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Objectives: To assess whether inpatient multicomponent occupational rehabilitation, including physical activity (PA), increases the PA level of participants more
than an outpatient program without PA, and whether changes in PA are associated
with future work outcomes.
Methods: A total of 265 participants were included in one of two randomized clinical
trials. Participants had been sick listed 2‐12 months with a musculo‐skeletal, psychological, or general/unspecified diagnosis. We measured PA by questionnaires at the
start of the programs and at 3, 6, and 12 months of follow‐up. Between‐group differences in PA were assessed using linear mixed models. Associations between change
in PA and future work outcomes were assessed by logistic and linear regression.
Results: There was no difference in change in PA between the inpatient and outpatient programs during 12 months of follow‐up. We did not find any associations
between the amount of PA and future work outcomes. However, intensity of PA was
positively associated with return to work (RTW); participants reporting increased
vigorous PA had an odds ratio (OR) for RTW of 4.1 (95% confidence interval [CI]
1.1‐15.7) whereas participants reporting consistently high intensity of PA had an OR
of 3.1 (95% CI 1.0‐9.7), compared to participants reporting low‐intensity PA.
Conclusion: Inpatient occupational rehabilitation, including PA, did not increase
PA‐level in the follow‐up period more than a less comprehensive program without
PA. The amount of PA was not associated with future work outcomes. However,
vigorous PA showed a positive association with RTW.
KEYWORDS
chronic pain, exercise, mental health, return to work, sick‐leave
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IN T RO D U C T ION

Physical activity is a key component of occupational rehabilitation programs.1-4 Studies have suggested a favorable association between physical activity and the most common reasons
for sick‐leave, such as—pain, depression and anxiety,5-7 type

2 diabetes, coronary heart disease, cancer, and overall mortality.8-11 Interventions aimed at increasing healthy individuals' physical activity level have shown to be effective,12,13
while the results for individuals with chronic disorders are
more inconsistent.14-16 Furthermore, such interventions seem
to be more effective when they emphasize change in physical

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original
work is properly cited.
© 2019 The Authors. Scandinavian Journal of Medicine & Science In Sports published by John Wiley & Sons Ltd
Scand J Med Sci Sports. 2020;30:339–348.		

wileyonlinelibrary.com/journal/sms

|

339

340

|

  

SKAGSETH et al.

activity only, rather than aiming at multiple health‐related
behaviors.17,18We are not aware of studies assessing whether
occupational rehabilitation programs can increase participants' physical activity level. Studies on occupational health
suggest an inverse relation between leisure‐time physical activity and both disability pension 19 and sick‐leave.20-23However, we are not aware of any studies investigating whether an
increased physical activity level is associated with increased
work participation.
Cognitive behavioral therapy is a common component in
occupational rehabilitation programs. In the current study,
acceptance and commitment therapy (ACT), a new form of
cognitive behavioral therapy, was an important part of the
rehabilitation program. ACT emphasizes acceptance, mindfulness, and commitment processes, and the main goal is
to increase psychological flexibility.24 During the program,
participants worked actively on identifying their own values,
which often included health and fitness. It is therefore plausible that ACT could have an effect on participants' physical
activity habits, particularly when combined with supervised
physical exercise. Recent studies support a possible effect of
ACT on increasing physical activity.25,26
We recently evaluated the effect of two inpatient multicomponent occupational rehabilitation programs on
sickness absence compared with a less comprehensive
outpatient program.2,27 In the current study, we assessed
whether participants in the two different inpatient occupational rehabilitation programs, both including physical
activity, became more physically active during 12 months
of follow‐up than participants in the outpatient program
without physical activity (secondary outcomes). In a combined analysis of all trial groups, we also assessed whether
changes in physical activity were associated with future
work participation.

