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Abstract

Background: Musculoskeletal disorders (MSDs) and common mental disorders (CMDs) are the most frequent
reasons for long-term sick leave and work disability. Occupational rehabilitation programs are used to help
employees return to work (RTW). However, knowledge regarding the effect of these programs is scarce, and even
less is known about which programs are best suited for which patients. This study aims to compare the RTW results
of two interdisciplinary occupational rehabilitation programs in Norway, as well as to examine the delivery and
reception of the two programs and explore the active mechanisms of the participants’ RTW processes.

Methods/design: We will use a mixed-method convergent design to study the main outcome. Approximately 600
participants will be included in the study. Eligible study participants will be aged 18–60 years old and have been on
sick leave due to MSDs, CMDs, or both for at least 6 weeks. Interdisciplinary teams at both participating clinics will
deliver complex occupational rehabilitation programs. The inpatient rehabilitation program has a duration of 4
weeks and is full time. The outpatient program has a duration of 3 months and involves weekly sessions. The
primary outcome is RTW. Secondary outcomes are differences in the incremental cost for an averted sick leave day,
cost utility/benefit, and differences between the programs regarding improvements in known modifiable obstacles
to RTW. Subgroup analyses are planned. The researchers will be blinded to the intervention groups when analyzing
the quantitative RTW data.

Discussion: This study aims to provide new insights regarding occupational rehabilitation interventions, treatment
targets, and outcomes for different subgroups of sick-listed employees and to inform discussions on the active
working mechanisms of occupational rehabilitation and the influence of context in the return-to-work process.

Trial registration: Current controlled trials ISRCTN12033424, 15.10.2014, retrospectively registered.

Keywords: Study protocol, Mixed method, Return to work, Occupational rehabilitation, Musculoskeletal disorders,
Common mental disorders, Process evaluation
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Background
Work disability represents a huge problem not only for em-
ployees, but also for their families, workplaces, and society
[1]. At the end of 2017, a total of 16.9% of the Norwegian
population between 18 and 66 years old received a health-
related benefit [2]. In the second quarter of 2020, the total
rate of physician-certified sickness absence was 5.2%; 32.2%
of the absences were due to musculoskeletal disorders
(MSDs), and 17.3% were due to common mental disorders
(CMDs) [3]. Comorbidities are also common and are asso-
ciated with an increased length of sick leave and increased
rates of disability pension [4, 5]. General practitioners in
Norway use referrals to complex occupational rehabilitation
programs in specialist health services for some of these pa-
tients to promote faster and more sustainable RTW. How-
ever, the path towards RTW is a dynamic process [6], and
the outcome cannot be accurately predicted just from
knowledge of the medical or physical dimensions of the dis-
order or condition [7]. At the same time, knowledge re-
garding the effects of these occupational programs and who
will benefit from which intervention is insufficient. In gen-
eral, more studies are needed to evaluate interventions both
for patients with MSDs [8] and those with CMDs [9]. Add-
itionally, studies with a process evaluation are needed in
order to improve our knowledge about intervention pro-
grams, the RTW process, and the influence of context [10].
Since no treatment is likely to affect all patients with the
same disorder in the same way [11], more subgroup ana-
lyses in evaluations of occupational rehabilitation programs
are also recommened [12].
In this project, we aim to increase the knowledge in

this area by evaluating two occupational rehabilitation
interventions in Norway and their treatment targets and
outcomes for different subgroups of sick-listed em-
ployees and to inform discussions on active working
mechanisms of occupational rehabilitation and the influ-
ence of context in the RTW process.
Intervention programs are delivered to patients with

MSDs, CMDs, or a combination of both types of disorders.

Definition of occupational rehabilitation
Occupational rehabilitation can be conceptualized as “a
timely, goal-oriented, and planned process, in which vari-
ous stakeholders collaborate to provide the necessary
means to empower patients in their effort to achieve opti-
mal functional capacity, coping skills, independence and
participation in working life” [13]. Professionals, particu-
larly rehabilitation teams, work with patients, employers,
and social insurance case managers to obtain a timely
and safe RTW [14].

Complex occupational rehabilitation programs
Complex occupational rehabilitation programs include
several components that may act both independently and

interdependently. They are usually delivered by interdis-
ciplinary or multidisciplinary teams [15]. According to
Costa-Black (2013: 432–437), there are several core com-
ponents of RTW programs for workers with MSDs. They
include cognitive-behavioral approaches, education to
promote self-care and pain management, education/advice
about activity and work, physical exercise programs, and
work ability assessments. Additionally, there is often an
interface between the workplace and different stake-
holders to make the RTW process as effective as possible.
Many of the fundamental components are quite similar in
programs aimed at both MSD and mental health condi-
tions [15]. According to Wade, effective rehabilitation de-
pends on an expert multidisciplinary team working within
the biopsychosocial model of illness and working collab-
oratively towards agreed goals in a person-centered
process [16]. Additionally, as Waddel and Burton denote,
RTW interventions do not simply involve the delivery of
healthcare directed at symptoms or biological and psycho-
logical factors, but also require to simultaneously over-
come occupational obstacles, which is why the employer
must be involved in the RTW process [14].

Effect of occupational rehabilitation programs
Several systematic reviews have shown that complex
RTW programs may increase RTW rates and may even
be cost-effective [15, 17]. Programs that include a work-
place component [18] and the use of an RTW coordin-
ator [18] may be more successful than others.
There are few systematic reviews that include analyses

of different effects of interventions on RTW among sub-
groups of patients. A review that did look for subgroups
among low back pain patients showed inconclusive results
[8]. However, several single trials have shown that there
may be differences in the effects of comprehensive inter-
ventions compared with treatment as usual or less com-
plex interventions among subgroups of patients. Patients
who may benefit more from comprehensive programs are
those with high complexity, poor prognosis or a high de-
gree of problems (psychosocial and physical) (MSDs) [19,
20], those with mental health problems [21] who have
been out of employment for a long time [22], those who
are distressed and who intend to RTW at baseline despite
symptoms [23]; and those with low job satisfaction [24].
Patients who are at risk of losing their job and who have
little influence on their work situation [25] and those in
need of a new job [26] may also benefit from a compre-
hensive intervention. In addition, while women with
MSDs [27] or chronic widespread pain [28] might benefit
from a comprehensive intervention, such an intervention
might delay the RTW for men with low back pain [28].
Additionally, patients with mental health problems who
receive a complex, multidisciplinary intervention detached
from the workplace [29] or an exposure-based RTW [30]
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may have a more delayed RTW than those who receive
ordinary case management.

Modifiable and nonmodifiable factors in RTW
interventions
Identifying obstacles to RTW that are modifiable may help
occupational rehabilitation clinicians target their interven-
tions. Achieving change at the individual or occupational
level that may influence RTW through different short-
term, intermediate, and long-term outcomes. A best-
evidence synthesis based on systematic reviews identified
several factors across different health conditions at the in-
dividual level that may be addressed. These factors in-
cluded health symptoms, health perceptions, general
health, functional disability, pain, fatigue, fear-avoidance
beliefs, and a lack of motivation to RTW [31]. Several
studies have identified RTW self-efficacy as an important
and modifiable predictor for actual RTW [32]. Other iden-
tified factors at the individual level are self-reported work
ability [33], recovery and RTW expectations [34], and in-
creased self-awareness or self-understanding [35]. Increas-
ing one’s activity level, restoring function, and changing
behavior are all stated as intervention goals at the individ-
ual level to help people RTW [14].
At the organizational level, clinicians may also address

several obstacles to their participants’ RTW process
through dialog and cooperation with the workplace.
Some of the modifiable risk factors for sick leave and de-
layed RTW that have been identified are physical and
psychological demands, job strain, job or role stress, a
lack of supervisory support and social support, bullying,
low job satisfaction, low job control, poor leadership
quality, and a high effort-reward imbalance [36, 37]. A
lack of contact with the employer, poor communication,
hostile reactions and judgments, and poor organizational
support have also been identified as important obstacles
to be addressed [38]. Increasing job autonomy, on the
other hand, may increase the RTW self-efficacy of in-
jured workers [39]. Interaction and dialog with stake-
holders in the workplace are seen as important for
strengthening organizational support and finding effect-
ive means to avoid delayed RTW [40]. Employees seek-
ing a new employer may also benefit from interaction
and coordination between clinicians and other stake-
holders, especially disability case managers [41].
Several nonmodifiable prognostic factors for RTW that

may influence work participation and the success of the
interventions have also been identified. These factors in-
clude older age, lower educational level; lower socioeco-
nomic status; and greater sick leave history [42],
comorbidities [43], childhood adversities [44], and other
life events [45]. Additionally, employment status and
partial sick leave at baseline of the intervention [46] and
timing of the intervention may also influence RTW [47].

