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ORIGINAL ARTICLE

Multivariate correlations between pain, life interference, health-related
quality of life and full-time sick leave 1 year after multimodal rehabilitation,
focus on gender and age

Linda Spinorda,b , Ann-Charlotte Kassbergc,b , Britt-Marie Stålnackea and Gunilla Stenberga

aDepartment of Community Medicine and Rehabilitation, Umeå University, Umeå, Sweden; bDepartment of Development and
Research, Region Norrbotten, Luleå, Sweden; cDepartment of Health Science, Luleå University of Technology, Luleå, Sweden

ABSTRACT
Background: Chronic pain is a major and complex health condition associated with reduced
work performance. A multimodal rehabilitation programme (MMRP) is a common intervention
for chronic pain conditions, the goal being for the person to maintain or return to work.
Aim: To investigate the multivariate relationships between health-related quality of life, life
interference, pain, physiological factors before MMRP and full-time sick leave 1 year after MMRP.
Material and Methods: Data were collected from the Swedish Quality Registry for Pain
Rehabilitation. The study included 284 participants. Separate analyses were performed for
women, men and three age groups.
Results: There were correlations between sick leave, physical functioning, pain duration, health-
related quality of life, and self-assessed importance of work before MMRP and sick leave 1 year
after MMRP. The patterns of factors associated with full-time sick leave varied for women, men
and age groups.
Conclusions: These findings indicate that full-time sick leave for patients with chronic pain is
affected by a number of interacting factors. Occupational therapy interventions aiming to
develop activity skills in relation to work roles and enable patients to develop skills required to
manage the physical, psychological and social demands to return to work or maintain work
could be valuable to increase the possibility of attaining a sustainable work situation.
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Introduction

Chronic pain is a major complex health condition
with multifaceted origins, closely associated with
reduced performance of work, less involvement in
daily activities and decreased physical functions [1,2].
Chronic pain affects people of all ages and is a
comorbid condition with psychosocial symptoms such
as depression and anxiety [3]. In addition, chronic
pain is a major health problem because of its health-
care costs and human consequences [4]. In a
European survey, 19% of the population reported
chronic pain and approximately 60% of those were
less able or unable to work outside of the home and
around one-fifth had lost their employment because
of pain [4]. In Sweden, chronic pain was reported by
18% of the population [5]. Equally important, chronic
pain is a common cause of sick leave [6]. In the

European survey, around 70% of persons with chronic
pain were on sick leave [4].

In Sweden, a mean yearly sick leave of 46 days has
been reported for people with musculoskeletal dis-
eases including chronic pain [6]. The Swedish social
insurance system makes it possible to be on part-time
or full-time sick leave (25–75%) depending on the
person’s work capacity [7]. In addition, absence due
to sick leave results in high costs for society and indi-
vidual suffering [4]. Previous research has described
negative consequences of chronic pain such as
decreased activity performance [8] and engagement in
meaningful occupations [9]. Moreover, being engaged
in meaningful activities, such as work, promotes over-
all well-being, including identity and self-worth, the
satisfaction of contribution and the feeling of belong-
ing [10]. Having a job and being able to work is gen-
erally considered to be good for health and the
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overall well-being. In addition, work is central to indi-
vidual identity, social roles and social status, and for
physical and mental health [11–13]. In contrast,
absence from work leads to altered roles and negative
changes in daily routines, habits and in participation
in social activities [14].

Since chronic pain conditions are associated with
increased psychological distress, poor health and sick
leave and high socioeconomic cost, a biopsychosocial
approach has been adopted as the basis of clinical
pain rehabilitation [15]. Several studies have shown
that a comprehensive multimodal rehabilitation pro-
gramme (MMRP) that includes interdisciplinary pain
management according to a biopsychosocial frame-
work and considers different aspects of a patient’s life
is more effective than unimodal or less complex inter-
ventions for patients with chronic pain [16,17]. There
is supporting evidence for MMRP in the management
of chronic pain in terms of decreased pain and
reduced disability [15]. MMRP is a team-based inter-
vention that includes a number of different profes-
sions such as occupational therapist, physician,
physiotherapist, psychologist and social
worker [15,16].

One of the main goals of an MMRP is to reduce
sick leave and improve the ability to return to or con-
tinue work [16–20]. Today there is support for the
efficacy of MMRPs for reducing days on sick leave.
However, reduced sick leave and return to work is a
multidimensional process which has been found to be
related to a number of aspects and involves inter-
action between personal and social factors [21].