2
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METHODS
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Study design and participants

We conducted two linked open label randomized clinical trials (RCT), with parallel groups. Each trial compared an inpatient multicomponent occupational rehabilitation program to
less comprehensive outpatient rehabilitation. The “long trial”
compared a 3.5 weeks inpatient program (hereafter the long
program) to a less comprehensive outpatient program. The
“short trial” compared a 4 + 4 days inpatient program (hereafter the short program) with the same outpatient program.
Several articles have been published from this project previously, and the description in this section is therefore partially
overlapping.2,27,28 This study includes analysis of physical
activity as secondary outcomes. The study was approved by
the Regional Committee for Medical and Health Research
Ethics in Central Norway (No.: 2012/1241) and is registered

at clinicaltrials.gov (No.: NCT01926574). The results are
presented according to the CONSORT statement.29
Eligible participants were individuals aged 18‐60 years
who had been sick listed 2‐12 months with a diagnosis
within the musculo‐skeletal (L), psychological (P), or general and unspecified (A) chapters of ICPC‐2 (International
Classification of Primary Care, Second edition). The current
sick‐leave status had to be at least 50% off work. Exclusion
criteria, assessed by a questionnaire and an outpatient screening performed by a physician, physiotherapist and a psychologist, were as follows: (a) alcohol or drug abuse; (b)serious
somatic (eg, cancer and unstable heart disease) or psychiatric disorders (eg, high suicidal risk, psychosis, and ongoing
manic episode); (c) specific disorders requiring specialized
treatment; (d) pregnancy; (e) currently participating in another treatment or rehabilitation program; (f) insufficient oral
or written Norwegian language skills to participate in group
sessions and fill out questionnaires; (g) scheduled for surgery
within the next 6 months; and (h) serious problems with functioning in a group setting.

2.2

|

The rehabilitation programs

The inpatient rehabilitation programs consisted of group‐
based ACT,24 physical activity and exercise, lectures, mindfulness, and individual meetings with the coordinators in
work‐related problem‐solving sessions and creating a RTW
plan. The patient‐groups at the rehabilitation center consisted
of maximum eight participants. Both programs consisted of
full workdays (6‐7 hours). Participants in the short program
were at home for 2 weeks between the two 4 day periods.
These 2 weeks included at least two contacts with the team
coordinator (in person or by telephone) and a meeting with
the employer, when considered relevant. The inpatient programs were offered at Hysnes rehabilitation center, located in
central Norway. The physical exercise component consisted
of both individual and group‐based exercises, supervised by
a physiotherapist or exercise physiologist. During the stay at
the rehabilitation center, the participants made an individual
plan for training, intended for use both during and after the
program, in collaboration with the instructor. Participants
in both programs were encouraged to try different forms of
physical exercise during their stay, for example, running,
strength training, spinning, hiking, aerobics, and yoga.
The outpatient program consisted primarily of group‐
based ACT at the Department of Physical Medicine and
Rehabilitation, St.Olavs University Hospital. The sessions
were led by a physician or a psychologist (supervised by
the same ACT instructor as the coordinators in the inpatient
program) and offered once a week for 6 weeks (each session
lasting 2.5 hours). The participants were offered two individual sessions with a social worker experienced in occupational
rehabilitation and trained in ACT to clarify personal values
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and work‐related issues. In addition, a physiotherapist led
a motivational group discussion on the benefits of physical
training, but there was no physical exercise.

2.3

|

Questionnaires

Participants answered questionnaires via the Internet about
their physical activity level at the start of the program and at
3, 6, and 12 months of follow‐up. The physical activity questionnaire was adopted from the Norwegian HUNT‐study30
and consists of three questions on frequency, duration, and
intensity of physical exercise activities per week. The questionnaire is validated against measurements of maximal oxygen consumption and found to perform well.31 The frequency
question has five response options: (0, <1, 1, 2‐3, and ≥4
times per week; coded 0,0, 1, 2.5, and 5). Participants reporting to be physically active less than once a week were classified as inactive. Individuals who reported exercising once
a week or more were asked about the average duration of the
sessions (<15, 15‐30, 31‐60, and >60 minutes; coded; 10, 25,
45, and 75) and intensity (“no sweat or losing my breath,”
“sweat or losing my breath,” “near‐exhaustion”; coded 1,
2, and 3). We categorized “no sweat or losing my breath”
as “low intensity,” while the other two were collapsed into
“medium and high intensity”.32 Based on this, we calculated minutes of exercise per week (frequency × duration)
and an index including the intensity item (frequency × duration × intensity).31 We included the different physical activity
measurements both as continuous and categorical variables.
We dichotomized the following variables: (a) frequency as
“3 times or less per week” or “above three times per week,”
(b) the physical activity index as “low physical activity” or
“medium or high physical activity” based on the median,
and (c) minutes per week using the “Global recommendations on physical activity for health” from the World Health
Organization33 as cut‐off, that is, 150 minutes or more per
week. Based on this classification, we computed four categories according to the participants' physical activity at the start
of the program and at 6 months follow‐up: (a) consistently
low, (b) increasing, (c) decreasing, and (d) consistently high.
In addition, the participants answered The International
Physical Activity Questionnaire (IPAQ) short form at the
start of the program and at 3, 6, and 12 months of follow‐up.
The IPAQ consists of seven questions concerning physical
activity during the last 7 days.34 The questions include sedentary activity, walking, vigorous, and moderate intensity activity. The questionnaire covers several domains of physical
activity, however, results on validity has been inconsistent.
Information on factors such as gender, age, anxiety and
depression symptoms (measured using The Hospital Anxiety
and Depression scale [HADS]35), pain, length of sick‐leave,
and education was obtained from the baseline questionnaire
(at inclusion). In addition, subjective health was measured by
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a question asking the participants to rate their general health
on a four‐point Likert scale, ranging from 1 “poor” to 4 “very
good.”