Methods/design
Aims
This study will compare the results of two occupational
rehabilitation programs in Norway for employees on sick
leave due to MSDs, CMDs, and combined and unspecific
conditions. In keeping with the aims of a pragmatic de-
sign, the selected outcomes are chosen to be relevant to
practice [48]. In this setting, relevant stakeholders are phy-
sicians, NAV consultants, patients, practitioners, and clini-
cians who deliver occupational rehabilitation services. The
intention is to inform decisions regarding the selection of
efficient and cost-effective interventions that help people
RTW and decisions regarding for whom an intervention is
beneficial and in which circumstances. The selection of
secondary outcomes is intended to identify modifiable fac-
tors that clinicians may target in their interventions to in-
crease RTW rates among their patients [31, 36]. Another
aim is to study the experience of collaboration between
stakeholders to support RTW outcomes.

� The primary aim of the study is to evaluate whether
there are any differences between the studied
programs in the RTW success rates of the
participating patients. Since both rehabilitation
programs are complex and comprehensive, we
hypothesize that there will be no overall differences
in RTW rates but that some subgroups might
benefit more from one or the other program. As
earlier research has identified, there might be
differences among subgroups based on gender; age;
socioeconomic status; health complexity or severity;
length of sick leave; job satisfaction; RTW
expectations; the risk of job loss; and work-related
strains such as demanding jobs, low decision lati-
tude, conflicts, and poor support.
Differences in cost-effectiveness will be evaluated if
the programs show differences in RTW rates.

� The second aim of the study is to evaluate whether
there are any differences between the programs in
improvements in known modifiable obstacles to
RTW, such as health and function, work ability,
RTW expectations, RTW self-efficacy, and fear
avoidance, among the participants.

� The third aim of the study is to examine the
delivery and reception of the programs to
understand how the interventions produce change.
This aim will be achieved by investigating the
clinicians’ evaluations of how the programs might
work; the participants’ expectations of the program
and how they respond to and interact with the
interventions; and the effect of contextual factors on
intervention mechanisms and outcomes in the RTW
process, both at the individual and organizational
levels.
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� The fourth aim of the study is to explore key
stakeholder views and experiences of RTW
coordination. Key stakeholders are defined as
patients, rehabilitation teams, employers, insurance
case managers, general practitioners, and
occupational health services.

� Our last two aims are to increase our understanding
of any differences and similarities in the success of
RTW outcomes for the participating clinics by
combining the quantitative results for the primary
objective of the study with the qualitative and
quantitative results from the process evaluation in
the study. An overarching aim is to support
interactive learning between researchers and
rehabilitation professionals for the development of
program structures and practices that improve
RTW outcomes for their patients.

The project acronym is STAiR, which is a combination
of letters from the names of the two participating clinics.
The standard protocol items for clinical trials (SPIRIT)
are followed [49].

Study design
The study uses a mixed-method design, in which out-
come evaluation is combined with process evaluation.
The purpose of the mixed approach in this study is to
elaborate on the quantitative RTW results of the inter-
ventions by use of a process evaluation to increase our
understanding of the mechanisms involved and the in-
fluence of the context in the RTW process. Conducting
a process evaluation in addition to the outcome evalu-
ation provides a more detailed understanding that is
needed to inform policy and practice in the evaluation of
complex interventions [10]. The different research com-
ponents of the study also require different approaches to
address the research questions and achieve the aims of
the study. We have chosen a pragmatic approach to
evaluate the programs as they are delivered in normal
practice to the clinics’ usual patient groups with indi-
vidually tailored services [48]. This approach allows for
variations and flexibility in the delivery of services at the
two clinics, turnover among health personnel, and other
unforeseen variations during the follow-up period.
To evaluate short-term, intermediate, and long-term

outcomes and the influence of context in the RTW
process, we combine the use of questionnaires, registry
data, and several qualitative data collection methods.
The quantitative strand related to the main outcome in
the study is performed in parallel with the strands asso-
ciated with the process evaluation. The quantitative and
qualitative research questions, data collection, and data
analysis will be separate in the investigation of the main
outcome but will be combined for the conclusion of the

study. The design is categorized as a convergent parallel
design following Creswell and Plano Clark [50].
This protocol article mainly presents the quantitative

strands of the study, including the questionnaires to be
used in the process evaluation. The process evaluation is
presented in a separate protocol article [51] and is based
on a theory-driven and interactive research design, util-
izing program evaluation theory and logic analysis in-
spired by the principles of realist evaluation [52].

Study setting and context
In Norway, most employees with MSDs and CMDs visit
a general practitioner if they need a sick leave note. Ac-
cording to the National Insurance Act, they are entitled
to tax-paid sickness benefits if they are incapable of
working due to disease, illness, or injury [53]. Sickness
benefits are paid from the first day of absence for a
period of up to 52 weeks, usually at the same level as
employment income. After the sick leave period, work
assessment allowances or disability pensions may be
granted if work ability is reduced by 50% or more. The
allowances are 2/3 or less of the employment income,
with a maximum duration of 3 years. Physicians may
refer sick-listed employees to primary care or complex
occupational rehabilitation interventions in secondary
and tertiary healthcare to facilitate RTW. Complex re-
habilitation programs are offered to a small number of
persons who need a service that goes beyond what is de-
livered in primary care. The nature of these persons’ ill-
ness, the length of time they have been off work, and
their circumstances at work or home often make their
needs more complex [4].

Study population
The study population consists of employees who are re-
ferred to either of the two occupational rehabilitation
clinics by their practitioners. Those with musculoskeletal
disorders and common mental disorders and combined
and unspecific conditions will be included. See Table 1
for additional information.

Recruitment
All patients who are referred to either of the two partici-
pating clinics for occupational rehabilitation and are ap-
proved by the admission team at the clinics will be
invited to participate in the study. The patients will re-
ceive written information about the study before/when
they arrive at the clinics. The provision of supplemental
information and the recruitment and collection of the
signed agreement forms will be organized by the clinics
during the first week of the program. A project assistant
will administer the questionnaires and any other follow-
up. A flow chart is shown in Fig. 1.
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Interventions
The participants recruited for the project will receive
treatment either in an outpatient occupational rehabili-
tation clinic at the Hospital of Telemark in Porsgrunn or
in an inpatient occupational rehabilitation clinic in Rau-
land. The clinics are located in secondary and tertiary
healthcare in Norway. The interventions will be deliv-
ered ‘as usual’ at both clinics by interdisciplinary teams.
The components of both interventions may be charac-
terized as 1) a biopsychosocial component incorporating
individual or group-based cognitive-behavioral ap-
proaches, physical exercise, and education; 2) a work-
related component including the assessment of work
ability and readiness for RTW, goal setting, the discus-
sion of rights and responsibilities as an employee on sick
leave, efforts to increase RTW self-efficacy and commu-
nication with other stakeholders; and 3) an interdiscip-
linary component. Please refer to the process evaluation
protocol for more details regarding the conceptual
model of occupational rehabilitation and contextual dy-
namics involved [51]. The inpatient program is more
standardized, group-based, and intensive than the

outpatient program. The outpatient program, on the
other hand, is more individually tailored and has closer
collaboration with the workplace and the local commu-
nity than the inpatient clinic.

