
O R I G I N A L  R E S E A R C H

Insomnia is Associated with the Effect of Inpatient 
Multimodal Occupational Rehabilitation on Work 
Participation in Workers with Musculoskeletal or 
Mental Health Disorders: Secondary Analyses of 
a Randomized Clinical Trial

Eivind Schjelderup Skarpsno 1,2 

Sigmund Østgård Gismervik1,3 

Marius Steiro Fimland4,5 

Lene Aasdahl 1,5

1Department of Public Health and 
Nursing, Faculty of Medicine and Health 
Sciences, Norwegian University of 
Science and Technology (NTNU), 
Trondheim, Norway; 2Department of 
Neurology and Clinical Neurophysiology, 
St. Olavs Hospital, Trondheim, Norway; 
3Department of Physical Medicine and 
Rehabilitation, St. Olavs Hospital, 
Trondheim University Hospital, 
Trondheim, Norway; 4Department of 
Neuromedicine and Movement Science, 
Faculty of Medicine and Health Sciences, 
NTNU, Norwegian University of Science 
and Technology, Trondheim, Norway; 
5Unicare Helsefort Rehabilitation Centre, 
Rissa, Norway 

Study Objectives: Insomnia is common among people with musculoskeletal and/or mental 
health disorders. This study aimed to assess whether insomnia is associated with the favor-
able effect from inpatient multimodal occupational rehabilitation on future work participation 
among individuals with these conditions.
Methods: Insomnia was measured at baseline through a randomized clinical trial that 
compared the effect of inpatient multimodal occupational rehabilitation with a less- 
comprehensive program of outpatient acceptance and commitment therapy on future work 
participation. The inpatient multimodal program lasted 3.5 weeks at the rehabilitation center, 
comprising psychoeducational sessions (including sleep education), fixed schedules, accep-
tance and commitment therapy, physical exercise and work-related problem-solving, whereas 
the outpatient program comprised mainly six weekly acceptance and commitment therapy 
sessions. Both programs were group-based. The study tracked cumulative sick leave during 
the 12 months of follow-up using national registry data.
Results: Among the 163 adults included in this subgroup analysis, 56% (n=91) reported 
insomnia. Overall, we found statistical evidence of interaction between the occupational 
program and insomnia concerning cumulative sick leave (p=0.03). Compared with people 
without insomnia in the comprehensive inpatient multimodal program, people with insomnia 
had 12 (95% CI: −48 to 24) fewer days with sick leave if they participated in the inpatient 
program and 46 (95% CI: 8 to 83) more days if they participated in the outpatient program.
Conclusion: These findings suggest that insomnia should be addressed specifically before 
individuals on sick leave are considered for participation in occupational rehabilitation and 
that individuals with insomnia may benefit in particular from inpatient rehabilitation.
Keywords: sleep problems, occupational therapy, work, chronic pain, mental health, sick 
leave

Introduction
Musculoskeletal and common mental health disorders are the greatest contributors 
to work disability in the Western world.1 To improve work functioning and reduce 
costs associated with work disability from these conditions, implementation of 
multimodal occupational programs for sick-listed workers is recommended.2 
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However, results on the effect of such programs are 
inconsistent,3–6 possibly because of the large heterogeneity 
among workers with musculoskeletal and mental health 
disorders.7,8 Considering the high costs of providing inpa-
tient programs, it is essential to gain further insight about 
subgroups that would benefit the most.

Several studies suggest a strong link between insomnia 
and the risk of sick leave and work disability due to 
musculoskeletal and mental health disorders,9–11 and it 
has been implied that insomnia should be recognized and 
targeted in occupational rehabilitation and prevention 
programs.12 Insomnia is common among people with mus-
culoskeletal disorders13 or mental health disorders,14 and it 
plays an important role in the risk and progression of these 
conditions.15–20 Additionally, these conditions appear to be 
bidirectionally related, where musculoskeletal pain and 
mental health disorders also increase the risk of 
insomnia.21,22 Inpatient rehabilitation programs incorpo-
rate principles known to be helpful for good sleep 
quality,23,24 such as physical exercise,25,26 psychoeduca-
tional sessions, including sleep education, and fixed 
schedules.27 However, few studies have examined whether 
insomnia is associated with the beneficial effect of such 
programs on future work participation. This knowledge 
may help determine who will benefit from such programs 
and provide valuable input on the development of effective 
interventions.

