above-mentioned baseline characteristics seem
to reflect a clinical presentation of the less burdened
patient, the “better” the patient entering the IMPR, the
better the prognosis, where the optimal baseline pre-
requisites indicate access to emotional and cognitive
behavioural coping resources. A recent meta-analysis
on prognostic factors for physical functioning, which
aggregated analogous cognitive-behavioural factors
relating to optimism, sense of control, and self-efficacy,
found that these factors were strongly associated with
a better physical functioning at follow-up (18). Hence,
our results reinforce earlier findings that emotional
health and positive cognitive behavioural factors are
indeed important predictors for better physical functio-
ning at follow-up.

www.medicaljournals.se/jrm

Poor emotional status in favour of a good prognosis

for emotional functioning

Emotional functioning was mainly predicted by a low
baseline status, i.e. poor initial emotional health. This
finding is in line with current evidence (15); however,
2 regressors emerged as favourable in this clinical
picture; perceived life control and overall activity le-
vel, both of which indicated that “higher” levels were
related to a good prognosis.

On a general note and similar to previous studies, the
baseline levels of Physical functioning and Emotional
functioning predicted their corresponding dependent
outcomes, where a lower initial level predicted a
positive outcome. Similar results have often been in-
terpreted as an effect of regression to the mean, or to
the circumstance that the worse your problem is on a
certain measure the more likely it is that you may be-
nefit from treatment on that same variable. Our results
on this are in agreement with other recent prediction
studies that also emanated from SQRP data, where a
general pattern indicated that the largest improvements
in levels of functioning and life impact of pain were
associated with lower initial scores (15, 16).

A complex clinical presentation

The most advantageous patient profile for a positive
outcome in Physical functioning, i.e. “better in better
out”, appears to be quite different from that for impro-
vement in Emotional functioning, where the clinical
presentation is more in line with common perceptions
of worse baseline levels being more favourable.
Parallel to this, for a positive outcome in Emotional
functioning, some coping factors relating to a higher
general activity level and sense of control in daily
life were also of importance. Therefore, although the
clinical presentation and the prognostic value and di-
rection of some characteristics appear complex, at least
those referring to coping and life impact seem to go
in the same direction; the better the coping resources,
the better the odds of a positive outcome. This further
adds to the focus on targeting ways to enhance posi-
tive emotions and resilience as a means of improving
overall functioning in CP (40).

Strengths and limitations

The cohort used in this study was considered to be
a representative sample of the population of people
with CP seeking specialist care in Sweden. The demo-
graphic characteristics were similar to other cohorts
of patients with CP participating in comprehensive
IMPR programmes across Europe, and the Western
world in general (6, 13, 14, 18). The external validity,
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therefore, extends to patients with CP referred to and
participating in specialized IMPR programmes, targe-
ting the biopsychosocial consequences of the disease.

A strength of this study was the large sample size with
national coverage. A relatively high proportion (47%)
of patients was lost to follow-up, which is similar to
earlier studies with long-term follow-ups (18). A crude
missingness analysis showed that the non-responders
were similar to the responders on all pain characteris-
tic variables and self-rated health measures; however,
a larger proportion of the non-responders were born
outside Europe and had a somewhat lower degree of
vocational connection, which may partly indicate that
information on study participation and questionnaires
were not successfully adapted for foreign participants.
We used a wide array of well-tested, standardized
assessment tools, both generic and disease-specific,
covering biopsychosocial domains targeted by modern
IMPR programmes (12). In our operationalization of the
dependent variables Physical functioning and Emotional
functioning, we aspired to use maximum information
from plural variables using PCA, i.e. we aimed to reduce
the dimensionality of our SQRP data, which consisted
of a number of interrelated measures. Also, for the
dichotomization of outcomes and the definitions used
for improvement we used previously reported MCID
definitions (28); however, to our knowledge these are
not yet comprehensively validated in patients with CP,
which suggests that some attention is required to what
a good outcome represents using MCID.

Although many independent measures were in-
cluded, reflecting sociodemographic, pain-related,
cognitive-behavioural, and psychological domains, the
degree of explained variance in final regression models
did not exceed 21%, indicating that for the complete
prediction of outcome much still remains unrevealed.
It is suggested that treatment-related regressors, such
as treatment duration and treatment content, should be
further studied for their effect and prediction power.

Implications and future directions

The favourable effect of retaining a connection to em-
ployment was the most evident finding in this study. It
appears that, even for patients with a relatively severe
clinical baseline status, the work connection is indicative
of a better prognosis. This highlights the importance of
the timeline and of avoiding delay in starting IMPR,
and acknowledges work participation as an important
facilitator to provide basis for rehabilitation success.
Future studies should also focus on including other as-
pects of what work connection actually represents; for
instance, whether it is the stress relief that enables better
dedication to the rehabilitation process or whether this
relates more to social participation factors.

The second evident finding in this study was the
prognostic value of treatment expectations, where
those who believed in restored health had more than
doubled odds of reaching a positive outcome in Phy-
sical functioning compared with those with low beliefs
in restoration, indicating a strong impact of optimistic
thoughts on improvement. This implies that, in clinical
practice, there could be increased benefits from ex-
pectation optimization, e.g. by informing the patient
about the expected benefits of a treatment, explaining
the suggested mechanisms underlying these beneficial
treatment effects, and emphasizing the increase of
personal control over the pain condition (37). As indi-
cated, we believe that future studies should also study
treatment-related factors in detail, and how these will
interact with personal characteristics; perhaps such an
approach will result in increased explained variance in
the regressions and provide more relevant information
to the clinics. In addition, more specific assessments of
physical functioning (both patient-reported and objec-
tive measures) should be included in national quality
registries, as a complement to the existing PROMs.

Conclusion

The results of this study indicate that employment, or
only a short period off work (<1 year), is important
for a better Physical functioning and Emotional fun-
ctioning one year after the completion of an IMPR
programme. This indicates an important timeline,
suggesting that providing IMPR in the early phases
of CP is beneficial. Results also showed how optimis-
tic thoughts and other cognitive-behavioural coping
resources were of prognostic value for improvement,
especially in Physical functioning. This indicates
potential benefits of targeting those variables further
for modification in treatment. Importantly, the clinical
presentation of importance for improvement differed
between the 2 outcomes, where some indicate “bet-
ter in better out” and others indicate worse baseline
levels being more favourable, presenting a complex
prognostic picture for the complete understanding of
good clinical follow-up.
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