Research has shown that a higher proportion of
women than men are offered the opportunity to par-
ticipate in an MMRP [22] and women are also over-
represented in MMRPs [23]. A possible explanation
could be the somewhat higher prevalence of chronic
pain among women [24]. In addition, men are more
likely to receive unimodal methods instead of MMRP
[22]. Despite these differences related to gender, the
Swedish Agency for Health Technology Assessment
and Assessment of Social Service concluded in a
report in 2019 [25] that there is still a lack of studies
that investigate women and men separately, and that
it is clinically important to investigate whether out-
comes after MMRP are related to gender. More
knowledge about MMRP and gender could provide
important insights of relevance for the design of
rehabilitation programmes and thereby increase the
possibility of return to work.

In a previous study of persons with chronic pain,
our findings showed that the outcome of MMRP

(1-year follow-up) varied among age groups in terms
of physical functioning, psychological factors and
health-related quality of life [26]. However, to our
knowledge, very few studies have investigated sick
leave patterns or return to work after MMRP in dif-
ferent age groups.

As described above, chronic pain is a multifaceted
condition involving a number of factors. Therefore, in
order to understand the complexity of chronic pain in
relation to sick leave 1 year after MMRP, a multivari-
ate analysis could be a valuable method to improve
the understanding of correlating factors. Hence, the
aim of this study was to investigate the multivariate
relationships between health-related quality of life
pain, life interference, psychological factors before
MMRP and sick leave after 1 year, with a focus on
gender and age.

Materials and methods

Design/settings

A longitudinal retrospective study design was used to
investigate factors before MMRP that were related to
full-time sick leave 1 year after MMRP. In this study,
we used data collected from the Swedish Quality
Registry for Pain Rehabilitation (SQRP) on patients
referred to the Pain Rehabilitation Clinic, Umeå
University Hospital, Sweden and the Department of
Rehabilitation Medicine, Sunderby County Hospital,
Sweden. The majority of patients had been referred to
specialist care via a primary healthcare facility. The
inclusion criteria for participation in MMRP accord-
ing to the SQRP were: (i) disabling non-malignant
musculoskeletal pain for >3months, and (ii) age
between 18 and 65 years. Exclusion criteria were: (i)
ongoing major somatic or psychiatric disease such as
heart disease, cancer, schizophrenia or deep depres-
sion, and (ii) substance abuse i.e. of alcohol, narcotics
or medication.

The study was approved by the Regional Ethical
Review Board in Umea, Medical Faculty of Umea
University (Dnr 2015/240-31).

Participants/procedure

The participants completed the SQRP questionnaires
three times: at the start of the rehabilitation pro-
gramme, after participation in MMRP and 1 year
after completed MMRP. The first and third question-
naires were distributed by post while the second was
filled in at the clinic. One reminder was sent for the
third questionnaire to participants who had not
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answered. The clinics included in the SQRP were
obligated to follow written guidelines for the collec-
tion of data. Patients who had participated in MMRP
and completed the SQRP questionnaire during the
period 2011–2016 were included. A flow chart for the
participants included in this study is provided in
Figure 1.

Before participation in MMRP, the patients were
assessed by a multi-professional team. The assessment
team consisted of an occupational therapist, physician,
physiotherapist, psychologist and a social worker.
Each professional interviewed and examined the
patient individually. After the individual assessment,
the results were discussed at a team conference. If the
patient met the above-mentioned inclusion criteria for
the programme, they were invited to participate in
the MMRP. The patients who did not fulfil the inclu-
sion criteria or who needed further investigation were
returned to primary care with suggestions for inter-
ventions. During the MMRP, patients were encour-
aged to take an active role in goal setting and their
rehabilitation plan. The majority of the interventions
were well-coordinated, conducted in group sessions
and based on cognitive-behavioural principles,
described in detail in a previous study [26]. The scope
of the programme was approximately 6 h/day,
4–5 days a week, for 4–5weeks. The interventions
included in the MMRP were in line with the recom-
mendations regarding MMRP in specialist care in
Sweden e.g. physical exercise, body awareness train-
ing, activity training, ergonomic practice, occupational
strategies and information about bodily and psycho-
social reactions to chronic pain [27]. No specific
workplace intervention was routinely included apart
from discussions and planning of workplace adapta-
tions with the team members. As mentioned above, a

main goal of MMRP is to reduce sick leave and
improve the ability to return to work or maintain
work. The general goals for the programme were
broad and multifactorial and were focussed on coping
strategies to help the patients increase their participa-
tion in society, return to work or study and lead an
active and meaningful everyday life. These goals were
combined with the patients’ individual goals [28].

Most of the participants were themselves respon-
sible for initiating changes at their workplaces and
contacting their employers. In Sweden, employers
have a work rehabilitation responsibility that includes
adapting the workplace to the employee’s limitations
and many employers collaborate with occupational
healthcare regarding their rehabilitation responsibil-
ities [7]. For unemployed patients or patients who
may not return to their previous work, the Swedish
Public Employment Service assesses the patient’s
work ability and helps the patient find a new
job [29].