In a recent randomized clinical trial of sick-listed indi-
viduals with musculoskeletal or mental health disorders, 
we found that individuals participating in a 3.5-week-long 
inpatient multimodal occupational rehabilitation program 
had 32 fewer sickness absence days during 12 months of 
follow-up than a less-comprehensive outpatient program.24 

The inpatient program consisted of various treatment mod-
alities, such as physical exercise, psychoeducation, accep-
tance and commitment therapy, work-related problem 
solving and the development of a written return to work 
plan, while the outpatient program consisted mainly of 
acceptance and commitment therapy.24 The present study 
aimed to examine whether the favorable effect of the 
multimodal inpatient program on future work participation 
was associated with insomnia.

Materials and Methods
Study Design
The study used a subgroup analysis of a randomized, con-
trolled trial with 12 months of follow-up that aimed to 

evaluate the effect of inpatient, multimodal, occupational 
rehabilitation on future work participation. In the subgroup 
analyses, it was assessed whether the effect of the inpatient 
and outpatient programs on accumulated sick leave was 
different for participants with or without insomnia. More 
in-depth information about the trial can be found 
elsewhere.24,28 The primary outcome of this trial is avail-
able in another publication.24

The Regional Committee for Medical and Health 
Research Ethics in Central Norway (No.: 2012/1241) 
approved the study.

Participants
Eligibility criteria for the trial were as follows: a) ages 18– 
60; b) on sick leave for 2–12 months (with a current sick 
leave status of at least 50%); and c) diagnosed within the 
musculoskeletal (L), psychological (P) or general and 
unspecified (A) chapters of the International 
Classification of Primary Care (second edition, ICPC-2). 
The exclusion criteria were as follows: a) alcohol or drug 
abuse; b) having a serious somatic (eg, cancer and unstable 
heart disease), psychiatric (eg, high suicidal risk, psychosis 
and ongoing manic episodes) or neurological (eg, multiple 
sclerosis, chronic fatigue syndrome/myalgic encephalo-
myelitis) disorder; c) having a specific disorder that 
requires specialized treatment; d) pregnancy; e) currently 
participating in another treatment or rehabilitation pro-
gram; f) insufficient oral or written Norwegian language 
skills needed to participate in group sessions and fill out 
questionnaires; g) scheduled for surgery within the next 
six months; and h) serious problems with social function-
ing in a group setting.

Interventions
The inpatient multimodal occupational rehabilitation pro-
gram was both individual and group-based (maximum of 
eight participants in each group) and lasted three-and 
-a-half weeks, for six to seven hours each day except on 
weekends. The program took place at the Hysnes 
Rehabilitation Centre, which was established as part of 
St. Olavs Hospital in central Norway, with two to three 
designated coordinators (eg, physical therapy, psychology, 
exercise physiology, nursing) per group involved in coor-
dinating and executing the interventions. The coordinators 
were trained in return-to-work problem-solving. The pro-
gram comprised three main areas of rehabilitation: “mental 
training”; “physical training”; and “work-related problem 
solving”.28 The mental training comprised acceptance and 
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commitment therapy,29 a form of cognitive-behavioral 
therapy, along with mindfulness and psychoeducation 
(sleep hygiene, stress, nutrition and pain). The physical 
training comprised group and individual-based exercises 
that aimed to increase physical strength and endurance 
capacity. The work-related problem-solving aimed to 
motivate the participant, clarify the value of work, high-
light challenges and resources, and create a realistic 
return-to-work plan.