The program at the outpatient clinic
Two interdisciplinary teams are working at the clinic.
Each team consists of a physician, physiotherapist/psy-
chomotor physiotherapist, psychologist, occupational
work consultants, and a team coordinator. The program
has a duration of 3 months. Four to six new patients ar-
rive each week. On the first day at the clinic, the whole
team has individual dialogs with the patients to map
their resources, barriers, and possibilities for work [54].
Then, the team discusses the information they have ob-
tained and plans the goalsetting meeting with the patient
2 days later. The patient prepares for the same meeting
by writing down their short- and long-term goals for
RTW. They also color a visual tool (in the shape of a
shoe) that is used to identify their challenges and re-
sources in different areas, such as work, body, self and
family, and finances. At the meeting, two representatives

Fig. 1 Flow chart of the design of the study
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from the team and the patient discuss and agree upon
an individualized rehabilitation plan. The plan may in-
clude individual therapeutic conversations with a psych-
ologist, nurse, or physician. The patients may also
receive a course held by the psychologist, covering
themes such as anxiety, depression, and stress manage-
ment, which is organized as education and group con-
versations. The plan often includes physiotherapy given
by a physiotherapist with specialist competence in basic
body awareness or psychomotor physiotherapy. The
treatment is given individually or in groups. If the pa-
tient will benefit from follow-up by health interventions
in his or her local community, e.g., due to travel dis-
tances, this is also taken into consideration when creat-
ing the plan. Each patient has a coordinator who follows
up with the patient and coordinates dialogs with the pa-
tient’s employer, NAV consultant, or others during the
program. Counseling by phone is given when needed.
After 3 months, the coordinator has a closing conversa-
tion with the patient, usually together with one of the
clinicians. In the evaluation made by Kvaal and col-
leagues [54], most of the patients had one or more indi-
vidual conversation(s) with one or more team members
during follow-up, and the patients had an average of
four conversations, with a range between 0 and 14. Ap-
proximately half of the patients participated in sessions
held by physiotherapists, and one-third of the patients
participated in the course held by the psychologist. The
typical intensity is 1–2 sessions/week. Communication
with the patient’s employer and NAV consultant is often
done more than once during the follow-up. It is usually
done by phone but is also done through meetings at the
clinic or the workplace. For more details regarding the
intensity of the intervention, see Table 2.

The program at the inpatient clinic
Three interdisciplinary teams are working with the RTW
program at the clinic. Each team consists of a physician,
a physiotherapist/psychomotor physiotherapist, a psych-
ologist or a nurse, an occupational work consultant, and
a sports pedagogue. One of them has the role of team
coordinator. All teams and their patients also have ac-
cess to a nutrition counselor, a riding instructor, and
recreational instructors. Seventeen patients arrive at the
clinic at the same time and stay for four consecutive

weeks (36 h/week). The physician reads all the informa-
tion in the referral papers sent from the patient’s general
practitioner. In collaboration with the team, it is decided
which team members will perform the first mapping
conversation with the patient and who will be the coord-
inator during the patient’s stay at the clinic. The coord-
inator is responsible for a weekly meeting with the
patient and decides whether the patient needs an indi-
vidual therapeutic conversation with any of the other
team members. The coordinator also contacts the em-
ployer and/or NAV. The team coordinates its activities
and discusses approaches in regular team meetings. Indi-
vidual goal setting and RTW planning are organized as a
process in six group meetings during the stay. Visual
tools are also used at the outpatient clinic to stimulate
dialogue about the patient’s challenges and resources in
the RTW process. The main part of the program is
group-based physical activities such as gym, water exer-
cise, psychomotor physiotherapy, climbing, Nordic walk-
ing, and other outdoor activities, which are led by sports
pedagogues or physiotherapists. Different team members
also give educational sessions in groups. The sessions
cover themes such as the connection between bodily
and psychological reactions, pain management, physical
activity and training, introduction to mindfulness, diet
and nutrition, and rights and responsibilities as an em-
ployee on sick leave. Communication with the patient’s
employer and NAV consultant is usually done once dur-
ing the stay by phone. For more details regarding the in-
tensity of the intervention, see Table 2.
Description of the core components and intensity of

the clinics, adopted from Costa-Black et al. 2013: 432
[15].

Outcome measurements
Primary outcome measures

Return to work RTW is our primary outcome measure,
and it will be measured in different ways with registry
data from NAV.

1. Cumulative number of sickness absence days. In
line with Aasdahl and colleagues [55], the primary
outcome measure is defined as the cumulative
number of sickness absence days. By combining

Table 1 Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

• Employees with MSDs, CMDs, or a combination. They may have additional
disorders
• Age 18 to 60 years
• Sick leave for at least 6 weeks, either in one continuous period or several

periods during the last 12 months, related to actual health complaints
• Sufficient Norwegian language skills to fill out questionnaires

• Severe psychological disorders (e.g., schizophrenia and other
psychotic disorders, bipolar disorder, or personality disorders)

• Substance addiction
• Pregnancy
• More than two years out of work
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information from the different medical benefits, we
will calculate the days on medical benefits
(according to a 5-day work week) for every month
during follow-up. Time on graded sick leave will be
transformed into whole workdays. Days receiving
sick-leave payment and work assessment allowance
will be adjusted for the employment fraction, in-
cluding a graded disability pension at inclusion. Any
increase in the disability pension during follow-up
will be counted as sick leave. The cumulative num-
ber of sickness absence days will be calculated at 6,
12, 24, and 60 months after inclusion. The evalu-
ation of any subgroup differences will be based on
this outcome.

2. Time to stable return to previous or new work, full
or partial, for at least 4 weeks without relapse. Time
to RTW will be calculated as the number of
calendar days measured from the start of the
program until 5 years later.

3. The proportions of workers at work full time or
part-time, at baseline and every month after the
start of participation in the program for 5 years.

4. The proportion of workers who increase or
decrease their work status or who have the same
work status as they had at baseline. This outcome
will be measured at 3, 6, 12, 24, and 60months
after baseline.

5. Individual shifts between work, sick leave, and other
social security benefits. This outcome will be
monitored continuously based on registry data
collected from 2 years before inclusion until 5 years
after inclusion in the study [6].

To increase the external validity of the study, the
RTW results for items one and two will also be com-
pared to the results of a matched group drawn from the
NAV registry.

Secondary outcome measures
Economic evaluation measures: An economic evaluation
will be performed if there is a statistically significant dif-
ference in RTW rates between the programs. The main
outcome measure will be the incremental costs for an
averted sick leave day in the two intervention groups

Table 2 Programs at the inpatient and outpatient occupational rehabilitation clinics

Program Outpatient clinic Hours Inpatient clinic Hours

Duration 3 months 1–3 h/
week

4 weeks 36 h/
week

Mapping process and work
ability assessment

Interdisciplinary assessment(questionnaire,
interviews, and team discussions)

Interdisciplinary assessment(questionnaire,
interviews, and team discussions)

Cognitive-behavioral approaches Individual therapeutic conversation
and/or treatmentCounseling by phone
when needed

1–10 h
0–20 h

Individual therapeutic conversation
Group activities

4–15 h
2–4 h

Development of an RTW plan Patient and team, + individual 1 h Group process, + individual 6 h

Education to promote self-care
and pain management

Education in groups according to
individual needs

2 h × 4 Education in groups 7 h

Education/advice about activity
and work

Individual counseling with a work consultant > 1 h Individual counseling with a work consultant
Education in groups with a work consultant

> 1 h
1 h

Exercise program Psychomotor physiotherapy if needed, one
to one or/and in groups

1–10 h Group activities (gym, water exercise,
psychomotor physiotherapy, climbing, Nordic
walking, and other outdoor activities). Half of
the group can practice riding
(75 min × 5)Organized leisure activities and
own activities

43 h Varies

Interface with the workplace Communication via phone and/or meetings.
Workplace visits if needed

1–4 h Communication via phoneSeldom meetings
or workplace visits

1–2 h

Communication with other
stakeholders

Communication via phone and/or meetings
(GP or other healthcare providers or local
NAV consultant)

> 1 h Communication via phone and/or meetings
(GP or other healthcare providers or local
NAV consultant)

> 1 h

Interdisciplinary team Physician, psychologist or conversation
therapist, NAV−/work consultant,
physiotherapist/psychomotor physiotherapist,
and team-coordinator

Physician, psychologist or conversation
therapist, work consultant, psychomotor
physiotherapist, physical education teacher,
and team-coordinator. Additional: nutrition
counselor, riding instructor, and recreation
instructor