Instruments

SQRP questionnaires were used to gather data on
background information, pain characteristics, work
importance, belief about recovery, and degree of sick
leave. The instruments used were: EuroQol 5D-
3L(EQ5D) [30], Hospital Anxiety and Depression
Scale (HADS) [31], Multidimensional Pain Inventory
(MPI) [32], Numeric Pain Rating Scale (NPRS) [4]
and Short Form Health Survey (SF-36) [33]. For
detailed information on the questionnaires and instru-
ments used in this study, see Table 1.

Data analysis

An exploratory analysis was applied to detect associa-
tions between data before MMRP and full-time sick
leave 1 year after MMRP. Software IBM SPSS 26.0
and SIMCA 16. (Umetrics Inc., Umeå, Sweden) were
used for all statistics. On the whole, non-parametric
statistics were used but for age, number of pain sites
and days with pain parametric statistics were used. To
compare women and men, and the participants’ char-
acteristics, X2, Mann–Whitney and Student t-test
were performed. Comparisons between age groups
were made by using X2, Kruskal Wallis and one-way
ANOVA (with a post hoc test if there were significant
differences). A 95% significance level was used for all
tests. Missing data were not replaced for the descrip-
tive statistics.

Participants before 
MMRP n, 439 

Participants after 
MMRP n, 424 (97%) 

Participants at 1-year 
follow-up n, 292 (67%) 

Drop outs n, 15 (3%) 

Drop outs n, 147 (33%) 

Participants included in 
the analysis n, 284 

(65%)

Drop outs n, 8 (2%) 

Figure 1. Drop outs.
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Multivariate data analysis

To gather and evaluate multi-dimensional data, we
used multivariate statistics. Multivariate statistics can
be described as a group of tools for reducing the
dimensionality of large datasets to render the visual-
isation and interpretation more manageable. With
multivariate analysis, simultaneous patterns and rela-
tions between several variables can be found, and the
way variables co-vary with each other are dis-
played [34,35].

To identify which variables were of significance
for full-time sick leave 1 year after MMRP, an
Orthogonal Partial Least Square analysis (OPLS) was
performed in SIMCA (Umetrics Inc., Umeå, Sweden).
This technique does not require normal distributions
of the included variables and can handle several varia-
bles. To explain the variance in the data, OPLS
reduced the variables and found relations among

them and transformed the variables into new uncorre-
lated components, known as principal components
(PC), for both X variables (all variables before
MMRP, see Table 1) and Y variables (full-time sick
leave 1 year after MMRP). The PC represented the
maximum variance direction in the data. Each obser-
vation got a score value for X variables and for the Y
variable (the distance from origin to the projected
point). A cross-validation technique was used to iden-
tify non-trivial components. Included variables were
assigned a loading for each of the extracted compo-
nents. The loadings corresponded to which variables
were dominant and how the variables were correlated
to each other. The loadings of each variable were
scaled as a correlation coefficient, thus standardising
the range from �1 to þ1. Variables close to 1 or �1
were the most important while a value close to zero
had no influence on the model. Loadings with the

Table 1. Variables and instruments in this study.
Sick leave In Sweden, a person can be on 100% sick leave or partial sick leave (25%, 50%, 75 %) based on the actual

level of employment and work ability. The variable before MMRP was scaled as no sick leave ¼ 0 and full-
time sick leave ¼ 4. The Y-variable, degree of sick leave one year after MMRP, was dichotomised into either
no full-time sick leave¼ 0 or full-time sick leave¼ 1

Employed The variable is scaled as unemployed ¼ 0 and full-time employed ¼ 1. In Sweden, it is possible to be on part-
time or full-time sick leave when you are unemployed

Work importance The participants were asked: “What significance does work have for you in addition to being importance as a
source of income?” Answers were ranked in a scale from 1 to 5 (1 ¼ “Very important” and 5 ¼ “Not at
all important”)

Belief in recovery Belief in recovery, was assessed with the question: How convinced are you about recovery? On a scale from 1-5
(1¼ “Entirely convinced about recovery”; 5¼ “Not all convinced about recovery”)

Pain duration Pain duration in days
Number of pain sites The number of pain sites was reported using 36 predefined anatomical areas: 18 on the left side of the body

and 18 on the right side of the body. The sum of the reported anatomical areas was used in this study
The Numeric Pain Rating Scale (NPRS) Pain intensity for the last 7 days, 11-point scale 0-10. A high value indicates a higher level of pain [4]
EuroQol 5 D (EQ5D) Identifies patients’ perceived state of health in two parts. The first part defines five dimensions: mobility, self-

care, usual activities, pain/discomfort and anxiety/depression. Dimensions are converted to an index (EQ5D
index) ranging from �0.594 to 1 (1¼ indicates full health, 0 indicates dead, below 0 indicates worse than
dead)