The comparative program comprised mainly of out-
patient, group-based acceptance and commitment therapy. 
The participants were offered two-and-a-half-hour-long 
group sessions (with a maximum of nine participants in 
each group) once a week for six weeks. In addition to the 
acceptance and commitment therapy group sessions, the 
participants participated in one-group session with psy-
choeducation on physical activity, two individual sessions 
with a social worker and a short individual closing session 
with a group therapist (psychologist or physician) specifi-
cally trained in acceptance and commitment therapy. The 
sessions were held at the Department of Physical Medicine 
and Rehabilitation, St. Olavs Hospital. The participants 
were encouraged not to start any new treatment during 
the intervention; however, they could continue any treat-
ment agreed upon by their general practitioner. Among the 
group sessions, participants were also encouraged to prac-
tice at home, including 15 minutes of daily mindfulness. 
A more detailed description of the programs has been 
published elsewhere.28

Insomnia
Insomnia was measured at baseline (before randomization) 
using the Insomnia Severity Index (ISI),30 which is viewed 
as a reliable and valid instrument for detecting insomnia 
cases within a population.31 The ISI comprises a seven- 
item self-report questionnaire that assesses insomnia’s nat-
ure, severity, and impact over the previous two weeks. The 
first three items assess the perceived severity of difficulties 
in initiating and maintaining sleep. The next four items 
assess satisfaction with current sleep patterns, interference 
with daily functioning, impairment due to sleep problems 
and distress/concerns regarding sleep problems. A 5-point 
Likert scale was used to rate each item (0 = no problems; 4 
= severe problems), providing for a maximum score of 28, 
with high scores indicating greater insomnia severity. 
Considering that a cutoff score of ≥15 may be too stringent 
for diagnosing patients and produce too many false 
negatives,31 the participants were dichotomized into “no 

insomnia” (<11) and “insomnia” (≥11). A cutoff ≥11 was 
viewed as indicating high accuracy for diagnosing insom-
nia in a clinical sample.31

Other Variables
Information on demographic factors, such as gender, age 
(continuous variable) and education (categorized as high 
[college/university] or low), was obtained through ques-
tionnaires upon inclusion. Anxiety and depression symp-
toms were measured using the Hospital Anxiety and 
Depression scale (HADS),32 comprising 14 items in 
which seven measure anxiety symptoms and seven mea-
sure depression symptoms, all scored on a 4-point Likert 
scale according to intensity of symptoms last week, with 
a maximum score of 21 on each subscale. Average pain 
was measured using a numerical pain rating scale last 
week, ranging from 0 (no pain) to 10 (worst pain).33

Sick Leave Register Data
Sick leave was measured using data from the Norwegian 
Labor and Welfare Service, in which all individuals receiv-
ing any form of sick leave or disability benefits in Norway 
are registered. The data comprised all registered medical 
benefits individually traceable to each participant through 
social security numbers. Combining data on different types 
of medical benefits, we calculated the number of sick leave 
days during 12 months of follow-up after the interventions 
ended.

Randomization and Blinding
Potential participants were identified in the National Social 
Security System and invited through a letter. Invited parti-
cipants completed a short eligibility questionnaire. Those 
who qualified were invited to an outpatient screening 
assessment. If they cleared this process, subjects were 
randomized to either the inpatient or outpatient program. 
A flexibly weighted randomization procedure was pro-
vided by the Unit of Applied Clinical Research (third- 
party) at the Norwegian University of Science and 
Technology (NTNU) to ensure that the rehabilitation cen-
ter had enough participants to operate monthly groups 
during periods of low recruitment.

It was not possible to blind either the participants or the 
caregivers for treatment. Employees at the Norwegian 
Welfare and Labor Service, who were unaware of group 
allocation, provided sick leave data. The researchers were 
not blinded either.
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Statistical Analysis
A linear regression model was used to estimate the pro-
grams’ effect on people with and without insomnia 
through the mean number of sick leave days during the 12- 
month follow-up period. The precision of the estimates 
was assessed using 95% confidence intervals. To test for 
interaction on an additive scale, we entered a product term 
(occupational program x insomnia) into the linear regres-
sion model. The analyses were adjusted for age, gender 
and education. We also conducted three sensitivity ana-
lyses to test the results’ robustness. First, we repeated the 
main analyses, adjusting for diagnosis of sick leave and 
length of sick leave upon inclusion. Second, since an ISI 
score ≥15 is often interpreted as moderate-to-severe 
insomnia,31 we repeated the main analysis using an ISI 
cutoff of 15, rather than 11, to dichotomize the participants 
into “no insomnia” and “clinically significant insomnia”. 
The ISI cutoff of 15 was not chosen as our main analysis 
since this may produce several false positives.31 Third, we 
used a logistic regression model to estimate the probability 
of sustainable return to work (sustainable return to work 
was defined as one month without receiving medical ben-
efits during follow-up). Fourth, since there is 
a considerable overlap, but unclear temporal effects, 