2.4
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Sick‐leave register data
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Randomization

|

Statistics

Follow‐up data on sick‐leave was obtained by a linkage with
the National Social Security System Registry, which contains
data of all sickness and disability benefits given to individuals in Norway, registered by their social security number.
Medically certified sick‐leave is compensated 100% the first
12 months. Thereafter, it is possible to apply for more long‐
term benefits, compensated 66% of the income. Based on the
registry data, we constructed two RTW outcomes (a) number
of sickness absence days between 8 and 12 months of follow‐up and (b) sustainable RTW defined as 1 month without
receiving medical benefits during month 8‐12 in the follow‐
up period (yes/no). The number of sickness absence days was
adjusted for graded sick‐leave, employment fraction, and calculated as a 5‐day workweek.

2.5

Participants were randomized twice. First, sick listed individuals identified in the social security system were randomized
to receive an invitation to either the long or the short trial.
Invited participants completed a short initial questionnaire
assessing eligibility. Next, eligible individuals were invited
to an outpatient screening assessment. Those who passed the
screening were randomized to either the inpatient or the outpatient program (Figure 1). A project coworker performed
the first randomization. In the second allocation, a flexibly
weighted randomization procedure was provided by the unit
of Applied Clinical Research (third party) at the Norwegian
University of Science and Technology, to ensure that the rehabilitation center had enough participants to run monthly
groups in periods of low recruitment. It was not possible to
blind neither the participants nor the caregivers to the group
allocation. The researchers were not blinded.

2.6

Under the intention to treat principle, we used multilevel
mixed‐effects linear regression models to estimate differences in change in physical activity levels over time between the inpatient and outpatient rehabilitation programs
separately for the two RCTs. Repeated measurements (at
the different time‐points) were handled by including a random intercept for persons in the models (thereby allowing
the participants to start out at different levels). The estimates
from the analysis (fixed effects) were used to predict physical activity level at different time‐points for the four different
groups. As the IPAQ scores were not normally distributed,

342

|

  

SKAGSETH et al.

Screened for eligibility
Short trial (n = 275)

Screened for eligibility
Long trial (n = 271)

Excluded (n = 107)

Excluded (n = 105)

- Declined to participate (n = 35)
- Other reason (n = 25)

- Declined to participate (n = 18)
- Other reason (n = 19)

- Not eligible (n = 68)b

- Not eligible (n = 47)a

Randomization
(n = 168)

Allocated to the inpatient
program (n = 92)
Completed program (n = 74)
Withdrawal before start
(n = 14)
Withdrawal during program
(n = 4)

Allocated to the
outpatient program
(n = 76)

Completed program n = 63
Withdrawal before start
(n = 5)
Withdrawal during program
(n = 8)

Randomization
(n = 166)

Allocated to the inpatient
program (n = 86)

Completed program (n = 69)
Withdrawal before start
(n = 15)
Withdrawal during program
(n = 2)

Allocated to the
outpatient program
(n = 80)

Completed program n = 63
Withdrawal before start
(n = 10)
Withdrawal during program
(n = 7)

Questionnaires answered
Screening n = 92
Start of the program
n = 78
End of the program n = 65
3 mo follow-up n = 46
6 mo follow-up n = 53
12 mo follow-up
n = 40

Questionnaires answered
Screening n = 75
Start of the program
n = 59
End of the program n = 45
3 mo follow-up n = 37
6 mo follow-up n = 41
12 mo follow-up
n = 36