EQ-5D VAS is a 100-point scale, with defined end points. High values indicate good health while low values
indicate poor health [30]

Hospital Anxiety and Depression
Scale (HADS)

Used to detect symptoms of depression and anxiety. Fourteen items divided into two subscales. The range for
each subscale is 0–21. Score � 11 indicates a definite case in each scale [31]

Multidimensional Pain Inventory (MPI) Measures psychosocial, cognitive and behavioural effects of chronic pain. Sixty-one items divided into three
groups: one psychosocial and two behavioural parts. Seven-pointed numeric scale, range 0–6. A higher
score indicates higher pain intensity and a higher impact on interference in daily life or higher affective
distress. The scale Life control scale is the opposite: a higher score indicates better control in life. Five
variables were used in this study: (1) Pain severity: assesses perceived severity of pain; (2) Life interference:
assesses the individual’s perceptions regarding how pain interferes with their lives including interference
with family, work and social recreational activities and satisfaction; (3) Life control: assesses the perceived
life control, incorporating the perceived ability to solve problems and feelings of mastery and competence;
(4) Affective distress: ratings of depressed mood, irritability and tension; (5) Social support: appraisal of
support received from spouses, family and significant others, such as being concerned supportive and
attentive [32]

The Short Form health survey (SF-36) Self-rated health status that is intended to represent a person’s conditions and limitations in daily life on eight
scales. (1) Physical functioning; assesses the perceived performance of physical activities including bathing or
dressing. (2) Role-physical: appraises the performance of work or other daily activities as a result of physical
health; (3) Bodily pain: assesses limitations due to pain; (4) General health: determines the perceived health
and belief that the state of health will probably get worse; (5) Vitality: assesses the feeling of being tired
and worn out; (6) Social functioning: appraises the interference with normal social activities because of
physical and emotional problems; (7) Role-emotional: assesses perceived performance with work or other
daily activities as a result of emotional problems; and (8) Mental health: assesses feelings of nervousness
and depression. A higher score indicates better health status (0–100) [33]

The instruments have been used in their entirety, unless stated otherwise in the table.
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same sign were positively correlated while those with
opposite signs were negatively correlated. OPLS
endeavoured to find relationships among the data
before MMRP (input data) and full-time sick leave 1
year after MMRP (output data). This analysis pro-
vided a prediction model that explained which varia-
bles were of most significance for being on full-time
sick leave 1 year after MMRP. Separate analyses were
then performed for women, men and the three
age groups.

In the model, R2 expresses the goodness of fit –
the fraction of sum of squares of all the variables
explained by PCs, while Q2 describes the goodness of
prediction – the fraction of the total variation of the
variables that can be predicted by a PC using cross
validation methods [35]. For each OPLS model, we
reported R2Ycum and Q2).

Permutation tests were used to check the validity
of the models (Figure 2). For each regression, we
reported R2 and Q2

. A permutation test compared the
goodness of fit (R2 and Q2) of the original model
with the goodness of fit of several models based on
data where the order of the Y observations had been
randomly permuted (100 times), while X matrix had
been intact.

All variables included in the OPLS were rescaled so
higher values indicated more serious problems. The
following variables were rescaled: all eight scales in
SF-36, both scales in EQ-5D and Life control scale in
MPI. Variance scaling and mean-centering were used
to give the variables equal importance in the analysis
[35]. A principal component analysis (PCA) was car-
ried out to detect whether there were any moderate
or strong outliers among all the observations. For that
analysis, Hotelling’s T2 and distance to model in X-
space were used. No extreme outliers were identified.
In addition, non-linear Iterative Partial Least Squares
algorithms were used to handle missing data. This
corresponds to a missing completely at random
assumption. Furthermore, a jack-knife procedure was
used for estimate standard errors for the loadings.
Only variables with a 95% jack-knife confidence inter-
val are shown in the figures.

Results

Participants’ characteristics

In total, 439 chronic pain patients, 83 men and 356
women, filled in the questionnaires before MMRP.
The present study is based on the patients who
answered the SQRP questions (n¼ 284) (65%) (Figure
1) about sick leave both at baseline and at 1-year

follow-up after MMRP. For details of the participants’
characteristics, see Table 2 and for sick leave, see
Table 3. The participants who did not answer the
questions about sick leave at 1-year follow-up
(n¼ 155) were younger (p� 0.001), had lower scores
on anxiety (p¼ 0.023), higher affective distress
(p¼ 0.021), less role-emotional function (p¼ 0.011)
and worse mental health (p¼ 0.003) than the partici-
pants who answered the questions.