between insomnia and mental health conditions,22 we 
repeated the main analysis adjusting for depression.

All the analyses were performed using STATA 16 
(StataCorp. 2019. Stata Statistical Software: Release 16. 
College Station, TX: StataCorp LP).

Results
Table 1 presents the baseline characteristics of the 163 
participants stratified by occupational programs and 
insomnia. The proportion of participants who fulfilled the 
criteria for chronic insomnia at baseline was 56% (n = 91). 
Overall, the mean total days with sick leave during the 12- 
month follow-up were 114 (SD 86), and 49% achieved 
sustainable return to work. Figure 1 shows the participant 
flow in the study.

Table 2 presents the mean differences in accumulated 
sick leave during 12 months of follow-up for each stratum 
of occupational program and insomnia, with a single refer-
ence category comprising people in a comprehensive inpa-
tient program without insomnia. Compared with this 
reference category, people with insomnia had 12 (95% 
CI −48 to 24) fewer days with sick leave if they partici-
pated in the inpatient program and 46 (95% CI 8–83) more 
days if they participated in the outpatient program. People 

Table 1 Characteristics of the Study Population Stratified by Occupational Program and Insomnia

Occupational Rehabilitation Program

Inpatient (n=86) Outpatient (n=77)

Insomniaa No Insomnia Insomniaa No Insomnia

Participants, % (n) 56 (48) 44 (38) 56 (43) 44 (34)

Age, mean (SD) 46.2 (9.1) 46.3 (8.3) 46.9 (10.2) 43.0 (10.3)

Women % (n) 85 (41) 76 (24) 63 (27) 91 (31)
Higher education % (n)b 33 (16) 42 (16) 40 (17) 50 (17)

Main diagnoses for sick-leave (ICPC-2) % (n)c

L- musculoskeletal 58 (28) 68 (26) 49 (21) 53 (18)

P- psychologicald 42 (20) 32 (12) 51 (22) 47 (16)
Number of days with sick leave at inclusion, median days (IQR)e 200 (165–263) 211 (161–273) 202 (172–287) 219 (190–244)

Average pain (0–10), mean (SD)f 5.5 (2.0) 4.2 (1.8) 4.9 (2.4) 4.7 (1.9)

HADS, mean (SD)

Anxiety (0–21) 8.8 (4.0) 5.6 (2.9) 10.0 (3.8) 6.7 (3.6)
Depression (0–21) 6.6 (4.6) 4.6 (3.3) 7.9 (3.7) 4.5 (3.6)

Insomnia severity index (0–28), mean (SD) 16.6 (4.1) 5.2 (3.5) 16.8 (3.3) 5.7 (3.0)

Notes: aInsomnia defined as an Insomnia Severity Index score ≥11. bCollege or university. cBased on data in the medical certificate from the National Social Security System 
Registry. dThese include 13 participants with fatigue and one with perinatal distress. eNumber of days on sick leave during the last 12 months prior to inclusion. Measured as 
calendar days, not adjusted for graded sick-leave or part time job. fAverage pain last week. 
Abbreviation: HADS, Hospital Anxiety and Depression scale.
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without insomnia in the outpatient program had the same 
number of days with sick leave (mean difference: −3, 95% 
CI −43 to 37) as the reference category. We found statis-
tical evidence of an interaction between intervention and 
insomnia (p = 0.03). Figure 2 presents days of medical 
benefits throughout the 12 months of follow-up (cumula-
tive mean) for individuals in each stratum of occupational 
program and insomnia.