Questionnaires answered
Screening n = 86
Start of the program
n = 68
End of the program n = 64
3 mo follow-up n = 49
6 mo follow-up n = 37
12 mo follow-up
n = 37

Questionnaires answered
Screening n = 78
Start of the program
n = 51
End of the program n = 44
3 mo follow-up n = 38
6 mo follow-up n = 30
12 mo follow-up
n = 32

Analyzed (n = 80)c

Analyzed (n = 64) c

Analyzed (n = 67)c

Analyzed (n = 54) c

Flow of participants in the study. a Not eligible: Serious somatic/psychiatric illness (n = 20), a specific disorder requiring
specialized treatment (n = 10), currently participating in another treatment program (n = 15), insufficient Norwegian comprehension (n = 1),
scheduled surgery next 6 mo (n = 1). b Not eligible: Participating in another treatment program (n = 22), serious somatic/psychiatric illness
(n = 11), returned to work (n = 10), specialized treatment needs (n = 4), problems with functioning in groups (n = 3), surgery scheduled next
6 mo (n = 2), insufficient language skills (n = 2), alcohol/drug abuse (n = 1), inability to participate in an inpatient intervention (n = 7), or lack of
motivation (n = 6). c Answered HUNT physical activity questionnaire at one of the time‐points (start of programme, 3 mo after program, 6 mo or
12 mo) and could then be included in the analysis

FIGURE 1

we used log transformed values in the regression models and
then transformed back the estimated associations to the original scale.
In the combined analyses of participants from both trials
that answered the questionnaires on physical activity at both
time‐points (baseline and 6 months), we estimated associations
between changes in physical activity and future work outcomes.
Logistic regression was used to estimate adjusted odds ratios
(ORs) for sustainable RTW, whereas linear regression was
used to compare mean number of sickness absence days. All

associations were adjusted for gender, age (continuous), and
education (dichotomized as high (college/ university) or low).
To take into the account that some participants had a longer
waiting period between inclusion and starting the rehabilitation
program, we also performed sensitivity analyses on future work
outcomes at 9‐12 months and 10‐12 months. Furthermore, we
performed a sensitivity analysis adjusting the association between vigorous physical activity and future work participation
for subjective health measured at 6 months (poor/not very good
or good/very good).
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Baseline characteristics of the participants
Short program

Long program

Short inpatient
program
(n = 92)

Short outpatient
program
(n = 76)

Long inpatient
program
(n = 86)

Long outpatient
program
(n = 80)

Age, mean (SD)

45.0 (8.7)

45.1 (9.6)

46.3 (8.7)

45.2 (10.4)

Women, n (%)

71 (77%)

62 (82%)

70 (81%)

61 (76%)

44 (48%)

30 (39%)

32 (37%)

34 (43%)

A‐general and unspecified, n (%)

8 (9%)

6 (8%)

4 (5%)

9 (11%)

L‐musculo‐skeletal, n (%)

43 (47%)

39 (51%)

55 (64%)

39 (49%)

P‐psychological, n (%)

41 (45%)

31 (41%)

26 (30%)

32 (40%)

Anxiety (0‐21), mean (SD)

7.8 (4.4)

7.4 (4.3)

7.4 (3.9)

8.6 (4.1)

Depression (0‐21), mean (SD)

6.7 (4.3)

6.0 (4.1)

5.9 (4.2)

6.6 (3.9)

Length of sick‐leave at inclusion,
median (IQR)c

224
(189‐262)

229
(187‐275)

204
(163‐265)

216
(177‐265)

Pain level, mean (SD)

4.7 (2.3)

4.6 (1.9)

5.0 (2.0)

4.8 (2.2)

HUNT physical activity questionnaire
Min per wk, mean (SD)

124 (92)

142 (76)

123 (81)

119 (91)

HUNT physical activity questionnaire
Min per wk × intensity, mean (SD)

223 (201)

260 (192)

211 (159)

227 (211)

a

Higher education, n (%)
Diagnosis

b

HADS

a

Higher education: college or university.
HADS: Hospital anxiety and depression scale.
c
Number of d on sick‐leave during the last 12 mo prior to inclusion. Measured as calendar d, not adjusted for partial sick‐leave. Based on data from the National Social
Security System Registry.
b

Precision of the estimated associations were assessed
by a 95% confidence intervals (CI). All analyses were done
using Stata 14.2 (StataCorp.2016. Stata Statistical Software:
Release 14. College Station, TX: StataCorp LP).

