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Abstract

Background: The aim of the RCT study was to investigate if the effect of a multidisciplinary intervention on return
to work (RTW) and health care utilization differed by participants’ self-reported health status at baseline, defined by
a) level of somatic symptoms, b) health anxiety and c) self-reported general health.

Methods: A total of 443 individuals were randomized to the intervention (n = 301) or the control group (n = 142)
and responded to a questionnaire measuring health status at baseline. Participants were followed in registries
measuring RTW and health care utilization. Relative risk (RR) and odds ratio (OR) were used as measures of
associations. Results were adjusted for gender, age, educational level, work ability and previous sick leave.

Results: Among all responders we found no effect of the intervention on RTW. Among participants with low health
anxiety, the one-year probability of RTW was lower in the intervention than in the control group (RR = 0.79 95 % CI
0.68-0.93), but for those with high health anxiety there was no difference between the groups (RR = 1.15 95 % CI 0.
84-1.57). Neither general health nor somatic symptoms modified the effect of the intervention on RTW. The
intervention had no effect on health care utilization.

Conclusions: The multidisciplinary intervention did not facilitate RTW or decrease health care utilization compared to
ordinary case management in subgroups with multiple somatic symptoms, health anxiety or low self-rated health.
However, the intervention resulted in a reduced chance of RTW among participants with low health anxiety levels.

Trial registration: ISRCTN43004323, and ISRCTN51445682

Keywords: Effect evaluation, Health care utilization, Interdisciplinary intervention, Randomized controlled trial,
Rehabilitation, Return-to-work, Sickness absence, Somatic symptoms, Health anxiety

Background
Because of the high human and economic costs of sickness
absence and disability benefits, researchers and practi-
tioners in many Western countries have been trying to de-
velop interventions to facilitate return to work (RTW) [1].
Some multidisciplinary intervention studies integrating

efforts in healthcare, at the work place and in disability

case management for absentees with musculoskeletal
disorders (MSD) have shown an effect on faster RTW as
compared to treatment as usual [2–4]. A recent systematic
review also found that community and workplace-based
interventions in workers with MSDs were able to reduce
sickness absence and job loss. However, the benefits of in-
terventions were small and their cost-effectiveness re-
mains uncertain [5]. The review could not identify a
particular intervention that was clearly superior to others.
The review further showed that high-quality studies re-
ported smaller effects than low-quality studies. Later stud-
ies have reported no, ambiguous or even negative effects
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on RTW for sickness beneficiaries [6–9]. Several studies
show that early interventions are preferable, however a
better understanding of which specific components of the
interventions work for different sickness beneficiaries is
clearly needed as interventions may have different effects
on different subgroups of participants [10–13].
Poulsen et al. suggested that comprehensive multidis-

ciplinary interventions may be more appropriate for
sickness beneficiaries with complex reasons for not
returning to work than for beneficiaries with less com-
plex reasons [9, 14]. Highly complex reasons may in-
clude long duration of sickness absence, problematic
social relations at work, poor health and unclear diagno-
ses based on multiple symptom patterns [15–17].
In this randomized controlled trial (RCT) study we in-

vestigate if the effect of a multidisciplinary intervention
in the Danish National RTW program [18] on RTW and
use of health care differed by the participants’ self-
reported health status. We focus on multiple somatic
symptoms, health anxiety and poor general health, all of
which may add to the complexity of the health status of
sickness beneficiaries. Multiple somatic symptoms in-
cluding musculoskeletal symptoms are the most com-
mon causes of sickness absence [16, 19–21]. Health
anxiety and poor general health often accompany cases
with an unclear diagnosis, but they are also independent
risk factors for delayed RTW [15].
Patients with complex health problems and delayed

RTW are also a challenge in health care, and general
practitioners are frequently confronted with patients
presenting multiple symptoms [22, 23]. Thus societal
costs are high in terms of health care use and time lost
from work [22].
We anticipate that multidisciplinary interventions may

decrease visits in primary care for patients with complex
health problems and maybe also affect health care
utilization in the secondary health care sector.
The aim of the present article was therefore to exam-

ine whether the effect of the multidisciplinary interven-
tion on RTW differed by self-reported health status at
baseline. Furthermore, we examined whether there were
effects on health care utilization.

Methods
Sickness absence management in Denmark
In Denmark the municipal jobcentres are responsible for
paying sickness benefits and initiating occupational re-
habilitation. All employed, self-employed, temporarily
employed and unemployed persons with a history of
previous employment are eligible for sickness benefits.
In 2010, the employer paid full wage during the first
21 days of sickness absence, which was changed to
30 days January 1st, 2012. After this period employers
could claim compensation for a part of the wage from

the local municipality for a maximum of 52 weeks
within a period of 78 weeks. Sickness benefits from em-
ployer and municipality could therefore be obtained for
up to 55 weeks in total, but extensions could be granted.
Medical certificates were not mandatory but could be re-
quested by the municipality and the employer.
Sickness benefit officers conducted an assessment

interview with all sickness beneficiaries by the end of the
8th week of sickness absence. Based on this assessment
the officers assigned the beneficiaries into three categor-
ies: Category 1 included individuals who were likely to
RTW within three months; category 2 included individ-
uals who were unlikely to RTW within three months,
but who were able to participate in activities that may
facilitate RTW. Category 3 included individuals who
were unlikely to RTW within three months and unable
to participate in RTW activities. Only individuals in cat-
egory 2 were eligible for the multidisciplinary interven-
tion. For individuals in category 2 follow-up interviews
were required with the municipal sickness benefit officer
at least every fourth week.
For all beneficiaries an individual RTW plan was de-

veloped. This could include work ability training, gradual
RTW, work modifications, education and exercises. Sick-
ness benefit regulations do not specify which kind of ac-
tivities should be available and the activities therefore
varied between municipalities [24, 25].