Sensitivity Analyses
When adjusting for diagnosis of sick leave and length of 
sick leave at inclusion, the results remained largely 
unchanged. Similar associations were found when we 
used an ISI cutoff of ≥15 or repeated the analyses, estimat-
ing the probability for sustainable return to work. Finally, 
adjusting for depression had only a negligible influence on 

our estimates (Supplementary material: Figure S1 and 
Tables S1–S3).

Discussion
In this subgroup analysis of a clinical trial on sick-listed 
individuals randomized to multimodal inpatient rehabilita-
tion or a less-comprehensive outpatient program, the dif-
ference in cumulative sick leave during 12 months of 
follow-up was particularly evident among participants 
with insomnia. Individuals with insomnia in the multimo-
dal inpatient rehabilitation program had substantially 
fewer days with sick leave than the outpatient group, but 
no difference between the programs was found in those 
without insomnia.

This is the first study to evaluate whether insomnia is 
associated with occupational rehabilitation’s effectiveness 

Figure 1 Flowchart of the participants in the study. aNot eligible: Participating in another treatment program (n=22), serious somatic/psychiatric illness (n=11), specialized 
treatment needs (n=4), problems with functioning in groups (n=3), surgery scheduled next 6 months (n=2), insufficient language skills (n=2), alcohol/drug abuse (n=1), no 
longer on sick-leave (n=10), medical assessment not completed (n=15), not motivated (n=6), inability to participate in an inpatient intervention (n=7). bOther reason: 
unknown (n=4).
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in future work participation in individuals with musculos-
keletal and common mental health disorders. The results 
from our study complement evidence from observational 
and clinical studies indicating that insomnia is associated 
with sick leave and work disability.9–11 That our findings 
found a greater difference between the two programs in 
those with insomnia may be related to the multimodal 
inpatient rehabilitation program’s comprehensive design. 
The inpatient rehabilitation incorporated principles that are 
known to be helpful for good sleep quality, such as phy-
sical exercise,25,26 psychoeducational sessions, including 
sleep guidance and fixed schedules.27 A consistent wakeup 
time is a recommended component in the treatment of 
insomnia,27 and regular physical activity has been sug-
gested as an alternative treatment option for people with 
insomnia.34 In addition, the psychoeducational sessions 

included sleep, management of stress and work life, and 
problem-solving techniques and coping strategies, which 
may exert positive effects on sleep quality.35,36 

Furthermore, participants in the inpatient program broke 
away from regular life and had time to focus solely on 
their own situations. In contrast, participants in the out-
patient program lived their regular lives at home. 
However, the outpatient program comprised regular accep-
tance and commitment therapy sessions that are also likely 
to improve sleep quality,37 but did not include sleep gui-
dance or fixed schedules. Thus, the estimates in this study 
might be conservative.

The positive effect of the comprehensive inpatient pro-
gram on future work participation among those with 
insomnia was considerable, compared with those with 
insomnia in the outpatient program. However, insomnia 
may be a proxy for health status, ie, people with comorbid 
chronic pain and insomnia have greater symptom severity, 
longer duration of symptoms, more disability and 
comorbidities,38 and the effect from inpatient rehabilita-
tion may be related to a more complex mechanism than 
improvement of insomnia alone. For instance, although the 
data in the current study show that insomnia is prevalent 
among sick-listed workers with musculoskeletal pain or 
mental health conditions, it is well established that insom-
nia is bi-directionally related with pain and mental health 
conditions.16,21,22 Supplementary analyses with additional 
adjustment for depression had negligible influence on our 
estimates. However, the study design in the current study 
cannot verify the causal pathways between these condi-
tions throughout the follow-up, that is, which factors that 
are likely to influence each other. In addition to improved 

Figure 2 Sick leave days (cumulative mean) during 12 months of follow-up for 
participants in each stratum of occupational programme and insomnia.