3

|

R E S U LTS

Of the 12 007 individuals identified in the National Social
Security System meeting the inclusion criteria, 3318 received an invitation to the short trial and 3808 to the long
trial. Of these, 275 and 271 accepted the invitation, respectively. Figure 1 illustrates the subsequent flow of participants through the study. The number of participants who
answered the questionnaires decreased steadily through
the study, from 100% at the start to approximately 50% at
12 months of follow‐up (see Figure 1).

3.1

|

Participants' characteristics

Of the 334 (168 in the short trial + 166 in the long trial)
randomized participants, 79% were women, the mean age
was 45 years (SD 8.9), and 42% held higher education (college/university). About half (55%) had a musculo‐skeletal

diagnosis, 37% a psychological diagnosis, and 9% had a general and unspecified diagnosis. The median number of sickness absence days in the year before inclusion was 218 days
(interquartile range (IQR) 179‐268). About 40% reached the
recommendations of more than 150 minutes of moderate
physical activity per week at the start of the program, and
the mean number of minutes spent on physical activity per
week was 127 minutes (SD 85). Baseline characteristics for
the participants randomized to the inpatient and the outpatient program were similar in all the groups (Table 1).
In total, 265 of the 334 participants in the RCT filled out
the physical activity questionnaire at least once and were
included in the analyses. The 265 included participants had
similar baseline values as the total sample. Participants that
responded to the questionnaire at 12 months had a similar
number of sick‐leave days during the follow‐up period (median 34; (IQR 0‐69), as the participants not responding at
12 months (median 41; IQR 0‐78).

3.2 | Comparison of physical activity levels
over time between the interventions
Overall, there were no statistically significant between‐group
differences over time, for neither the long (19 minutes, 95%

|
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90

60

60

30

30
Long inpatient program
Long outpatient program

0
start

3 mo

6 mo

Short inpatient program
Short outpatient program

0
start

12 mo

300

4 mo

7 mo

12 mo

300

250

250
Minutes per wk * intensity

Minutes per wk * intensity

90

200
150
100
50

200
150
100
50

Long inpatient program
Long outpatient program

0
start

4 mo

7 mo

Short inpatient program
Short outpatient program

0

12 mo

start

4 mo

7 mo

12 mo

F I G U R E 2 Mean changes in physical activity shown for both the long and the short trial. The left panels show the long program, whereas
the right panels show the short program. Top panels are min per wk of physical activity, whereas bottom panels show physical activity as index
including frequency, duration, and intensity. Vertical bars represent 95% confidence intervals

CI −15 to 53) nor the short trial (31 minutes, 95% CI −6 to
68). Participants in the long inpatient program increased their
time spent on physical activity by 12 minutes (95% CI −12
to 35) on average from inclusion to 12 months, while the outpatient group decreased their time spent on physical activity
by 8 minutes (95% CI −33 to 18)(Figure 2). In the short trial,
participants in the inpatient program increased their physical
activity by 17 minutes (95% CI −8 to 42)on average, while the
participants in the outpatient program decreased their physical activity with 14 minutes(95% CI −41 to 13)(Figure 2).
The physical activity index, which includes the intensity of
the activity, showed no difference between the groups during
follow‐up, neither in the long nor in the short trial (Figure 2).
The analyses including IPAQ showed similar results as the
HUNT physical activity questionnaire (results not shown).

3.3 | Associations between the change in
physical activity and future work outcomes
Among the participants answering the physical activity questionnaires at both the start of the program and at 6 months of

follow‐up, 58% reported being physically active <150 minutes per week, while 15% reported above 150 minutes per
week at both time‐points. Only 9% increased their physical activity from less than 150 minutes per week to at least
150 minutes per week, and 17% reduced their physical activity from at least 150 minutes per week to <150 minutes
per week. There were no associations between the change in
amount of physical activity, measured as minutes per week,
from the start of the program to 6 months of follow‐up and
future work outcomes (Table 2 and Table 3).The results were
similar for analyses of physical activity incorporating intensity into a physical activity index.
In analyses of intensity of physical activity as a separate
factor, participants who reported increasing intensity had
slightly fewer sickness absence days (−14 days, 95% CI −36
to 7) and were more likely to achieve sustainable RTW (OR
4.1, 95% CI 1.1 to 15.7) than participants with consistently
low intensity (reference group). Similarly, participants reporting consistently high intensity showed fewer sickness
absence days (−12 days, 95% CI −30 to 6) and higher odds
for sustainable RTW (OR 3.1, 95% CI 1.0 to 9.7) compared
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TABLE 2