The women and men included in this study gave
similar responses regarding background variables, but
a few significant differences were found. A higher
percentage of women had university education, a
higher number of pain sites and better health-related
quality of life (EQ-5D index) compared with men. In
addition, men reported longer pain duration and
higher life interference compared with women
(Table 2).

A comparison of baseline data between the three
age groups showed significant differences in terms of
employment, work importance, physical functioning,
number of pain sites, pain duration, anxiety, affective
distress and mental health (Table 2). In addition,
there were also differences between the age groups
regarding the proportions of patients that were not
on sick leave (Table 3).

The participants in the 18–30 years age group
reported significantly lower duration of pain than the
other age groups, 31–45 years (p¼ 0.010) and
46–65 years (p � 0.001). In addition, the youngest age
group (18–30 years) reported significantly better phys-
ical functioning than the 46–65 years age group
(p¼ 0.002). Furthermore, the 46–65 years age group
showed significantly better mental health than the
31–45 years age group (p � 0.001).

Explaining variables related to sick leave

The OPLS analysis showed that the most important
variables (loadings � 0.15) at baseline associated with
full-time sick leave 1 year after MMRP were high
degree of sick leave, low physical functioning, longer
pain duration, low health-related quality of life (EQ-
5D VAS and EQ-5D index) and low work importance
(Figure 3). The model explained 26% of the variance
(R2Ycum) and the prediction value was 20% (Q2).
Gender and psychological variables (anxiety, depres-
sion, role-emotional functioning, mental health) were
not associated with full-time sick leave 1 year
after MMRP.

SCANDINAVIAN JOURNAL OF OCCUPATIONAL THERAPY 649



Figure 2. The plot showed a validate plot (after 100 permutations) of the Orthogonal Partial Least Square regression model
(OPLS) for the selected Y (full-time sick leave) for: (a) all participants; (b) women; (c) men; (d) age group 31–45 years and (e) age
group 46–65 years. The horizontal axis showed the correlation between the permuted Y vectors and the original vector of the
full-time sick leave. The original Y had the correlation 1.0 with itself and defined the high point of the horizontal axis. For validity,
the values of R2 and Q2 for the original model on the right are higher than the permuted model to the left or the Q2 regression
line intersects the vertical axis at or below zero.
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Women and men

The separate OPLS regressions model for women
(R2Ycum ¼ 26%, Q2 ¼ 13%) (Figure 4) and men
(R2Ycum ¼ 28%, Q2 ¼ 2%) (Figure 5) showed that
degree of sick leave was of significance for both
women and men for full-time sick leave 1 year after
MMRP. The OPLS analysis for women showed that
low physical functioning, low health-related quality of
life (EQ-5D VAS) and low work importance and low
affective distress were associated with full-time sick
leave 1 year after MMRP (Figure 4). The OPLS model
for men showed that being unemployed and having a
higher number of pain sites seemed to be associated
with full-time sick leave 1 year after MMRP
(Figure 5).

Age groups

Three separate OPLS analyses were done for the age
groups. Of these analyses, the 31–45 years age group
(R2Ycum ¼ 18, Q2¼ 10%) (Figure 6) and the
46–65 years age group (R2Ycum ¼37, Q2¼ 22%)
(Figure 7) resulted in significant models. The analyses
showed that different variables at baseline were
important for sick leave in two of the age groups
(31–45 years and 46–65 years) where the variables EQ-
5D index and sick leave before MMRP turned out to
be influential in both models.

According to the OPLS regression model for the
31–45 years age group, it seems that the pain variables
(bodily pain, pain severity and pain intensity during
last week), sick leave, health-related quality of life

Table 3. Sick leave before and one year after MMRP .

Sick leave before MMRP
Total Women Men 18–30 years 31–45 years 46–65 years

n¼ 284 n¼ 237 n¼ 47 p Value n¼ 36 n¼ 103 n¼ 145 p Value

No sick leave 100 (35) 78 (33) 22 (47) 0.068 20 (56) 35 (34) 45 (31) 0.021
25%, n (%) 17 (6) 17 (7) 0 (0) 0.042 1 (3) 7 (7) 9 (6) 0.673
50%, n (%) 43 (15) 39 (17) 4 (9) 0.165 2 (6) 17 (17) 24 (17) 0.229
75%, n (%) 21 (7) 17 (7) 4 (9) 0.749 4 (11) 8 (8) 9 (6) 0.593
Full-time sick leave 103 (36) 86 (36) 17 (36) 0.988 9 (25) 36 (35) 58 (40) 0.231
Sick leave 1 year after MMRP
Full-time sick leave 116 (41) 94 (40) 22 (47) 0.363 13 (36) 40 (39) 63 (43) 0.635

Significant values are shown in bold (p¼ 0.05).