Study design
The design of the Danish National RTW program has
been described earlier [18], including a thorough de-
scription of the RCT conducted in three of the munici-
palities [9, 14].
We performed a sub-group analysis among beneficiaries

in one of these municipalities, and collected additional
data on baseline health status with regard to multiple
somatic symptoms, health anxiety and general health. In
this municipality the overall analyses had shown no effect
of the intervention on time of sickness absence [9], and
time to self-support [14] and an even negative effect of the
intervention on time to self-support among initially
employed participants [14].
As soon as beneficiaries were assigned to category 2,

they were randomized to either intervention or control
group, i.e., ordinary sickness benefit management. Due
to a fixed budget the allocation ratio was regularly ad-
justed by the National Research Centre for the Working
Environment; thus the participants allocated to the
RTW intervention were recruited until the target num-
ber of participants was reached.

Participants
Eligible participants were category 2 beneficiaries be-
tween 18-65 years, who were asked to meet at the
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municipal jobcentre for their first interview after sick-
ness absence. Participants were included between 1st
January 2011 and 1st June 2012.

RTW intervention
The RTW intervention was integrated in the excisting
framework for sickness absence management and con-
sisted of three core components: establishment of multi-
disciplinary RTW team, introduction of standardized
work ability assessment procedures and tools and a
comprehensive RTW training course for all team mem-
bers. All participating municipalities were required to es-
tablish one multidisciplinary RTW team per 170
recruited category 2 beneficiaries annually. One team
consisted of two RTW coordinators (sickness benefit of-
ficers) and health professionals (e.g., a psychologist, a
physiotherapist, a psychiatrist and a physician specialised
in occupational, social or general medicine). In the first
interview the RTW coordinators used an extensive stan-
dardized assessment tool, including a screening ques-
tionnaire for mental health problems. Based on the
assessment, the RTW coordinator decided whether or
not to refer beneficiaries to other team members. The
RTW team discussed these cases at weekly meetings and
developed an RTW plan tailored to the needs of the
benficiary. RTW coordinators could also involve the
RTW team members in RTW activities, e.g., in the co-
operation with general practitioners and employers. Fur-
thermore, the psychologists and physical therapists were
responsible to establish group education and training
sessions e.g., on psycho-education, ergonomics training,
physical exercises, stress and pain management. (For fur-
ther details about the content of the intervention see
Aust et al.) [18, 26].

Control group
In ordinary sickness absence management, social benefit
officers were also obliged to make a RTW plan, and the
municipalities are also responsible for initiating RTW ac-
tivities. However, in ordinary sickness benefit management
social insurance officers do not have access to a multidis-
ciplinary team within the municipal job center. Therefore
in ordinary sickness benefit management social insurance
officers do not have the possibility to discuss cases with a
team of health professionals or include them directly in
contacts with other physicians or employers.

Data
Data were retrieved through questionnaires, administrative
jobcentre registries and national registries. The question-
naire was mailed to the participant after randomization. If
no response was received, one phone call reminder was
provided after three weeks.

Outcome variables
We retrieved data on RTW and benefits from the Danish
Register for Evaluation of Marginalization (DREAM).
DREAM contains information on all social transfer pay-
ments including sickness benefits paid by the state or mu-
nicipality on a weekly basis [27–29].
RTW was defined as ceasing of sickness absence pay-

ments, i.e., the beginning of the first four consecutive
weeks of either self-support or where unemployment
benefits were received whilst the individual was applying
for work (unemployment benefits cannot be paid to sick-
ness beneficiaries).
We obtained data on health care utilization from the

Danish National Patient Registry (number of contacts
with own general practitioner, visits in physiotherapist
clinics, and number of visits in somatic and psychiatric
out-patient clinics). Number of admissions in somatic
and psychiatric hospitals was obtained from the Danish
Register of Hospital Utilization. For all study participants
we analysed the number of contacts within the National
Patient Registry and the number of hospital admissions
during the year preceding baseline and during the one
year follow-up period.

Background variables
Baseline was defined by the date of response to the
questionnaire. The questionnaire contained validated in-
struments on socio-demographic variables, work-related
factors [30], employment status, and three measures of
self-reported health status; multiple somatic symptoms,
health anxiety and general health.
Information concerning participants’ type of work at

baseline, previous employment and duration of sickness
absence one year prior to baseline was identified in
DREAM.
Duration of status as employed or unemployed during

the year prior to baseline was measured as the total
number of weeks with no social transfer payment and/or
unemployment benefit. Previous sickness absence was
calculated by adding the number of sickness benefit
weeks in the year prior to baseline.
We assessed multiple somatic symptoms with the symp-

tom check list (SCL-SOM) scale [31]. The questions asked
about the extent the participants were bothered during the
last 4 weeks by 12 symptoms: “headaches, dizziness or
faintness, pains in heart or breast, pains in lower
back, nausea or upset stomach, soreness of muscles,
trouble getting your breath, hot or cold spells, numb-
ness or tingling in parts of your body, a lump in the
throat, feeling weak in parts of your body, heavy feel-
ings in your arms or legs” [32].
Responses to the SCL-SOM questions were scored on a

five-point Likert scale (0-4) ranging from “not at all” to “ex-
tremely” and were summed up in a severity score ranging
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from 0 to 48 points [23]. This method has been validated
in previous studies where it showed to be comparable with
a semi-structured psychiatric interview [32, 33].
We dichotomised the baseline sum score of SCL-SOM

with a cut-point of <16 vs. > = 16; because this cut-point
was found to be optimal for the prediction of RTW
(non-published data from the same study population).
Symptoms of health anxiety were assessed using the