Table 2 Associations of Occupational Program and Insomnia with Accumulated Sick Leave During 12 Months Follow-Up. Insomnia 
Measured by Insomnia Severity Index (ISI)

No. of 
Persons

Days with Sick Leave

Age Adjusted 
Mean

Age-Adjusted Mean Difference 
(95% CI)a

Multi-Adjusted Mean Difference 
(95% CI)ab

No insomniac

Inpatient program 38 105 Reference Reference

Outpatient program 34 105 0 (−40 to 39) −3 (−43 to 37)

Insomniad

Inpatient program 48 97 −8 (−44 to 28) −12 (−48 to 24)
Outpatient program 43 148 43 (5 to 80) 46 (8 to 83)

Notes: aMean difference: difference in number of sick leave days relative to the reference group of people in the inpatient program without insomnia. bAdjusted for age, sex 
and education. cISI-score <11. dISI-score ≥11. 
Abbreviations: CI, confidence interval; ISI, Insomnia Severity Index.
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sleep quality, therapies that target insomnia may improve 
pain,39,40 psychological well-being41,42 and fatigue.43 To 
understand this complexity, future studies should be 
designed to assess the effect of targeting insomnia in 
return to work interventions, and if and how specific 
principles from cognitive-behavioral therapy for insomnia 
should be combined with other dimensions of the multi-
modal inpatient program. Furthermore, more research is 
needed on which interventions are most effective for cer-
tain individuals. It has been suggested that subgroups 
should be identified based on prognostic return-to-work 
factors;7 therefore, our findings are important, as they 
suggest that insomnia should be addressed before sick- 
listed individuals take part in occupational rehabilitation 
programs, and that insomnia may assist in early identifica-
tion of individuals at high risk for long-term sick leave.

This trial’s strengths include the use of high-quality 
sick-leave registry data that provided complete and 
detailed data on sick leave and return to work throughout 
the long follow-up (12 months). Another strength is the 
detailed sleep questionnaire administered at the start of the 
intervention. Although primary researchers were not 
blinded in preparing for the data set, one of the authors 
was blinded to initiate and perform a separate analysis 
when conducting the primary outcome in the original 
study.24 Moreover, employees at the Norwegian Labor 
and Welfare Service who registered sick-leave data were 
unaware of the group allocation in this study. Another 
strength is that the Norwegian Labor and Welfare Service 
invited participants from among those who fit the eligibil-
ity criteria in the registry. However, only 38% (of 3808 
invited) responded, and only 271 underwent a full clinical 
multidisciplinary eligibility assessment. Some limitations 
should be mentioned when interpreting the findings. First, 
we had no usual care control group and, therefore, no 
information on how these interventions compare with 
usual care. Although the inpatient program included 
a consistent wakeup time, information about sleep habits, 
and recommendations to improve sleep, the program did 
not include specific treatment components from the cogni-
tive-behavioral therapy for insomnia. Unfortunately, we 
had no information about the use of sleep medication or 
if the participants had other sleep disorders (eg, obstruc-
tive sleep apnea, restless legs syndrome). It should also be 
noted that legislation, social security systems and occupa-
tional rehabilitation services differ between countries. 
Thus, generalizing our findings to other countries or set-
tings with different services may not be straightforward. 

Subgroup analysis itself presents some challenges as well. 
For instance, considering that our subgroup analysis was 
not part of the original study protocol,28 the participants 
were not randomized within subgroups by stratification. 
Although this might have created imbalances in possible 
confounders between the programs, it should be noted that 
insomnia at baseline was not influenced by the interven-
tion itself or by prognostic characteristics that emerged 
after randomization. Finally, the study may have been 
underpowered to detect statistically significant interaction 
between insomnia and occupational programs on future 
work participation.

In conclusion, we found that the favorable effect of 
a multimodal inpatient program on future work participa-
tion was associated with insomnia. No difference between 
the programs was found in those without insomnia. These 
findings suggest that insomnia should be addressed speci-
fically before individuals on sick leave are considered for 
participation in occupational rehabilitation, and that indi-
viduals with insomnia may benefit in particular from inpa-
tient multimodal occupational rehabilitation.
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