RTW coordinator Yes Yes
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compared to the reference group and in the inpatient
program compared to the outpatient program. Data will
be collected both through the administration of ques-
tionnaires and the extraction of records directly from
the clinics. Health economic data will be collected 1 year
after the participants’ initiation into the project. Sub-
group analyses will also eventually be conducted.
A cost-utility analysis (CUA) will be performed by

using a health-related quality of life questionnaire, the
SF-12 version 2 [56], and converting the SF-12 scores to
SF-6D scores. The SF-12 consists of 12 questions scored
on 3- and 5-point Likert scales.
Work ability: Work ability will be measured with three

items from the Work Ability Index (WAI) [57]. The par-
ticipants will estimate their current work ability com-
pared with their lifetime best ability. The score ranges
from zero (cannot work at all) to ten (best work ability
ever). The experienced work ability related to physical
and psychological demands is scored on 5-point Likert
scales. Work ability will be measured at all time points.
Return-to-work self-efficacy (RTWSE): RTWSE will be

measured by the Return-to-Work Self-Efficacy Scale
(RTWSE-19) [58, 59], which has three subscales: meeting
job demands [7], modifying job tasks [7] and communi-
cating needs to coworkers and supervisors [5]. All items
are scored on 10-point Likert scales.
Fear avoidance for work: Fear avoidance will be mea-

sured with a subscale from the Fear-Avoidance Belief
Questionnaire [60, 61]. The scale consists of seven items
and is scored on a 7-point Likert scale.
Return to work expectations: RTW expectations will be

measured by one item from the WAI questionnaire: Ex-
pectations of ability to remain in the present profession
in 2 years, with the response categories: barely, uncertain
and quite certain. We will also use two questions from
the Fear-avoidance for work scale: I do not think that I
will be back to my normal work within 3 months and I
do not think that I will ever be able to go back to that
work, both scored on a 7-point Likert scale. We will also
include an additional question measuring RTW expecta-
tions: If you expect to return to work after occupational
rehabilitation, after how long do you expect to return to
work?, with the response categories: immediately or
within 2 weeks, within 1 month, within 2 months, within
3 months, within 4 months, within 5 months, within
6 months, within 1 year, more than 1 year, never, and
don’t know/uncertain.
Health and illness perceptions: Health and illness per-

ceptions will be measured with items from a variety of
instruments. General health will be measured by one
item from the SF-12, scored on a five-point Likert scale.
Subjective health complaints (SHCs) will be measured
with the SHC questionnaire [62]. This scale consists of
twenty-nine items scored on a four-point scale from

zero (no complaints) to three (serious complaints) and
has 5 subscales: musculoskeletal pain (8 items), pseudo-
neurology (6 items), gastrointestinal problems (8 items),
allergies (5 items), and flu (2 items). We will use the first
3 scales. Complaints will be reported for the last 30 days.
From the Illness Perception Questionnaire [63], we will in-

clude an open-ended response item asking the patients to
list the three most important causal factors for their illness.

Additional measures
Personal and work-related conditions will be measured
with questionnaires. If the origin of the measure is not
mentioned, then the measure is adopted from a Norwe-
gian national survey.
Personal-related questions and background variables

include the following:

� Gender, age, education, civil status, economy, life
events, physical activity, etc.

� An adapted version of the Adverse Childhood
Experiences (ACE) questionnaire [64].

Measures of work-related conditions include questions
drawn from national surveys regarding the following:

� Profession, industry, full time/part-time work, years
employed, rank, type of work, working arrangement,
type of contract and work accommodations, and
expected type of work after rehabilitation.

� Experience of downsizing or restructuring at work
and concern about losing one’s job.

� Functional ability and accommodations at work.
� Work characteristics, autonomy [8], social support

[2], conflicts [2], job satisfaction [1], job involvement
[1], and work commitment [1]. The measures are
obtained from the General Questionnaire for
Psychological and Social Factors at Work
(QPSNordic) [65].

� Effort-reward imbalance. The measures are taken
from the Effort-Reward Imbalance scale [66]. We
use seventeen of the original twenty-three items
across three scales: effort, reward, and
overcommitment.

� Organizational support [67]. We use twelve of the
original thirty-six scale items.

� Evaluation of health care services. Questions
regarding the evaluation of health care services are
drawn from The patient satisfaction questionnaire
developed by the Norwegian Knowledge Centre for
Health Services [68]. Questions regarding the use of
health care services are adapted from Norwegian
national surveys. A new questionnaire was
developed to evaluate rehabilitation interventions.
Work on program theories at the two clinics, the
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description of program components, interviews with
participants, and research on modifiable factors that
can be approached in the interventions inspired the
selection of the variables.

An overview of outcome assessments, questionnaire
items, and timing are given in Tables 3–4 in the appendix.

Data collection
Quantitative and qualitative data collection methods will
be used.
We will obtain registry data from NAV on work partici-

pation, sickness benefits, work assessment allowances, and
disability pensions. Data regarding labor participation and
employment will be collected from the State Register of
Employers and Employees administered by NAV or
equivalent data from Statistics Norway. Data on education
will be obtained from the National Education Database
(NUDB). Information about diagnoses and treatments in
specialist healthcare will be collected through the Norwe-
gian Patient Registry (NPR). The participants will be
followed from 2 years before inclusion until 5 years after
their inclusion in the project via their registry data.
Survey data collection will be performed at baseline,

the end of the program, and 6 and 12 months after the
start-up of the program.
Data on program components, services, and epicrises

will be collected from the clinics. Data associated with the
participants’ evaluation of the program and their RTW
processes will be collected via a survey, and from a group
of approximately 40 participants. These participants were
interviewed four times: at the start and end of the pro-
gram and approximately 6 and 12months after start-up.
Different methods will be used to collect data from the

participating teams and key stakeholders (observations at
the clinics, interviews, focus groups, and dialog meetings).
For more details on the type of data collection that will be
used for the process evaluation, please refer to the STAiR
process protocol [51]. An overview of the outcome assess-
ments and timing is given in the appendix.

Sample size
Estimation of the sample size is based on the assumption
that approximately 50% of the patients will have a stable
RTW, full-time or part-time, after 1 year. A two-sided
survival analysis with a 5% level of statistical significance
and 80% power shows that we will be able to detect a
statistically significant difference between the programs
at a hazard ratio of 0,73 with a sample size of 600 partic-
ipants. Due to the lower capacity at the outpatient clinic,
200 participants will be recruited from the outpatient
clinic and 400 will be recruited from the inpatient clinic.

Statistical methods and analysis
Analyses of differences in the results between the two
interventions will be undertaken both according to
intention-to-treat principles and per protocol. Descrip-
tive statistics and standard statistical tools (such as t-
tests and chi-square tests) will be used to compare the
baseline measurements of the treatment arms.

Outcome assessment and evaluation
Cox proportional hazard models will be used to analyze the
time until stable/sustainable RTW. Analyses will be per-
formed for both full-time and part-time RTW. If there is an
imbalance in any prognostic factors for RTW and this fac-
tor is strongly correlated with the RTW outcome, analyses
of differences in RTW between the two clinics will be ad-
justed for prognostic dissimilarities if we have sufficient
power [69]. To determine the probability of RTW, sick
leave, other benefits, or disability pension, a multistate
model can be established [70]. This model can determine
whether there are differences in the patterns of RTW if dif-
ferences in the results are discovered in the overall analyses.
Since the primary outcome data are based on complete
registry data, missing data should not be a problem.

Subgroup analyses
Subgroup analyses will be performed for the primary out-
come (stable/sustainable RTW). All subgroup analyses will
be performed using the same analytical model as that for
the primary outcome but will also include the subgroup of
interest and a treatment-by-subgroup interaction [69]. Inter-
action tests will be considered significant at the 5% level.

Cost-effectiveness/utility/benefit analyses
In evaluating the cost-effectiveness/utility/benefit of the
interventions, we will follow the Norwegian guidelines for
health economic evaluation [71]. In performing the cost-
effectiveness analysis (CEA) for the interventions, we will
calculate a single combined measure, the incremental
cost-effectiveness ratio (ICER). The ICER will be calcu-
lated as the difference in cost between the interventions
divided by the difference in RTW outcomes. Second, the
cost-utility analysis (CUA) will be performed with the SF-
12 scores, which will be converted into SF-6D health util-
ity scores as suggested by Brazier and colleagues [72]. The
incremental cost-utility ratio will be calculated as the dif-
ference between costs for the interventions divided by the
difference in the health utility, measured as quality-
adjusted life years (QALYs). Any differences between the
interventions will also be examined based on a cost-
benefit analysis (CBA). In the CBA, the effects of the inter-
ventions, e.g., the QALYs and/or the intensity of labor
market participation (stable RTW) and/or other health
benefits, will be converted into Norwegian kroner.
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Discussion
Occupational rehabilitation programs are complex and are
provided in unpredictable, open contexts, which may result
in differences in achieved outcomes and variation in effects
between subgroups of patients [10]. Mixed-method research
draws upon the strength of both quantitative and qualitative
approaches and is seen as a powerful tool for investigating
complex processes and outcomes in health services research
[73]. Combining these methods increases our possibility of
understanding “what works” and why [74]. A process evalu-
ation is seen as imperative for understanding the context of
the participants, the setting, and the processes in which the
results occur to make informed judgments about programs
and their applicability to different settings and under differ-
ent conditions [75]. Pragmatic approaches are also valued
since they focus on real-world applications of interventions
and are seen as better suited to provide a foundation for in-
formed decisions among alternative treatments for patients,
clinicians, and third-party funders [76].
There is still too little knowledge of the effective-

ness and cost-effectiveness of inpatient and outpatient
occupational rehabilitation programs for RTW among
employees on sickness absences due to MSDs and
CMDs.