Whiteley scale, originally derived from the Illness Behav-
iour Questionnaire [34] which has shown good internal
and external validity [35, 36]. The Whiteley scale in-
cludes 7 questions: “worries that there is something ser-
iously wrong with your body, worries that you suffer a
disease you have read or heard about, many different
pains and aches, worries about the possibility of having a
serious illness, many different symptoms, thoughts that
the doctor may be wrong if telling you not to worry,
worries about your health” [32].
Responses were scored on the same scale as SCL-SOM

ranging from 0 to 28 points.
Health anxiety was dichotomized at <7 vs. > = 7 accord-

ing to the median baseline sum score (7 inter-quartile range
(iqr) 3-12).
General health was based on a question from the

short-form health survey (SF-36): “In general, would you
say your health is excellent, very good, good, fair or
poor?” [30, 37]. General health was dichotomised in fair-
poor vs. good-excellent categories which have been used
in another study of patients predicting RTW after sick-
ness absence [38].

Information retrieved from the jobcentre
Data on the participants’ self-reported reasons for sick-
ness absence elicited through open-ended questions
were retrieved from administrative forms completed by
the sickness benefit officers. We categorized these causes
into six groups: 1) musculoskeletal disorders (MSD), 2)
common mental disorders (CMD), 3) stress, 4) cardio-
vascular disease/lung disease/cancer, 5) functional som-
atic syndromes (including muscle pain/fibromyalgia,
whiplash syndrome, chronic fatigue syndrome, and un-
known reasons for ill health), and 6) other (including al-
lergies, infections, diabetes, neurological disorders, skin,
eye or ear disorders, metabolic disorders, and other).

Analysis
Non-response analyses were performed on demographic
variables, reason for sickness absence, and health care
utilization, duration of sickness absence and employ-
ment status one year prior to baseline, as well as labour
market participation one year after the intervention. De-
scriptive analyses of background variables, self-reported
reason for sickness absence, work-related factors and dur-
ation of previous sickness absence were carried out. Chi-

square or Fisher’s exact test were performed for categorical
variables, independent Student t-tests and Wilcoxon rank
sum test were performed for continuous data.
We analysed whether multiple somatic symptoms,

health anxiety or general health modified the effect of
the intervention on RTW and performed stratified ana-
lyses with the same variables.
The relative risk (RR) of experiencing RTW within

52 weeks was analyzed in a generalised linear regression
model. The pseudo values method [39] was used to be able
to take competing risks (old age pension, disability pension
or death) and individual follow-up durations until RTW
occurred into account. Hence, the cumulative incidence
proportion (CIP) as a function of the number of follow-up
weeks was estimated using the Kaplan-Meier curve.
We chose the pseudo values method instead of the

more commonly used Cox proportional hazard regres-
sion, because the event RTW was more incident than
10 %, and therefore the hazard ratio and RR would not
be equivalent. Furthermore, the pseudo values method
allows for censoring due to competing risks and thereby
individual time at risk before RTW is accounted for like
in Cox regression [39].
The outcome consisted of two measures: did RTW

occur (yes or no) and the time until the event was iden-
tified in DREAM, end of follow-up or competing risks
occurred, whichever came first.
In the analyses of whether multiple somatic symptoms,

health anxiety or general health modified the effect of
the intervention on RTW, we adjusted for the following
potential confounders: gender, age, education level, work
ability, and sickness absence during the previous year.
To explore possible differences of employed vs. un-

employed beneficiaries’ RTW process, sensitivity analyses
were carried out restricted to participants with at least
13 weeks of employment during the previous year [40].
Analyses of health care utilization one year after the

RTW intervention were carried out for all participants
and additionally for participants with high scores of
somatic symptoms and health anxiety and low score in
general health. Median number of health care provider
visits and the corresponding interquartile range (iqr)
were summarized. Additionally, as in a previous study,
the number of visits in general practice was dichoto-
mized (0-6 /> = 7) [9]. Finally, the remaining visits in
(physiotherapists’ clinic, out-patients’ clinic, and the
number of admissions in hospitals) were also dichoto-
mised (0/> = 1) [14].
It was analysed whether multiple somatic or health

anxiety symptoms, or general health modified the effect
of the intervention on use of health care services one
year after the RTW intervention in logistic regression
analyses. Effects were adjusted for gender, age, and
education-level.
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Results
In total, 1352 participants were randomised to the RTW
intervention (n = 862) or sickness management as usual
(n = 490, Fig. 1). The response rates to the questionnaire
were 35 % in the RTW intervention group and 29 % in
the control group.
Table 1 shows baseline characteristics of responders

and non-responders. There were no statistically signifi-
cant differences regarding age, gender, type of work, or
use of most health care services (general practice, phys-
iotherapists, outpatient clinics, psychiatric outpatient
clinics, admissions in somatic hospitals). However, the
responders had significantly fewer admissions to psychi-
atric hospitals: the median number of admissions was 5
among responders vs. 20 among non-responders. Re-
sponders also reported significantly more often MSDs
and less often CMDs as reason for sickness absence.
No significant difference was found between responders

and non-responders regarding labour market participation.
Table 2 shows baseline characteristics for the partici-

pants of the intervention group and the control group.
Demographic factors (age, gender, education level) gen-
eral health, score of health anxiety symptoms, reason for
sickness absence, work ability and work-related factors

(support from supervisor and co-workers, and fear of
losing job) were similar in the two groups.
The median duration of previous sickness absence was

7 weeks at inclusion in both groups. During the year be-
fore inclusion the intervention group had less visits in
general practice compared to the control group (11 vs.
14). The intervention group also scored lower in the
SCL-SOM sum score than the control group (median 14
vs. 16, results not shown).