Figure 3. Combined OPLS loading column plot for the predictive component in the model for full-time sick leave 1 year after
MMRP with 95% jack-knife confident interval bars. Relationship between the X variables (loadings before MMRP, light grey) and
the loading for the Y variable (full-time sick leave 1 year after MMRP, dark grey). Only significant variables are shown in the
model. In the figure, column height indicates the importance of each variable. Values closer to zero being less important irrespect-
ive of sign (±). Same sign for Y variable and X variable means they are positively correlated. High loadings of the Y variable indi-
cate high correlation with the predictive component and X. Model variance R2Y ¼26% and prediction value Q¼ 20%.
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(EQ-5D index and EQ-5D VAS), social functioning,
physical functioning, life interference, vitality and
depression (before MMRP) are all important variables
of significance for predicting which people will be on
full-time sick leave 1 year after MMRP (Figure 6).
Furthermore, the OPLS model for the 46–65 years age
group showed that together with EQ-5D index and
sick leave, other important variables that were associ-
ated with full-time sick leave 1 year after MMRP were
unemployment, low work importance and no univer-
sity education (Figure 7).

Discussion

In this study, we investigated multivariate associations
between pain, psychological factors, life interference,
health-related quality of life before MMRP and sick
leave 1 year after MMRP, with a focus on gender and
age. The main results were:

� The interplay of high level of sick leave, low phys-
ical functioning, long duration of pain, high life
interference and low health-related quality of life

Figure 4. Combined OPLS loading column plot for the predictive component in the model for full-time sick leave 1 year after
MMRP with 95% jack knife confident interval bars for women. Relationship between the X variables (loadings before MMRP, light
grey) and the loading for the Y variable (full-time sick leave 1 year after MMRP, dark grey). Only significant variables are shown in
the model. In the figure, column height indicates the importance of each variable. Values closer to zero being less important irre-
spective of sign (±). Same sign for Y variable and X variable means they are positively correlated. High loadings of the Y variable
indicate high correlation with the predictive component and X. Model variance R2Y ¼ 26.3% and prediction value Q¼ 13.5%.

Figure 5. Combined OPLS loading column plot for the predictive component in the model for full-time sick leave 1 year after
MMRP with 95% jack knife confident interval bars for men. Relationship between the X variables (loadings before MMRP, light
grey) and the loading for the Y variable (full-time sick leave 1 year after MMRP, dark grey). Only significant variables are shown in
the model. In the figure, column height indicates the importance of each variable. Values closer to zero being less important irre-
spective of sign (±). Same sign for Y variable and X variable means they are positively correlated. High loadings of the Y variable
indicate high correlation with the predictive component and X. Model variance R2Y ¼ 28% and prediction value Q¼ 2%.
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before MMRP increased the risk of being on full-
time sick leave after 1 year.

� The relationship between factors that affected sick
leave after 1 year showed different patterns in

women and men. Low physical functioning, low
self-assessed work importance, long duration of
pain and low health-related quality of life were of
most significance among women, while for men, a

Figure 6. Combined OPLS loading column plot for the predictive component in the model for full-time sick leave 1 year after
MMRP with 95% jack-knife confident interval bars for age group 31–45 years. Relationship between the X variables (loadings
before MMRP, (light grey) and the loading for the Y variable (full-time sick leave 1 year after MMRP, dark grey). Only significant
variables are shown in the model. In the figure, column height indicates the importance of each variable. Values closer to zero
being less important irrespective of sign (±). Same sign for Y variable and X variable means they are positively correlated. High
loadings of the Y variable indicate high correlation with the predictive component and X. Model variance R2Y ¼ 18.3% and pre-
diction value Q¼ 10%.

Figure 7. Combined OPLS loading column plot for the predictive component in the model for full-time sick leave 1 year after MMRP
with 95% jack-knife confident interval bars for the age group 46–65 years. Relationship between the X variables [loadings before
MMRP, (light grey) and the loading for the Y variable (full-time sick leave 1 year after MMRP, dark grey)]. Only significant variables are
shown in the model. In the figure, column height indicates the importance of each variable. Values closer to zero being less important
irrespective of sign (±). Same sign for Y variable and X variable means they are positively correlated. High loadings of the Y variable
indicate high correlation with the predictive component and X. Model variance R2Y ¼ 37% and prediction value Q¼ 22%.
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high number of pain sites and not being employed
were seen to be the most crucial factors.

� Health-related quality of life, pain, social function-
ing, life interference, vitality and physiological fac-
tors seemed to be of significance for being on full-
time sick leave for the 31–45 years age group.

� Work-related variables and health-related quality
of life were found to be of importance for being
on full-time sick leave for patients in the 46–65
years age group.