Strengths of the study
This study is one of the very few studies in Norway to in-
vestigate the results of occupational rehabilitation programs
on RTW for patients with MSDs, CMDs, or unspecific
problems. The longitudinal follow-up and a mixed-method
approach with the use of registry data, questionnaires, and
process evaluation are strengths of the study. The use of
national registry data will eliminate recall bias and increase
the quality and reliability of the data on the primary out-
come. The use of qualitative data may open ‘the black box’
of the interventions and allow the description of how the
clinicians, the patients, and the different stakeholders think
the intervention might have worked and which mecha-
nisms might have contributed to the results. Since both the
selected patient groups and the delivery of the two pro-
grams are as close to normal practice as possible, the exter-
nal validity of the results is also expected to be
strengthened. Additionally, the broad approach of using dif-
ferent research questions and selecting methods with both
explanatory and exploratory aims may generate new insight
and understanding regarding the content, delivery, and re-
ception of occupational rehabilitation programs; the RTW
process; and ‘what works’ and why.

Limitations of the study
A design with a randomized clinical trial is the preferred
design to examine the study questions. This project started
as a randomized clinical trial, but due to recruitment prob-
lems, it was not feasible to carry through. We stopped

recruiting when we had reached approximately 80 partici-
pants and decided to change the design. These two ran-
domized arms will be analyzed and reported separately as a
pilot study. We do not have enough power in the statistical
analyzes to evaluate whether there are any significant differ-
ences in effect between the two interventions.
With the two nonrandomized arms described in this

article, we will not be able to evaluate whether there are
any significant differences in effect between the two in-
terventions, and we will not be able to eliminate the bias
associated with differences in the referral of patients to
the two clinics. However, interviews with nearly 40 par-
ticipants, 4 times during a year from the randomized
part of the study, will support us with valuable informa-
tion regarding their reception of the interventions and
mechanisms that influence their RTW process.
We know from interviews with participants that there is

a bias associated with the referral of patients to the clinics
due to patient preferences and possibilities. Some prefer the
outpatient program because they can ensure their ability to
fulfill family or work obligations or because they are not
able to stay away from home for several weeks. On the
other hand, some prefer the inpatient program because
they can disconnect from family or work for a period.
Those who agree to participate in the study and those

who decline may also differ in many unpredictable ways
that we are not able to address with the current study de-
sign. However, we will look for any selection bias by com-
paring the demographic statistics and known predictors of
RTW among those who agree to participate. The RTW
rates in the study will also be compared with national
RTW data from an established quality registry for occupa-
tional rehabilitation. We also plan to draw a matched
group from the NAV registry representing those who re-
ceive treatment as usual and to compare RTW rates for
this group with the results from the participating clinics.
The study intends to reveal whether there is a difference

between the clinics regarding success in RTW rates for dif-
ferent patient groups. When multiple subgroup analyses
are performed, the probability of a false-positive finding can
be substantial, but when properly planned, reported, and
interpreted, they can provide valuable information [77].

Impact of the study findings
The study aims to inform general practitioners, NAV con-
sultants, and occupational rehabilitation professionals
about ‘what works’ and for whom interventions work in
occupational rehabilitation, increasing their ability to
make informed decisions in the selection of treatment and
to develop interventions. With the use of a pragmatic ap-
proach and a process evaluation alongside the trial, the
transferability of knowledge and possibilities for imple-
menting effective approaches in the network of occupa-
tional rehabilitation clinics also increase.
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Appendix

Table 3 Overview of questionnaire items and timing

Assessments T0 T1 T2 T3

Individual factors

Gender, age, education, marital status, children, demanding caregiver tasks, family economy, life events X

Work and benefit status X X X X

Changes in work and benefit status since start of rehabilitation X X

Subjective health complaints (SHC) X

SF-12 X X X X

Health and illness perceptions, cause of complaints X

Physical activity X X

Work-related factors

Profession, Employment, hours of employment, working time arrangement, work tenure, type of employment (private/public,
permanent/temporary), size enterprise

X

Experienced downsizing, concerns about the job X

Accomodations at the workplace X

Employer/Colleagues respect functional ability X

Expected/plans for work/ work tasks after rehabilitation X X

Job involvement, work commitment X

Work ability X X X X

Effort, reward imbalance (ERI) X

Work autonomy, support, conflicts (QPS Nordic) X

Organizational support X

Job satisfaction X

Planning change of employer X X X

FABQ-Work X X

RTW self-efficacy X X

Important factors for RTW (21 items) X

RTW expectation X X X X

Health Services

Evaluation of rehabilitation; improvement health and function X X

Evaluation of rehabilitation; change in self-understanding, increased self-efficacy, motivation for change; improvement work ability,
rehabilitation team; program components, collaboration stakeholders

X

Use of health services X X X

T0 = Enrollment; T1 = End of rehabilitation program; T2 = 6months; T3 = 12 months

Eftedal et al. BMC Musculoskeletal Disorders          (2021) 22:158 Page 11 of 15



Abbreviations
RTW: Return to work; CMD: Common mental disorder; MSD: Musculoskeletal
disorder

Acknowledgments
The authors thank the program planning group at Hospital Telemark,
Porsgrunn, and the Occupational Rehabilitation Centre, AiR, Rauland, who
support the project initiation, evaluation planning, and ongoing progress.
Additionally, the authors thank the management, supervisors, and
representatives at both clinics who have participated in describing the
interventions, their usual patients, and the development of necessary
routines.

Authors’ contributions
ME drafted the manuscript. ME, THT, UG, SAL, GA, SK, and CJ
participated in the design and coordination of the trial. SAL was
responsible for and wrote the section on statistics, and MKI was

responsible for and wrote the section on health economics. All authors
participated in the manuscript development and have read and
approved the final version.

Availability of data and materials
The datasets generated during the current study will be available upon
request from Monica Eftedal, monica.eftedal@air.no. The participants will
provide their consent to participate in the STAiR study but not to share
their data with other parties. We expect that all data from
questionnaires, registry data, and interviews will be available in 2027. To
obtain the data, researchers must present research project approval from
a Norwegian Regional Committee for Medical and Health Research
Ethics or others. To obtain registry data on sick leave, a separate
application must be sent to the Norwegian work and welfare
administration. Anonymous data can be obtained by communication
with the corresponding author.

Table 4 Overview of outcome assesments

T0 T1 T2 T3 T4 T5

Return to work:

Cumulated number of sickness days (registry) X X X X X

Stable RTW (registry) X X X X

Proportion of workers full time, part time (registry) (monthly) X X X X X X

Changes work and benefit status (registry) (continuous) X X X X X X

Work and benefit status (questionnaire) X X X X

Patient reported changes in work and benefit status X X X

since start of rehabilitation (questionnaire) X X

Economic evaluation

Incremental costs for an averted sick leave day from a societal perspective X

Cost-utility analysis (CUA) X

Modifiable factors at the clinical level

General health X X X X

Life satisfaction (SF-12) X X X X

Work ability X X X X

FABQ-Work X X

RTW self-efficacy X X

RTW expectation X X X X

Improvement health and function due to program X X

Change in self-understanding due to program X X

Change in self-efficacy due to program X

Motivation for change due to program X

Improvement work ability due to program X

Goal-setting for RTW X X

Evaluation of rehabilitation program

Benefit from the program as a whole X

Benefit from the program components X

Interaction with rehabilitation team-members X

Collaboration with stakeholders during the program X

Planned follow-up after the program X

What facilitates and hinder the RTW-process (qualitative) X X X X

T0 = Enrollment; T1 = End of rehabilitation program; T2 = 6months; T3 = 1 year; T4 = 2 years; T5 = 5 years

Eftedal et al. BMC Musculoskeletal Disorders          (2021) 22:158 Page 12 of 15

mailto:monica.eftedal@air.no


Ethics approval and consent to participate
The study follows the principles stated in the Declaration of Helsinki (1964,
2013) [78]. The participants will receive the standard professional health care
at both clinics, and to the best of our knowledge, there are no risks
associated with participation in the study. The participants will sign a written
informed consent form and will be free to withdraw their consent at any
time. The Regional Committee for Medical and Health Research Ethics in
Western Norway approved this study (No.: 2011/934). The trial is registered in
the ISRCTN registry (No.: 12033424).