Effect of RTW intervention
The total time at risk was 13,259 weeks before RTW
(n = 265), competing risk (n = 21) or censoring (n = 146)
occurred. At time zero, eight absentees returned to work
and three experienced one of the competing risks and
were subsequently excluded from the final analyses.
Among all participants there was no effect of the inter-

vention on RTW (RR 0.92, 95 % CI 0.78-1.08, Table 3).
There was also no intervention effect when we strati-
fied the analyses by high vs. low multiple somatic
symptoms. Those with good general health had a sig-
nificantly reduced chance of RTW (RR 0.84, 95 % CI
0.74-0.97) in the intervention group, but high and low
general health did not significantly modify the effect of

Fig. 1 Flow chart of the recruitment procedure and the drop-outs during follow-up
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the intervention on RTW (p = 0.18). However, stratify-
ing by high vs. low health anxiety showed a signifi-
cant interaction effect (p = 0.04). Among participants
with low health anxiety, the chance of RTW was
lower in the intervention group than in the control
group (RR = 0.79 95 % CI 0.68-0.93), whereas there
was no effect of the intervention among high health
anxiety participants (RR = 1.15 95 % CI 0.84-1.57).
When we repeated the analyses for participant with at

least 13 weeks of employment prior to inclusion to ex-
plore whether duration of employment affected the re-
sults, we found similar results (results not shown).

Health care utilization
There was no effect of the intervention on any measure
of health care utilization during follow-up. In the inter-
vention group 74 % of the beneficiaries visited general
practice > =7 times during follow-up vs. 79 % among the
control group. The median number of visits were 11 and
14, respectively (OR 0.9, 95 % CI 0.53-1.55). There was
also no significant interaction effect of health status on
the intervention for visits in general practice after
adjusting for gender, age and educational level. For par-
ticipants with high levels of multiple somatic symptoms
the median number of visits to general practitioners was

Table 1 Baseline characteristics of the non-responders and responders

N = 1352 Non-responders n = 909 Responders n = 443 p value

Women, n (%) 520 (57) 273 (62) 0.12 A

Age, average years (SD) 41.3 (11.8) 44.4 (10.8) 0.05 B

Work n (%) 0.15 A

Farming, fishery, industry 150 (17) 65 (15)

Construction, trading and transport 231 (25) 109 (25)

Communication, information, finance, insurance, real estate and consultancy 103 (11) 49 (11)

Public administration, teaching, health, culture and leisure 329 (36) 189 (43)

Other 36 (4) 11 (2)

Missing 60 (7) 20 (5)

Self-reported reason for sickness absence n (%) <0.001 A

Musculoskeletal disorder (MSD) 387 (43) 244 (55)

Common mental disorder (CMD) 294 (32) 94 (21)

Stress 95 (19) 52 (12)

Functional somatic syndrome/unknown 19 (2) 10 (2)

Heart disorder, lung disorder, cancer 36 (4) 12 (3)

Other 78 (9) 31 (7)

Previous year before inclusion median (iqr)

Employment or unemployment, weeks 42 (26-46) 42 (33-45) 0.35 C

Duration of sickness absence, weeks 7 (5-12) 7 (6-11) 0.43 C

Health care utilization

Visits in general practice 11 (7-18) 12 (7-18) 0.30 C

Visits in physiotherapist clinics 0 (0-0) 0 (0-1) 0.30 C

Visits in out-patient clinics 2 (1-6) 3 (1-6) 0.58 C

Visits in psychiatric out-patient clinics 0 (0-0) 0 (0-0) 0.19 C

Admissions in hospitals 0 (0-0) 0 (0-0) 0.45 C

Admissions in psychiatric hospitals 0 (0-0) 0 (0-0) 0.02 C

One year after inclusion

Labour market participation n (%) 0.92 A

Non-RTW 309 (34) 146 (33)

RTW 548 (60) 273 (62)

Old age and disability pension 50 (6) 22 (5)

Died 2 (0) 2 (0)

A Chi2 test, B t-test, C Wilcoxon rank sum test
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Table 2 Baseline characteristics of study groups (intervention compared to control)

[n for whom data available] Intervention group (n = 301) Control group (n = 142) p values

Demographic variables

Women, n (%) [273] 179 (59) 94 (66) 0.17 A

Age, average years (SD) [443] 44.2 (11.2) 44.6 (10.2) 0.74 B

Education level, n (%) [305] 0.35

No education or under education 36 (14) 17 (14)

Skilled worker 73 (29) 41 (34)

Basic or middle level 159 (55) 36 (47)

High level (>4 years) 5 (2) 5 (4)

Health factors

Self-rated health, good-excellent n (%) [373] 143 (56) 59 (50) 0.33 A

SCL-SOM sum score > =16, n (%) [414] 125 (45) 70 (52) 0.15 C

SCL-SOM sum score, median (25 %, 75 %) [414] 14 (0, 36) 16 (2, 40) 0.02 C

Whitely sum score > =7, n (%) [415] 132 (47) 70 (52) 0.32 C

Whitely sum score, median (25 %, 75 %) [415] 7 (0, 25) 8 (0, 4) 0.24 C

Self-reported reason of sickness absence, n (%) [443] 0.53 A

Musculoskeletal disorder (MSD) 170 (56) 74 (52)

Common mental disorder (CMD) 56 (19) 38 (27)

Stress 38 (13) 14 (10)

Functional somatic syndrome/unknown 7 (2) 3 (2)