In this study, we found that patients on full-time
sick leave 1 year after MMRP had a complex situation
in terms of long duration of pain, high life interfer-
ence, low psychological and social impact before
MMRP. That indicated a connection between the
complexity of pain consequences and full-time sick
leave. The associations between pain, life interference
as well as health-related quality of life in chronic pain
confirm results from other studies [2,36]. Research
has shown that high life interference includes dis-
rupted family life, reduced work ability and limited
social recreational activities [32]. More specifically,
our results indicate that life interference can have a
negative effect on the ability to return to work or stay
at work for people with chronic pain. Findings from
previous research [37,38] have shown that reduced
life interference after MMRP was associated with a
lower risk of full-time sick leave 1 year after MMRP.
In addition, high health-related quality of life [39]
and short duration of sick leave before MMRP have
been found to be important factors for return to work
1 year after MMRP [40].

Our results show that patients in a better state of
health before MMRP were at a lower risk of being on
full-time sick leave 1 year after MMRP. This is in line
with previous studies that have shown that low pain
intensity, high health-related quality of life and self-
assessed low work importance and high level of edu-
cation before MMRP are associated with decreased
pain, improved psychological symptoms, increased
activity and participation as well as positive effects on
health-related quality of life 1 year after MMRP [41].

Our findings that sick leave before MMRP was
associated with full-time sick leave 1 year after
MMRP are not surprising. This is consistent with
results from previous studies showing that earlier sick
leave [42] and duration of sick leave increased the
risk of prolonged sick leave [40].

Several of the participants in our study had had
pain for a long time before MMRP, and prolonged
pain was found to be an important factor for being

on full-time sick leave 1 year after MMRP. These
results indicate the urgency to offer early interven-
tions to persons with chronic pain in need of multi-
modal rehabilitation. These findings should be viewed
in light of previous research which has presented
links between long pain duration and less positive
treatment outcomes regarding health-related quality
of life [43] as well as return to work, after multimodal
pain rehabilitation [44].

The separate analyses for women and men showed
different patterns for which factors before MMRP
were associated with sick leave 1 year after MMRP.
However, the degree of sick leave was an important
factor for both women and men. More specifically,
the results showed that low physical functioning, low
health-related quality of life, high life interference and
long duration of pain before MMRP seemed to affect
women more than men in relation to sick leave 1
year after MMRP. This is in line with previous
research that has shown that health-related quality of
life [43] and physical disabilities [45] can have an
impact on the possibility of a successful return
to work.

The model for men was significant but had a low
predictive value. Still, the results indicate that the
interplay of unemployment and a high number of
pain sites before MMRP was associated with being on
full-time sick leave 1 year after MMRP for men.
Previous research has found that widespread pain
causes the same worsening of health status for both
men and women [46] and is associated with long-
term sick leave [47]. Furthermore, results from a lon-
gitudinal follow-up study [46] revealed that men
recovered from widespread pain to a greater extent
than women. More women than men participate in
MMRP [22,36] and most of the studies on MMRP are
based on a majority of women. The low number of
men in research studies may have led to less know-
ledge about the outcomes of pain rehabilitation for
men with chronic pain.

The results revealed that high age increased the
risk of being on full-time sick leave 1 year after
MMRP. This is in accordance with reviews [21,42,44]
that have shown that younger people with chronic
pain were more likely to return to work compared
with older people. In contrast, another review [48]
showed evidence that age is a prognostic factor for
return to work. Truxillo et al found that factors, e.g.
physical, cognitive, personality and motivational
changes could have an impact on ageing at work [49].
This may affect people’s ability to stay at work or
return to work. Knowledge about ageing at work

SCANDINAVIAN JOURNAL OF OCCUPATIONAL THERAPY 655



needs to be considered when designing interventions
to support workers in different points across the life
span [49].

The separate analyses for the age groups showed
different patterns for the factors before MMRP that
affected sick leave 1 year after MMRP. The models
for each age group in our study revealed that associ-
ated factors with full-time sick leave differ between
the 31–45 years and the 46–65 years age groups.
Furthermore, no significant model was found for the
18–30 years age group. The reason for this could be
that there were few patients on full-time sick leave 1
year after MMRP in that age group.

We found that patients in the 31–45 years age
group had a high risk of being on full-time sick leave
1 year after MMRP if they had low health-related
quality of life, high pain, low social and physical func-
tioning, low vitality, psychological factors and had
sick leave before MMRP (Figure 6). A reason for this
could be that their life situations often lead to double
burdens such as a stronger foothold on the labour
market [50] while at the same time establishing a
family life with children, leading to an increased
workload of housework during that phase of life [51].
In addition, a previous study has shown that mood,
stress and somatoform disorders have a peak in this
age group [50]. This together with pain might influ-
ence the ability to work. Furthermore, previous stud-
ies have found that both depression [40,44] and
anxiety [40] were negatively associated with return to
work while low emotional distress and low physical
disability were important factors for promoting stay-
ing at work despite pain [45].