Associations between change in physical activity from start of rehabilitation to 6 mo of follow‐up and number of sickness absence
d between 8 and 12 mo after inclusion
Number of sickness absence daysa
Domain

Change

n

Mean

Mean difference

Adjusted mean
differencesb

95% CI

Frequency

Consistently 3 times or
less per wk

99

41

0 (ref.)

0 (ref.)

0 (ref.)

Decreasing

21

42

1

0

−18‐18

Increasing

16

45

4

0

−19‐20

Consistently above 3
times per wk

18

38

−3

−2

−21‐17

Consistently below
150 min/wk

80

44

0 (ref.)

0 (ref.)

0 (ref.)

Decreasing

26

31

−13

−11

−27‐5

Increasing

14

39

−5

−5

−25‐16

Consistently above
150 min/wk

23

42

−2

−3

−20‐14

Consistently low

39

43

0 ref.

0 (ref.)

0 (ref.)

Decreasing

26

44

1

−1

−19‐17

Increasing

22

40

−3

−5

−24‐14

Consistently high

64

39

−4

−5

−20‐10

Consistently low

21

49

0 (ref.)

0 (ref.)

0 (ref.)

Decreasing

26

52

4

2

−19‐23

Increasing

24

34

−15

−14

−36‐7

Consistently high

80

37

−12

−12

−30‐6

Min per wk

Min per wk* intensity

Intensity
(low vs med/high)

a

Estimated from linear regression analyses
Adjusted for age, gender, and education

b

to participants with consistently low intensity. Participants
decreasing the intensity of their physical activity showed no
difference in number of sickness absence days (2 days, 95%
CI −19 to 23), compared with the reference group, whereas
the OR for sustainable RTW was 2.1 (95% CI 0.6 to 7.1). The
sensitivity analyses, including sickness absences measured at
later intervals and adjustments for subjective health, showed
similar results (results not shown).

4

|

D IS C U SSION

There were no differences in the change in physical activity levels between the inpatient occupational rehabilitation
programs with physical activity, and the outpatient occupational rehabilitation program without physical activity, during 12 months of follow‐up. The amount of physical activity
was not associated with work participation, but the results
suggest a positive impact of vigorous physical activity on
work participation.
Previous studies also suggest that it is difficult to change
physical activity levels in individuals with chronic pain.15,16
However, some studies have reported effects of interventions

on physical activity levels in both healthy participants 12,13
and persons with chronic low back pain.14 A meta‐analysis
by Conn et al36 showed that interventions aimed at increasing
physical activity was most effective when they targeted physical activity exclusively, compared with interventions that
aimed to improve multiple health behaviors simultaneously.
This has also been supported by studies on individuals with
diabetes type 1.18 As the inpatient programs contained multiple components and the main goal was to facilitate RTW,
participants might have put less emphasis on increasing their
physical activity level. A key component of all the programs
was ACT. It has been suggested that ACT can be effective
in increasing physical activity in healthy persons,26 although
the results are inconclusive.25As both the inpatient and the
outpatient programs included ACT, an additional effect of the
physical activity intervention may have been limited.
We are not aware of previous studies that have assessed
whether changes in physical activity levels after occupational
rehabilitation are associated with RTW. However, several
studies suggest an inverse relation between leisure‐time physical activity and sickness absence20-23 and risk of disability
pension.19 A possible explanation for the lack of association
in our study could be that although leisure‐time physical

346
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TABLE 3

Sustainable return to worka
Domain

Change

n

OR

Adjusted ORb

95% CI

Frequency

Consistently 3 times
or less per wk

99

1.0

1.0

1.0

Decreasing

21

0.9

0.9

0.3‐2.4

Increasing

16

0.9

1.0

0.3‐3.2

Consistently above 3
times per wk

18

0.9

0.9

0.3‐2.7

Consistently below
150 min/wk

80

1.0

1.0

1.00

Decreasing

26

2.3

2.2

0.9‐5.5

Increasing

14

1.4

1.5

0.5‐4.7

Consistently above
150 min/wk

23

1.1

1.3

0.5‐3.4

Consistently low

39

1.0

1.0

1.0

Decreasing

26

1.5

1.7

0.6‐4.9

Increasing

22

2.1

2.2

0.7‐6.8

Consistently high

64

1.7

1.9

0.8‐4.4

Consistently low

21

1.0

1.0

1.0

Decreasing

26

2.0

2.1

0.6‐7.8

Increasing

24

4.5

4.1

1.1‐15.7

Consistently high

80

3.2

3.1

1.0‐9.7

Minutes per wk

Minutes per wk*
intensity

Intensity
(low vs med/high)