Heart disorder, lung disorder, cancer 8 (3) 4 (3)

Other 22 (7) 9 (6)

Employment status, n (%) [311] 0.36 D

Employed at inclusion 175 (81) 84 (88)

Laid off 36 (17) 10 (10)

Left job 4 (2) 2 (2)

Work ability n (%) [375] 0.23 A

Poor (0-1) 86 (33) 49 (42)

Moderate (2-4) 109 (42) 40 (34)

Excellent (>4-10) 62 (24) 29 (25)

Perceived workability in 2 years, yes [268] 180 (73) 88 (74) 0.83 A

Work-related factors, n (%)

Support by supervisor, yes [232] 159 (94) 73 (94) 1.00 D

Support by co-workers, yes [241] 166 (98) 75 (95) 0.27 D

Afraid of losing job, yes [95] 66 (40) 29 (37) 0.65 A

Previous year before inclusion, median (25 %,50 %) [443]

Employment or unemployment, weeks 43 (0, 50) 41 (0, 48) 0.20 C

Duration of sickness absence, weeks 7 (1, 29) 7 (2, 27) 0.15 C

Health care utilization

Visits in general practice 11 (1, 37) 14 (1, 33) 0.007 C

Visits in physiotherapist clinics 0 (0, 45) 0 (0, 17) 0.99 C

Visits in out-patient clinics 3 (0, 19) 3 (0, 20) 0.69 C

Visits in psychiatric out-patient clinics 0 (0, 17) 0 (0, 11) 0.08 C

Admissions in hospitals 0 (0, 3) 0 (0, 2) 0.49 C

Admissions in psychiatric hospitals 0 (0, 0) 0 (0, 0) 0.58 C

A Chi2 test, B t-test, C Wilcoxon rank sum test, D Fischer's exact test
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14 in the intervention group and 15 in the control
group. For participants with high anxiety levels the me-
dian numbers of visits to general practitioners were 14
and 15 and for those with poor general health the me-
dian number of visits were 15 and 16 in the intervention
and control groups, respectively.

Discussion
We did not find an overall effect of the RTW program
on RTW and health care utilization.
However, we found that the intervention compared to

ordinary sickness management resulted in a reduced
chance of RTW among participants with low health anx-
iety levels. Effect modification was not present for som-
atic symptoms or general health.
The evaluation of the Danish RTW program did not

find an effect on duration of receiving sickness absence
benefits and time to self-support in two of three munici-
palities where an RCT design was used [9, 14]. The au-
thors discussed whether the multidisciplinary RTW
intervention might be more effective in cases with a his-
tory of longer sickness absence indicating more com-
plexity [9]. The results of our study did not support the
idea that this specific multidisciplinary intervention
might be more effective for beneficiaries with more
complex health status [41]. However, the intervention
seemed to reduce the chance of RTW for participants
with low health anxiety and maybe also among those
with good general health. An explanation might be that
these cases were “over-treated” resulting in prolonged
sickness absence [15].
Barriers for RTW may include factors related to both

physical and psychological aspects in a complex inter-
play with the possibilities of the work place to accom-
modate employees with reduced work ability. While

somatic symptoms often are examined early in the sick-
ness absence period and diagnosed if possible, the work
ability of the person also depends on the demands at the
work place and the person’s beliefs in her- or himself to
meet these demands. Brouwers et al. suggested that
RTW programmes may yield better results on both
RTW and reduced use of health care if targeted at a
sub-group of beneficiaries with more severe problems or
if carried out closer to the workplace [41]. Kuoppala
showed in a systematic review that workplace integra-
tion in rehabilitation is essential [42]. The national RTW
program aimed at improving communication with the
employers of the beneficiaries and workplace integration.
However, among beneficiaries who were employed when
their sickness absence started only 9 % had at least one
meeting with their workplace [26]. Thus, work place par-
ticipation in the present intervention programme was
not achieved to any significant extent. As the effects of
the intervention were modified by levels of health anx-
iety, it is possible that RTW would have been faster for a
subgroup of beneficiaries if work place participation had
been implemented.
The intervention aimed to facilitate RTW primarily by

including health professionals in the assessment of sick-
ness beneficiaries at the job centres. This may partly ex-
plain why we found no intervention effect on health care
utilization, neither in those with many symptoms nor in
those with fewer symptoms. RTW intervention studies
are often carried out in clinical practice, such as in occu-
pational health care or hospital settings, whereas the
present study was carried out in the municipal job
centre. Although the health professionals in the RTW
intervention were not allowed to provide treatment, they
were supposed to advise the beneficiaries on health is-
sues and RTW strategies. This may have been a reason

Table 3 Return to work (RTW) in intervention and control group for all participants and for subgroups with different health status at
baseline analysed by the pseudo values method

Intervention group (IG) (n = 185) Control group (CG) (n = 86) RTW for IG with CG as
reference group

Inter-action between groups
and health status on RTW

Median weeks until RTW (iqr) RR (95 % CI)a p value

All participants [271] 30 (13-51) 23.5 (10-51) 0.92 (0.78-1.08)

Somatic symptoms

High > =16 [195] 46 (16-51) n = 125 33.5 (15-51) n = 70 0.82 (0.63-1.08) 0.36

Low [219] 24 (11-51) n = 155 15 (9-41.5) n = 64 0.96 (0.79-1.16)

Health anxiety

High > =7 [202] 37.5 (16.5-51) n = 132 42 (14-51) n = 70 1.15 (0.84-1.57) 0.04

Low [213] 25 (11-51) n = 149 15.5 (8.5-27) n = 64 0.79 (0.68-0.93)

General health

Poor [171] 46 (19-51) n = 113 48 (16-51) n = 58 1.13 (0.76-1.67) 0.18

Good [202] 24 (11-49) n = 143 15 (8-30) n = 59 0.84 (0.74-0.97)
aAdjusted for: gender, age, education level, work ability, sickness absence previous year
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for the lack of effect on health care utilization in the
intervention group.