Competing interests
The authors declare that they have no competing interests. None of the
authors are involved in the rehabilitation of the participants, but ME and CJ
have scientific positions in the same organization as the inpatient clinic, but in
separate units. The research project is partly funded by the South-Eastern
Norway Regional Health Authority, KLP (a municipal life insurance company in
Norway), and the National Centre for Occupational Rehabilitation in Norway.

Author details
1National Advisory Unit on Occupational Rehabilitation, Haddlandsvegen 20,
3864 Rauland, Norway. 2NORCE Norwegian Research Centre, Bergen, Norway.
3Department of Health, Social and Welfare Studies, University of
South-Eastern Norway, Horten, Norway. 4Team Working Life Aps,
Copenhagen, Denmark. 5Adjunct Scientist, Institute for Work and Health,
Toronto, Canada. 6Department of Public Health and General Practice,
Norwegian University of Science and Technology, Trondheim, Norway.
7Department of Clinical Dentistry, University of Bergen, Bergen, Norway.
8Division of Physical Medicine and Rehabilitation, Vestfold Hospital Trust,
Tønsberg, Norway. 9The Rehabilitation Centre AiR as, Rauland, Norway.

Received: 8 December 2020 Accepted: 19 January 2021

References
1. OECD. Sickness, Disability and Work: Breaking the Barriers. In: A Synthesis of

Findings across OECD Countries: OECD Publishing; 2010. Available from:
http://dx.doi.org/10.1787/9789264088856-en.

2. Kalstø ÅM, Kann C. Færre på helserelaterte ytelser - friskere befolkning?
Arbeid og Velferd [Internet]. 2018;(4) Available from: http://arbeidogvelferd.
nav.no/journal/2018/4/m-03/Færre_på_helserelaterte_ytelser_friskere_
befolkning.

3. Nav. Legemeldt sykefravær etter diagnose og bosted. 3. Kvartal: Nav; 2020
[Available from: https://www.nav.no/no/nav-og-samfunn/statistikk/
sykefravar-statistikk/sykefravar]. Accessed 30 Jan 2021.

4. Øyeflaten I, Hysing M, Eriksen HR. Prognostic factors associated with return
to work following multidisciplinary vocational rehabilitation. J Rehabil Med.
2008;40(7):548–54.

5. Lagerveld SE, Bültmann U, Franche RL, van Dijk FJ, Vlasveld MC, vdF-C CM,
et al. Factors associated with work participation and work functioning in
depressed workers: a systematic review. J Occup Rehabil. 2010;20(3):275–92.

6. Øyeflaten I, Lie SA, Ihlebaek CM, Eriksen HR. Multiple transitions in sick leave,
disability benefits, and return to work. - A 4-year follow-up of patients
participating in a work-related rehabilitation program. BMC Public Health.
2012;12(1):748.

7. Foreman P, Murphy G, Swerrisen H. Barriers and facilitators to return to
work: A literature review. A Report prepared for the South Australian
WorkCover Corporation. Melbourne: Australian Institute for Primary Care, La
Trobe University; 2006. [updated 2006. Available from: http://www.tavrp.
com/wp-content/uploads/2014/07/LaTrobeRTWReview0706.pdf

8. Kamper SJ, Apeldoorn AT, Chiarotto A, Smeets RJ, Ostelo RW, Guzman J,
et al. Multidisciplinary biopsychosocial rehabilitation for chronic low back
pain. Cochrane Database Syst Rev. 2014;9:CD000963.

9. Nieuwenhuijsen K, Faber B, Verbeek JH, Neumeyer-Gromen A, Hees HL,
Verhoeven AC, et al. Interventions to improve return to work in depressed
people. Cochrane Database Syst Rev. 2014;12:CD006237.

10. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process
evaluation of complex interventions: Medical Research Council guidance.
BMJ. 2015;350:h1258.

11. Kraemer HC. Discovering, comparing, and combining moderators of
treatment on outcome after randomized clinical trials: a parametric
approach. Stat Med. 2013;32(11):1964–73.

12. Waddell G, Burton AK, Kendall NAS. Vocational rehabilitation: what works,
for whom, and when? UK: TSO; 2008. [updated 2008. Available from: https://
www.gov.uk/government/uploads/system/uploads/attachment_data/file/2
09474/hwwb-vocational-rehabilitation.pdf

13. Nasjonal kompetansetjeneste for arbeidsrettet rehabilitering. Veileder for
arbeidsrettet rehabilitering i spesialisthelsetjenesten: Nasjonal
kompetansetjeneste for arbeidsrettet rehabilitering; 2020 [cited 2020 03.09.].
Available from: https://arbeidoghelse.no/fagveileder/om-arr/arr-i-
spesialisthelsetjenesten/definisjon/.

14. Waddell G, Burton K. Concepts of rehabilitation for the management of
common health problems. London: TSO; 2004. Available from: http://
kendallburton.com/Resources/Concepts_of_rehabilitation.pdf

15. Costa-Black KM. Core components of return-to-work interventions. In: Loisel
P, Anema JR, editors. Handbook of work disability prevention and
management. New York: Springer; 2013. p. 427–40.

16. Wade DT. What is rehabilitation? An empirical investigation leading to an
evidence-based description. Clin Rehabil. 2020;34(5):571–83.

17. Squires H, Rick J, Carroll C, Hillage J. Cost-effectiveness of interventions to
return employees to work following long-term sickness absence due to
musculoskeletal disorders. J Public Health (Oxf). 2012;34(1):115–24.

18. Cullen KL, Irvin E, Collie A, Clay F, Gensby U, Jennings PA, et al. Effectiveness
of workplace interventions in return-to-work for musculoskeletal, pain-
related and mental health conditions: an update of the evidence and
messages for practitioners. J Occup Rehabil. 2018;28(1):1–15.

19. Haldorsen EM, Grasdal AL, Skouen JS, Risa AE, Kronholm K, Ursin H. Is there
a right treatment for a particular patient group? Comparison of ordinary
treatment, light multidisciplinary treatment, and extensive multidisciplinary
treatment for long-term sick-listed employees with musculoskeletal pain.
Pain. 2002;95(1–2):49–63.

20. Poulsen OM, Aust B, Bjorner JB, Rugulies R, Hansen JV, Tverborgvik T, et al.
Effect of the Danish return-to-work program on long-term sickness absence:
results from a randomized controlled trial in three municipalities. Scand J
Work Environ Health. 2014;40(1):47–56.

21. Nystuen P, Hagen K. Solution-focused intervention for sick listed
employees with psychological problems or muscle skeletal pain: a
randomised controlled trial [ISRCTN39140363]. BMC Public Health. 2006;
6(1):69.

22. Reme SE, Grasdal AL, Lovvik C, Lie SA, Overland S. Work-focused cognitive-
behavioural therapy and individual job support to increase work
participation in common mental disorders: a randomised controlled
multicentre trial. Occup Environ Med. 2015;72(10):745–52.

23. van Oostrom SH, van MW, Terluin B, de Vet HC, Knol DL, Anema JR. A
workplace intervention for sick-listed employees with distress: results of a
randomised controlled trial. Occup Environ Med. 2010;67(9):596–602.

24. Stapelfeldt C, Christiansen D, Jensen O, Nielsen C, Petersen K, Jensen C.
Subgroup analyses on return to work in sick-listed employees with low
back pain in a randomised trial comparing brief and multidisciplinary
intervention. BMC Musculoskelet Disord. 2011;12(1):112.