Associations between
change in physical activity from start of
rehabilitation to 6 mo of follow‐up and
probability of sustainable return to work
between 8 and 12 mo after inclusion

a

Estimated from logistic regression analyses
Adjusted for age, gender, and education

b

activity might prevent long‐term sick‐leave in the general
work force, returning to work after long‐term sick‐leave is a
complex process heavily influenced by psychosocial factors.
Moreover, it is possible that individuals who actually return
to work have less time for leisure‐time physical activity.
Although the observed associations between vigorous
physical activity and work outcomes had low precision, there
was some evidence that people who reported vigorous physical activity had a tendency for fewer sickness absence days
and a higher probability for sustainable RTW than those who
reported no vigorous activity. This is in line with Lahti et
al37 reporting that vigorously active individuals had lower
risk of subsequent sickness absence compared to persistently
inactive persons. In addition, other studies have reported that
the intensity of physical activity is related to sick‐leave21-23
and disability retirement,38 perhaps due to vigorous physical
activity having a more potent effect on physical capacity and
several health‐related variables.19
Besides the randomized design, a strength of the study is
the use of register data on sick‐leave outcomes, ensuring no
recall bias and no missing data. As participants were identified and invited by the National Social Security System,
there was also no referral bias. However, some limitations
should be addressed. Self‐reporting physical activity is prone
to information bias, particularly for low intensity activities.39

In addition, the questionnaire may not be sensitive enough
to detect subtle changes in physical activity. Another limitation is the use of categorical variables leads to loss of information and reduced statistical power. Furthermore, it is
conceivable that RTW could influence the exercise volume
as there is less leisure‐time, but since RTW may give more
structure to the day and create an opportunity for “active
transportation”; this influence could probably be in either direction. The observed associations between change in physical activity and RTW could also be influenced by health
status through its association with both physical exercise and
RTW. However, sensitivity analyses where we adjusted for
subjective health when assessing the association between
high‐intensity physical activity and future work participation
did not change the estimates. Although it should be noted
that adjusting for subjective health could introduce a collider
bias. Another limitation is the response rate on the questionnaires, which decreased from 100% at the start of the program to about 50% at 12 months of follow‐up. Although we
used linear mixed models analyses, which uses all available
data, it nonetheless relies on the assumption of missing at
random. We cannot fully rule out possible bias due to loss to
follow‐up. Nevertheless, participants who did not respond to
the questionnaire at 12 months showed a similar number of
sick‐leave days during follow‐upas those who responded at
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12 months. Finally, some participants had a waiting period
before starting the program (due to the capacity at the rehabilitation center) and the follow‐up period measuring physical activity could overlap with the measure of future work
outcomes. However, sensitivity analyses including sickness
absence measured at 9‐12 months and 10‐12 months did not
change the conclusions.
In conclusion, individuals participating in inpatient occupational rehabilitation programs including physical activity
did not become more physically active compared to those
participating in a less comprehensive outpatient program
without physical activity. Furthermore, there was no association between the amount of physical activity and future work
outcomes. However, the results suggest that participating in
vigorous physical activity was associated with fewer sickness
absence days and increased likelihood of sustainable RTW.

4.1

|

Perspectives

Despite physical activity being a key component in most
occupational rehabilitation programs, we are not aware of
studies investigating whether such programs increase participants' physical activity levels. This study found no difference
in participants' physical activity after inpatient occupational
rehabilitation with physical activity versus a less comprehensive outpatient program without physical activity. There was
no association between the amount of physical activity and
future work participation. However, there was a positive association between vigorous physical activity and sustainable
RTW, strengthening the hypothesis that vigorous physical
activity could improve work ability more than physical activity with lower intensity. Future research should evaluate
these associations using objective measurements of physical
activity.
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