Strengths and limitations
The main strengths of the study are the RCT design and
the use of data from national registries to measure out-
comes. It is a strength that baseline characteristics were
not statistically significant different between the groups,
i.e., demographics, employment status; self reported
health, and work ability.
The main weakness of the study is the low response

rate. It is unknown to us whether responders have been
more likely to participate in activities or had a more
favourable attitude towards study components than non-
responders. However, our endpoint, i.e., labour market
participation, was not statistically significant different
between responders and non-responders.
Despite several attempts, it was not possible to collect

reliable data about each beneficiaries’ use of the different
intervention components, which is a limitation [26]. The
knowledge of treatment status may have influenced the
difference in response rate, as participants receiving the
RTW intervention may have had a more favourable atti-
tude towards responding and more positive expectation.
However, it is not possible to blind participants in this
type of intervention studies.
Another limitation of the study is that the reasons for

sickness absence are self-reported, and therefore it was
not verified if the symptoms were non-specific. Re-
sponders reported significantly more often MSDs and
less often CMDs or stress as the reason. There were also
fewer admissions to psychiatric hospitals among re-
sponders. CMDs or stress may negatively influence the
response rate in questionnaires for participants. This
self-selection of participants with regard to better mental
health and thereby higher chance of RTW, may limit the
external validity.
One third of the beneficiaries were unemployed at the

time of inclusion and their chance of resuming work was
lower than for employed beneficiaries. We defined RTW as
having ceased to receive sickness benefits. Some returned
to work, whereas others were fit to work and received un-
employment benefits, but had no work to return to. How-
ever, the sensitivity analyses indicated that the findings
were robust, i.e., the differences between the groups were
similar when only employed participants were analysed.
Participants were categorized into category 2, and

herewith became eligible for our study, not based on
medical criteria, but based on the sickness benefit offi-
cer’s’ assessment that the person was unlikely to RTW
within three months but was able to participate in
RTW-facilitating activities. That selection of participants
was based on neither medical criteria nor self-rated
health but on administrative practices to assess and

predict future work ability. This has both advantages
and disadvantages. An advantage is that we used the
same selection criterion, likelihood for RTW and ability
to participate in RTW-facilitating activities, which are
used in all Danish job centres and may have ensured
ecological validity of our study. However, category two
has shown to not be as reliable as assumed because the
criteria for selection are used differently [26]. Another
disadvantage is that we lack information on the serious-
ness of the underlying health problem. However, to im-
prove practice in management of beneficiaries, we believe
that it is important to adhere to criteria that are used in
the job centre and not rely on criteria that are used in the
health care system. Work ability assessments in the muni-
cipal job centre system partly rely on health assessments,
but also depend on other factors such as personal and en-
vironmental factors, and work ability therefore cannot be
deduced from diagnostic assessments alone.

Conclusions
The multidisciplinary intervention did not facilitate
RTW more than ordinary sickness management in sub-
groups with multiple somatic symptoms, health anxiety
or low self-rated health. However, the intervention re-
sulted in a reduced chance of RTW among participants
with low health anxiety levels, but more research includ-
ing work place integration in RTW programs is needed.

Acknowledgements
We thank the Danish foundation TrygFonden who has granted to finance
the cost of this study (j.nr. FL-54) conducted in two municipalities of the
Danish RTW program. The Danish National Prevention Fund financed the
implementation of the Danish RTW program. We thank Elinborg Thorsteinsson,
Public Health and Quality Improvement CFK, Central Denmark Region for data
management of the registries.

Funding
The study was funded by Danish foundation TrygFonden and the Danish
National Prevention Fund. The funding had no role in the design of the
study and collection, analysis, and interpretation of data or in writing the
manuscript.

Availability of data and material
The data that support the findings of this study are not publicly available, as
restrictions apply to the availability of these data, which were used under
license for the current study, and so are not publicly available. Data are
however available from the authors upon reasonable request.

Authors’ contributions
AM carried out the acquisition and collection of data, drafted the
manuscript, and participated in the analysis and interpretation of data. CMS
has performed the statistical analysis, participated in interpretation of data
and in revision of the manuscript. CVN participated in the conception and
design of the study, and in revising the article critically. MDN and BA have
participated in the evaluation of the Danish RTW program in the interpretation
of data and in critically revision of the manuscript. RR participated in the design
of the study, in interpretation of data, and in revising the article critically. CJ has
made substantial contributions to conception and design of the study, and
participated in the interpretation of data as well as revising the manuscript. All
authors have given final approval of the manuscript.

Competing interests
The authors declare that they have no competing interests.

Momsen et al. BMC Public Health  (2016) 16:1149 Page 9 of 11



Consent for publication
Not applicable.

Ethics approval and consent to participate
Ethical approval was not required. Register data on use of health care was
obtained without informed consent as this is not necessary when data is
used for research with statistical purposes only (i.e., when individuals cannot
be identified from published material). This was clarified with the Danish
Data Protection Agency.
By the Danish Data Protection Agency (https://www.datatilsynet.dk, Jr. no.
2010-331-0498) we obtained approval for use of DREAM register data, data
from the jobcentre and questionnaires. According to Danish National Com-
mittee on Bio http://www.dnvk.dk/ medical Research Ethics approval was
not relevant as this is only provided for projects using biological material.
Furthermore, the present study did not involve biomedical treatment. Partici-
pants in both the intervention group and the control group received care
and sickness management according to Danish law, i.e., meetings were held
and
documentation and individual action plans were produced as required. The
beneficiaries were informed about the national RTW program by the sickness
benefit officer and the questionnaire was attached with an information sheet
about the program.