25. Jensen C, Nielsen CV, Jensen OK, Petersen KD. Cost-effectiveness and cost-
benefit analyses of a multidisciplinary intervention compared with a brief
intervention to facilitate return to work in sick-listed patients with low back
pain. Spine. 2013;38(13):1059–67.

26. Vermeulen SJ, Anema JR, Schellart AJ, Knol DL, van MW, van der Beek AJ. A
participatory return-to-work intervention for temporary agency workers and
unemployed workers sick-listed due to musculoskeletal disorders: results of
a randomized controlled trial. J Occup Rehabil. 2011;21(3):313–24.

27. Jensen IB, Bergstrom G, Ljungquist T, Bodin L, Nygren AL. A randomized
controlled component analysis of a behavioral medicine rehabilitation
program for chronic spinal pain: are the effects dependent on gender? Pain.
2001;91(1–2):65–78.

28. Skouen JS, Grasdal A, Haldorsen EM. Return to work after comparing
outpatient multidisciplinary treatment programs versus treatment in general
practice for patients with chronic widespread pain. Eur J Pain. 2006;10(2):
145–52.

29. Martin M, Nielsen M, Rugulies R. Stability of return to work after a
coordinated and tailored intervention for sickness absence compensation
beneficiaries with mental health problems: results of a two-year follow-up
study. Disabil Rehabil. 2015;37(22):2107–13.

30. Noordik E, van der Klink JJ, Geskus RB, de Boer MR, van Dijk FJ,
Nieuwenhuijsen K. Effectiveness of an exposure-based return-to-work
program for workers on sick leave due to common mental disorders: a

Eftedal et al. BMC Musculoskeletal Disorders          (2021) 22:158 Page 13 of 15

http://arbeidogvelferd.nav.no/journal/2018/4/m-03/F%C3%A6rre_p%C3%A5_helserelaterte_ytelser_friskere_befolkning
http://arbeidogvelferd.nav.no/journal/2018/4/m-03/F%C3%A6rre_p%C3%A5_helserelaterte_ytelser_friskere_befolkning
http://arbeidogvelferd.nav.no/journal/2018/4/m-03/F%C3%A6rre_p%C3%A5_helserelaterte_ytelser_friskere_befolkning
https://www.nav.no/no/nav-og-samfunn/statistikk/sykefravar-statistikk/sykefravar
https://www.nav.no/no/nav-og-samfunn/statistikk/sykefravar-statistikk/sykefravar
http://www.tavrp.com/wp-content/uploads/2014/07/LaTrobeRTWReview0706.pdf
http://www.tavrp.com/wp-content/uploads/2014/07/LaTrobeRTWReview0706.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/209474/hwwb-vocational-rehabilitation.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/209474/hwwb-vocational-rehabilitation.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/209474/hwwb-vocational-rehabilitation.pdf
https://arbeidoghelse.no/fagveileder/om-arr/arr-i-spesialisthelsetjenesten/definisjon/
https://arbeidoghelse.no/fagveileder/om-arr/arr-i-spesialisthelsetjenesten/definisjon/
http://kendallburton.com/Resources/Concepts_of_rehabilitation.pdf
http://kendallburton.com/Resources/Concepts_of_rehabilitation.pdf
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-6-69
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-6-69


cluster-randomized controlled trial. Scand J Work Environ Health. 2013;39(2):
144–54.

31. Wagner S, White M, Schultz I, Murray E, Bradley SM, Hsu V, et al. Modifiable
worker risk factors contributing to workplace absence: a stakeholder-
centred best-evidence synthesis of systematic reviews. Work. 2014;49(4):
541–58.

32. Black O, Keegel T, Sim MR, Collie A, Smith P. The effect of self-efficacy on
return-to-work outcomes for workers with psychological or upper-body
musculoskeletal injuries: a review of the literature. J Occup Rehabil. 2018;
28(1):16–27.

33. Bethge M, Spanier K, Peters E, Michel E, Radoschewski M. Self-reported work
ability predicts rehabilitation measures, disability pensions, other welfare
benefits, and work participation: longitudinal findings from a sample of
German employees. J Occup Rehabil. 2018;28(3):495–503.

34. Cancelliere C, Donovan J, Stochkendahl MJ, Biscardi M, Ammendolia C,
Myburgh C, et al. Factors affecting return to work after injury or illness: best
evidence synthesis of systematic reviews. Chiropr Man Therap. 2016;24(1):32.

35. Braathen TN, Eftedal M, Tellnes G, Haugli L. Work inclusion: self-perceived
change in work ability among persons in occupational rehabilitation.
Vulnerable Groups Inclusion. 2015;6(1):3–18.

36. White M, Wagner S, Schultz IZ, Murray E, Bradley SM, Hsu V, et al. Modifiable
workplace risk factors contributing to workplace absence across health
conditions: a stakeholder-centered best-evidence synthesis of systematic
reviews. Work. 2013;45(4):1–12.

37. Harvey SB, Modini M, Joyce S, Milligan-Saville JS, Tan L, Mykletun A, et al.
Can work make you mentally ill? A systematic meta-review of work-related
risk factors for common mental health problems. Occup Environ Med. 2017;
74(4):301–10.

38. White C, Green RA, Ferguson S, Anderson SL, Howe C, Sun J, et al. The
influence of social support and social integration factors on return to work
outcomes for individuals with work-related injuries: a systematic review. J
Occup Rehabil. 2019;29:636–59.

39. Black O, Sim MR, Collie A, Smith P. Early-claim modifiable factors associated
with return-to-work self-efficacy among workers injured at work: are there
differences between psychological and musculoskeletal injuries? J Occup
Environ Med. 2017;59(12):e257–e62.

40. Shaw W, Hong QN, Pransky G, Loisel P. A literature review describing the
role of return-to-work coordinators in trial programs and interventions
designed to prevent workplace disability. J Occup Rehabil. 2008;18(1):2–15.

41. Schultz IZ. Gatchel (eds.) RJ. Handbook of return to work. From research to
practice. New York: Springer; 2016.

42. White MI, Wagner SL, Schultz IZ, Murray E, Bradley SM, Hsu V, et al. Non-
modifiable worker and workplace risk factors contributing to workplace
absence: a stakeholder-centred synthesis of systematic reviews. Work. 2015;
52(2):353–73.

43. Boot CR, Hogg-Johnson S, Bultmann U, Amick BC III, van der Beek AJ.
Differences in predictors for return to work following musculoskeletal injury
between workers with and without somatic comorbidities. Int Arch Occup
Environ Health. 2014.

44. Halonen JI, Kivimaki M, Vahtera J, Pentti J, Virtanen M, Ervasti J, et al.
Childhood adversity, adult socioeconomic status and risk of work disability:
a prospective cohort study. Occup Environ Med. 2017;74(9):659–66.

45. Lydell M, Grahn B, Mansson J, Baigi A, Marklund B. Predictive factors of
sustained return to work for persons with musculoskeletal disorders who
participated in rehabilitation. Work. 2009;33(3):317–28.

46. Hara KW, Bjorngaard JH, Jacobsen HB, Borchgrevink PC, Johnsen R,
Stiles TC, et al. Biopsychosocial predictors and trajectories of work
participation after transdiagnostic occupational rehabilitation of
participants with mental and somatic disorders: a cohort study. BMC
Public Health. 2018;18(1):1014.

47. Hoefsmit N, Houkes I, Nijhuis FJ. Intervention characteristics that facilitate
return to work after sickness absence: a systematic literature review. J
Occup Rehabil. 2012;22(4):462–77.

48. Zwarenstein M. Improving the reporting of pragmatic trials: an extension of
the CONSORT statement. BMJ Br Med J (Clinical research ed ). 2008;337:
a2390.

49. Chan AW, Tetzlaff JM, Altman DG, Laupacis A, Gøtzsche PC, Krleza-Jeric K,
et al. SPIRIT 2013 statement: defining standard protocol items for clinical
trials. Ann Intern Med. 2013;158(3):200–7.

50. Creswell JW, Plano Clark VL. Designing and conducting mixed methods
research. 2nd ed. Los Angeles: Sage Publications; 2011.

51. Gensby U, Braathen TN, Jensen C, Eftedal M. Designing a process evaluation
to examine mechanisms of change in return to work outcomes following
participation in occupational rehabilitation: a theory-driven and interactive
research approach. Int J Disabil Manag. 2018;13:e1.