The analysis of the 46–65 years age group showed
a pattern of interplay where work-related variables
(i.e. unemployment, self-assessed low work import-
ance) and no university education before MMRP were
associated with full-time sick leave 1 year after
MMRP. In general, having employment is considered
to be important for a person’s identity and social sta-
tus [12,52]. One explanation for our results could be
that persons without university education often have
physically demanding duties [53,54] and, less oppor-
tunity for adaptations or modified duties at the work-
place [53,55]. Furthermore, it has been found in
previous research that high education contributes to
knowledge and understanding about health-related
factors including healthier behaviours which supports
people to take healthier decisions in their everyday
lives, including working life [56].

The focus of an MMRP is on improving or main-
taining the ability to perform daily life chores

including work. Return to work is a multidimensional
process involving both personal and contextual factors
which the individual is not always able to influence
[44,57]. In addition, the whole compensation system
in Sweden [58], the possibility to receive occupational
health care, and work-related factors [44] have been
found to be important factors for a successful return
to work following long-term sick leave. Moreover,
personal factors such as age, a positive attitude, self-
efficacy and a high level of education affect the likeli-
hood of reduced sick leave and return to work [21].

Rehabilitation and support to return to work are
essential interventions to avoid recurrent sick leave.
There is evidence supporting the involvement of dif-
ferent professions in the interdisciplinary team in
MMRP [15]. Occupational therapists play an import-
ant role in the team since their unique competence
regarding engagement in activities and adaptation in
environment are of importance to support the
patients achieve their goals in relation to health and
wellbeing [59,60]. In addition, occupational therapists
in MMRP enable patients to develop skills required to
manage the physical, psychological and social
demands needed to return to work or maintain work
[61]. Interventions from different actors need to be
coordinated and implemented in order to achieve a
sustained return to work [62,63]. Our findings indi-
cate the importance of considering how factors related
to the patient’s, state of health and factors related to
work interact and affect the ability to return to work
for patients with chronic pain 1 year after MMRP.
Changes in any of these factors or modifying the
interaction among them may either hinder or facili-
tate return to work. Thus, occupational therapy inter-
ventions and an occupational perspective which
focuses on the patient’s whole life situation are of
importance. In addition, the huge variety of symp-
toms for patients with chronic pain and different
types of work means there must be a diverse range of
interventions to promote return to work or reduce
sick leave [64].

Further research is needed to investigate other fac-
tors apart from sick leave for evaluating and studying
short-term and long-term effects of MMRP, in rela-
tion to women and men as well as age groups.
Furthermore, it is important to study the effect of
MMRP for women, men and different age groups
separately. Such knowledge can lead to the develop-
ment of interventions provided in MMRP which
could facilitate the possibilities to return to work or
stay at work.
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Methodological considerations

The multivariate statistics analysis with the use of
OPLS statistics gave rise to correlated patterns, repeat
measures and regression when there was an obvious
risk for multicollinearity. Other common methods
such as logistic regression and multiple linear regres-
sion can quantify the effect of individual factors but
disregard interrelationships among different varia-
bles [35].

Some limitations of this study should be noted.
One limitation was that the patients were referred to
specialist clinics and they represented severe cases of
patients with chronic pain. These circumstances affect
the ability to generalise our results to all persons with
chronic pain. The MMRP interventions in this study
did not focus solely on return to work. Instead, the
implemented interventions aimed to improve the psy-
chological and physical well-being of the patients, as
well as their participation in daily life. These interven-
tions have been shown to be important and to con-
tribute to the long-term process of being able to
return to work after a long period of absence from
work because of chronic pain [65].

The decision was taken to dichotomise the age
groups (18–30, 31–45 and 46–65 years) [66] was made
with respect to the characteristics of each age group.
The authors assumed that the 18–30 years age group,
lived by themselves, were studying or were at the start
of their working life [11], while the 31–45 years age
group had probably come further in their professional
career and/or started a family [50]. The oldest age
group may have found their life role, with children
starting to grow up and/or may have been at the end
of their professional careers [50,66].

Conclusion

Our findings indicate that full-time sick leave for
patients with chronic pain is affected by a number of
interacting factors that differ among women and men
and in different age groups. Occupational therapy
interventions aiming to develop individual activity
skills in relation to work roles and enable patients to
develop skills required to manage the physical, psy-
chological and social demands to return to work or
maintain work, could be valuable to increase the pos-
sibility of attaining a sustainable work situation.
Patients participating in MMRP may need different
forms of support and tailored interventions in order
to achieve reduced sick leave and increased return to
work or maintain work despite their pain.
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