Author details
1DEFACTUM - Social & Health Services & Labour Market, Central Denmark
Region, Aarhus, Denmark. 2Section of Clinical Social Medicine and
Rehabilitation, Institute of Public Health, Aarhus University, Aarhus, Denmark.
3COWI A/S, Lyngby, Denmark. 4The National Research Centre for the Working
Environment, Copenhagen, Denmark. 5Department of Public Health,
University of Copenhagen, Copenhagen, Denmark. 6Department of
Psychology, University of Copenhagen, Copenhagen, Denmark. 7National
Centre for Occupational Rehabilitation, Rauland, Norway. 8Department of
Public Health and General Practice, Norwegian University of Science and
Technology, Trondheim, Norway. 9MarselisborgCentret, P.P. Oerums Gade 11,
1B, 8000 Aarhus C, Denmark.

Received: 15 October 2015 Accepted: 3 November 2016

References
1. Muijzer A, Groothoff JW, de Boer WE, Geertzen JH, Brouwer S. The assessment

of efforts to return to work in the European Union. Eur J Public Health.
2010;20:689–94.

2. Bültmann U, Sherson D, Olsen J, Hansen CL, Lund T, Kilsgaard J. Coordinated
and tailored work rehabilitation: a randomized controlled trial with economic
evaluation undertaken with workers on sick leave due to musculoskeletal
disorders. J Occup Rehabil. 2009;19(1):81–93.

3. Lambeek LC, Bosmans JE, Van Royen BJ, van Tulder MW, Anema JR. Effect of
integrated care for sick listed patients with chronic low back pain: economic
evaluation alongside a randomised controlled trial. BMJ. 2010;341:c6414.

4. Loisel P, Lemaire J, Poitras S, Durand M, Champagne F, Stock S, et al. Cost-
benefit and cost-effectiveness analysis of a disability prevention model for
back pain management: a six year follow up study. Occup Environ Med.
2002;59(12):807–15.

5. Palmer KT, Harris EC, Linaker C, Barker M, Lawrence W, Cooper C, et al.
Effectiveness of community- and workplace-based interventions to manage
musculoskeletal-related sickness absence and job loss: a systematic review.
Rheumatology (Oxford). 2012;51(2):230–42.

6. Jensen C, Jensen OK, Nielsen CV. Sustainability of return to work in sick-
listed employees with low-back pain. Two-year follow-up in a randomized
clinical trial comparing multidisciplinary and brief intervention. BMC
Musculoskelet Disord. 2012;13:156.

7. Martin MH, Nielsen MBD, Madsen IE, Petersen SM, Lange T, Rugulies R.
Effectiveness of a coordinated and tailored return-to-work intervention for
sickness absence beneficiaries with mental health problems. J Occup
Rehabil. 2013;23(4):621–30.

8. Martin MH, Nielsen MB, Pedersen J, 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.

9. 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(1795-990; 1):47–56.

10. Steenstra IA, Knol DL, Bongers PM, Anema JR, van MW, de Vet HC. What
works best for whom? An exploratory, subgroup analysis in a randomized,
controlled trial on the effectiveness of a workplace intervention in low back
pain patients on return to work. Spine. 2009;34(12):1243–9.

11. Stapelfeldt CM, Christiansen DH, Jensen OK, Nielsen CV, Petersen KD, 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;12:112.

12. 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.

13. Aronsson G, Lundberg U. Interventions for return to work after sickness
absence - a systematic review of meta-analyses of musculoskeletal and
mental disorders. [Interventioner för återgång i arbete vid sjukskrivning. En
systematisk kunskapsöversikt av metaanalyser med inriktning på
muskuloskeletala och psykiska besvär]. Work and Health [Arbete och Hälsa].
University of Gothenburg. 2015;49(2). (ISBN: 978-91-85971-54-1; URI: http://
hdl.handle.net/2077/39858).

14. Nielsen MBD, Vinslov Hansen J, Aust B, Tverborgvik T, Thomsen BL, Bue Bjorner
J, et al. A multisite randomized controlled trial on time to self-support among
sickness absence beneficiaries. The Danish national return-to-work programme.
Eur J Public Health. 2015;25(1):96–102.

15. 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.

16. Maeland S, Werner EL, Rosendal M, Jonsdottir IH, Magnussen LH, Lie SA, et
al. Sick-leave decisions for patients with severe subjective health complaints
presenting in primary care: a cross-sectional study in Norway, Sweden, and
Denmark. Scand J Prim Health Care. 2013;31(4):227–34.

17. Momsen AH, Jensen OK, Nielsen CV, Jensen C. Multiple somatic symptoms
in employees participating in a randomized controlled trial associated with
sickness absence because of nonspecific low back pain. Spine J. 2014;14:
2868–76.

18. Aust B, Helverskov T, Nielsen MBD, Bjorner JB, Rugulies R, Nielsen K, et al. The
Danish national return-to-work program–aims, content, and design of the
process and effect evaluation. Scand J Work Environ Health. 2012;38:120–33.

19. Aamland A, Malterud K, Werner EL. Phenomena associated with sick leave
among primary care patients with Medically Unexplained Physical Symptoms:
a systematic review. Scand J Prim Health Care. 2012;30(3):147–55.

20. Eriksen HR, Ursin H. Subjective health complaints, sensitization, and
sustained cognitive activation (stress). J Psychosom Res. 2004;56(4):445–8.