52. Pawson R, Tilley N. Realist Evaluation. 2004. Available from: http://www.
communitymatters.com.au/RE_chapter.pdf.

53. Folketrygdloven. Lov om folketrygd (LOV-1997-02-28-19). 1997.
54. Kvaal A, Gensby U, Eftedal M. Etablering av program for arbeidsrettet

rehabilitering i poliklinisk praksis - En implementeringsanalyse. Rauland,
Norge; 2015. Available from: https://arbeidoghelse.no/wp-content/uploads/2
015/07/statusrapport_080315.pdf

55. Aasdahl L, Pape K, Vasseljen O, Johnsen R, Gismervik S, Halsteinli V, et al.
Effect of inpatient multicomponent occupational rehabilitation versus less
comprehensive outpatient rehabilitation on sickness absence in persons
with musculoskeletal- or mental health disorders: a randomized clinical trial.
J Occup Rehabil. 2018;28(1):170–9.

56. Ware J Jr, Kosinski M, Keller SD. A 12-item short-form health survey:
construction of scales and preliminary tests of reliability and validity. Med
Care. 1996;34(3):220–33.

57. Tuomi KIJ, Jahkola A, Katajarinne L, Tulkki A. Work Ability Index. 2nd revised
edn. Helsinki; 1998.

58. Shaw WS, Reme SE, Linton SJ, Huang YH, Pransky G. Development of the
return-to-work self-efficacy (RTWSE-19) questionnaire - psychometric
properties and predictive validity. Scand J Work Environ Health. 2011;37(2):
109.

59. Nøttingnes C, Fersum, Reme SE, Moe-Nilssen R, Morken T.
Jobbrelatert mestringstro ved muskel- og skjelettplager – et
spørreskjema 2019 [7.08.2019:[Available from: https://tidsskriftet.no/2
019/08/originalartikkel/jobbrelatert-mestringstro-ved-muskel-og-
skjelettplager-et-sporreskjema.

60. Waddell G, Newton M, Henderson I, Somerville D, Main CJ. A fear-avoidance
beliefs questionnaire (FABQ) and the role of fear-avoidance beliefs in
chronic low back pain and disability. Pain. 1993;52(2):157–68.

61. Grotle M, Brox JI, Vollestad NK. Reliability, validity and responsiveness of the
fear-avoidance beliefs questionnaire: methodological aspects of the
Norwegian version. J Rehabil Med. 2006;38(6):346–53.

62. Eriksen HR, Ihlebaek C, Ursin H. A scoring system for subjective health
complaints (SHC). Scand J Public Health. 1999;27(1):63–72.

63. Moss-Morris R, Weinman J, Petrie KJ, Horne R, Cameron LD, D. B. The
revised illness perception questionnaire (IPQ-R). Psychol Health. 2002;17(1):
16.

64. Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards V, et al.
Relationship of childhood abuse and household dysfunction to many of the
leading causes of death in adults. The adverse childhood experiences (ACE)
study. Am J Prev Med. 1998;14(4):245–58.

65. Skogstad A, Knardahl S, Lindström K, Elo A, Dallner M, Gamberale F, et al.
Brukerveiledning QPSNordic. Generelt spørreskjema for psykologiske og
sosiale faktorer i arbeid. 2001.

66. Siegrist J. Adverse health effects of high-effort/low-reward conditions. J
Occup Health Psychol. 1996;1(1):27–41.

67. Eisenberger R, Huntington R, Hutchison S, Sowa D. Perceived organizational
support. J Appl Psychol. 1986;71(3):500–7.

68. Undersøkelse om pasienters erfaringer fra rehabiliteringsinstitusjoner
[Internet]. Kunnskapssenteret for helsetjenesten. 2009. Available from: http://
www.kunnskapssenteret.no/verktoy/sporreskjemabanken/voksne-erfaringer-
med-rehabiliteringsinstitusjoner.

69. Pocock SJ, Assmann SE, Enos LE, Kasten LE. Subgroup analysis, covariate
adjustment and baseline comparisons in clinical trial reporting: current
practice and problems. Stat Med. 2002;21(19):2917–30.

70. Lie SA, Eriksen HR, Ursin H, Hagen EM. A multi-state model for sick-leave
data applied to a randomized control trial study of low back pain. Scand J
Public Health. 2008;36(3):279–83.

71. Helsedirektoratet. Økonomisk evaluering av helsetiltak - en veileder. 2012;
2020(21.11.). Available from: https://www.helsedirektoratet.no/veiledere/
okonomisk-evaluering-av-helsetiltak.

72. Brazier JE, Roberts J. The estimation of a preference-based measure of
health from the SF-12. Med Care. 2004;42(9):851–9.

73. Creswell JW, Klassen AC, Plano Clark VL, Smith KC. Best practices for mixed
methods research in the health sciences: National Institutes of Health; 2011.
Available from: https://obssr.od.nih.gov/training/online-training-resources/
mixed-methods-research/.

Eftedal et al. BMC Musculoskeletal Disorders          (2021) 22:158 Page 14 of 15

http://www.communitymatters.com.au/RE_chapter.pdf
http://www.communitymatters.com.au/RE_chapter.pdf
https://arbeidoghelse.no/wp-content/uploads/2015/07/statusrapport_080315.pdf
https://arbeidoghelse.no/wp-content/uploads/2015/07/statusrapport_080315.pdf
https://tidsskriftet.no/2019/08/originalartikkel/jobbrelatert-mestringstro-ved-muskel-og-skjelettplager-et-sporreskjema
https://tidsskriftet.no/2019/08/originalartikkel/jobbrelatert-mestringstro-ved-muskel-og-skjelettplager-et-sporreskjema
https://tidsskriftet.no/2019/08/originalartikkel/jobbrelatert-mestringstro-ved-muskel-og-skjelettplager-et-sporreskjema
http://www.kunnskapssenteret.no/verktoy/sporreskjemabanken/voksne-erfaringer-med-rehabiliteringsinstitusjoner
http://www.kunnskapssenteret.no/verktoy/sporreskjemabanken/voksne-erfaringer-med-rehabiliteringsinstitusjoner
http://www.kunnskapssenteret.no/verktoy/sporreskjemabanken/voksne-erfaringer-med-rehabiliteringsinstitusjoner
https://www.helsedirektoratet.no/veiledere/okonomisk-evaluering-av-helsetiltak
https://www.helsedirektoratet.no/veiledere/okonomisk-evaluering-av-helsetiltak
https://obssr.od.nih.gov/training/online-training-resources/mixed-methods-research/
https://obssr.od.nih.gov/training/online-training-resources/mixed-methods-research/


74. Maxwell JA. The importance of qualitative research for causal explanation in
education. Qual Inq. 2012;18(8):655–61.

75. Albright K, Gechter K, Kempe A. Importance of mixed methods in pragmatic
trials and dissemination and implementation research. Acad Pediatr. 2013;
13(5):400–7.

76. Zwarenstein M, Treweek S. What kind of randomised trials do patients and
clinicians need? Evid Based Med. 2009;14(4):101–3.

77. Wang R, Lagakos SW, Ware JH, Hunter DJ, Drazen JM. Statistics in
medicine--reporting of subgroup analyses in clinical trials. N Engl J Med.
2007;357(21):2189–94.

78. WMA Declaration of Helsinki. Ethical Principles for Medical Research
Involving Human Subjects, vol. 2018; 1964.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Eftedal et al. BMC Musculoskeletal Disorders          (2021) 22:158 Page 15 of 15


	Abstract
	Background
	Methods/design
	Discussion
	Trial registration

	Background
	Definition of occupational rehabilitation
	Complex occupational rehabilitation programs
	Effect of occupational rehabilitation programs
	Modifiable and nonmodifiable factors in RTW interventions

	Methods/design
	Aims
	Study design
	Study setting and context
	Study population
	Recruitment
	Interventions
	The program at the outpatient clinic
	The program at the inpatient clinic

	Outcome measurements
	Primary outcome measures
	Secondary outcome measures
	Additional measures

	Data collection
	Sample size

	Statistical methods and analysis
	Outcome assessment and evaluation
	Subgroup analyses
	Cost-effectiveness/utility/benefit analyses

	Discussion
	Strengths of the study
	Limitations of the study
	Impact of the study findings

	Appendix
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Availability of data and materials
	Ethics approval and consent to participate
	Competing interests
	Author details
	References
	Publisher’s Note