21. Gjesdal S, Bratberg E, Maeland JG. Musculoskeletal impairments in the
Norwegian working population: the prognostic role of diagnoses and
socioeconomic status: a prospective study of sickness absence and
transition to disability pension. Spine. 2009;34(14):1519–25.

22. Creed FH, Davies I, Jackson J, Littlewood A, Chew-Graham C, Tomenson B,
et al. The epidemiology of multiple somatic symptoms. J Psychosom Res.
2012;72(4):311–7.

23. Christensen KS, Bech P, Fink P. Measuring Mental Health by Questionnaires
in Primary Care -Unidimensionality, Responsiveness and Compliance.
European psychiatrc review. 2010;8:12.

24. Hogelund J, Boll J, Skou M, Jensen S. The effects of changes in the
Legislation of sickness absence. [Danish: Effekter af ændringerne i
sygedagpengeloven: Opfølgning på sygedagpenge: Del II]. 2008.

25. Stoltenberg CD, Skov PG. Determinants of return to work after long-term
sickness absence in six Danish municipalities. Scand J Public Health. 2010;
38(3):299–308.

26. Aust B, Nielsen MBD, Grundtvig G, Buchardt HL, Ferm L, Andersen I, et al.
Implementation of the Danish return-to-work program: process evaluation
of a trial in 21 Danish municipalities. Scand J Work Environ Health. 2015;
41(6):529–41.

27. Christensen KB, Lund T, Labriola M, Bültmann U, Villadsen E. The impact of
health behaviour on long term sickness absence: results from DWECS/
DREAM. Ind Health. 2007;45(2):348–51.

Momsen et al. BMC Public Health  (2016) 16:1149 Page 10 of 11

http://datatilsynet.dk
http://www.dnvk.dk/
http://hdl.handle.net/2077/39858
http://hdl.handle.net/2077/39858


28. Hjollund NH, Larsen FB, Andersen JH. Register-based follow-up of social
benefits and other transfer payments: Accuracy and degree of completeness
in a Danish interdepartmental administrative database compared with a
population-based survey. Scand J Public Health. 2007;35(5):497–502.

29. Stapelfeldt CM, Jensen C, Andersen NT, Fleten N, Nielsen CV. Validation of
sick leave measures: self-reported sick leave and sickness benefit data from
a Danish national register compared to multiple workplace-registered sick
leave spells in a Danish municipality. BMC Public Health. 2012;12(1):661.

30. Kristensen TS, Hannerz H, Hogh A, Borg V. The Copenhagen Psychosocial
Questionnaire-a tool for the assessment and improvement of the psychosocial
work environment. Scand J Work Environ Health. 2005;31(6):438–49.

31. Derogatis LR, Cleary PA. Factorial invariance across gender for the primary
symptom dimensions of the SCL-90. Br J Soc Clin Psychol. 1977;16(4):347–56.

32. Christensen KS, Fink P, Toft T, Frostholm L, Ornbol E, Olesen F. A brief case-
finding questionnaire for common mental disorders: the CMDQ. Fam Pract.
2005;22(4):448–57.

33. Sogaard HJ, Bech P. Psychometric analysis of common mental disorders –
Screening Questionnaire (CMD-SQ) in long-term sickness absence. Scand J
Public Health. 2009;37(8):855–63.

34. Pilowsky I. Dimensions of illness behaviour as measured by the Illness Behaviour
Questionnaire: a replication study. J Psychosom Res. 1993;37(1):53–62.

35. Fink P, Ornbol E, Toft T, Sparle KC, Frostholm L, Olesen F. A new, empirically
established hypochondriasis diagnosis. Am J Psychiatry. 2004;161(9):1680–91.

36. Fink P, Ewald H, Jensen J, Sorensen L, Engberg M, Holm M, et al. Screening
for somatization and hypochondriasis in primary care and neurological
in-patients: A seven-item scale for hypochondriasis and somatization. J
Psychosom Res. 1999;46(3):261–73.

37. Kaplan GA, Camacho T. Perceived health and mortality: a nine-year follow-up of
the human population laboratory cohort. Am J Epidemiol. 1983;117(3):292–304.

38. Ratzon N, Schejter-Margalit T, Froom P. Time to return to work and surgeons'
recommendations after carpal tunnel release. Occup Med. 2006;56(1):46–50.

39. Klein JP, Andersen PK. Regression modeling of competing risks data based
on pseudovalues of the cumulative incidence function. Biometrics. 2005;
61(1):223–9.

40. Biering K, Hjollund NH, Lund T. Methods in measuring return to work: a
comparison of measures of return to work following treatment of coronary
heart disease. J Occup Rehabil. 2013;23(3):400–5.

41. Brouwers EP, Tiemens BG, Terluin B, Verhaak PF. Effectiveness of an
intervention to reduce sickness absence in patients with emotional distress
or minor mental disorders: a randomized controlled effectiveness trial. Gen
Hosp Psychiatry. 2006;28(3):223–9.

42. Kuoppala J, Lamminpaa A. Rehabilitation and work ability: a systematic
literature review. J Rehabil Med. 2008;40(10):796–804.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Momsen et al. BMC Public Health  (2016) 16:1149 Page 11 of 11


	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Sickness absence management in Denmark
	Study design
	Participants
	RTW intervention
	Control group
	Data
	Outcome variables
	Background variables
	Information retrieved from the jobcentre
	Analysis

	Results
	Effect of RTW intervention
	Health care utilization

	Discussion
	Strengths and limitations

	Conclusions
	Acknowledgements
	Funding
	Availability of data and material
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

