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Objectives The aim of this study was to evaluate the effect of the Danish return-to-work (RTW) program on
long-term sickness absence in a randomized controlled trial in three municipalities.

Methods The intervention group comprised 1948 participants while the control group comprised 1157 par-

ticipants receiving ordinary sickness benefit management (OSM). Study participants were working-age adults
receiving long-term (≥8 weeks or more) benefits, included regardless of reason for sickness absence or employment status. Each beneficiary was followed-up for a maximum period of 52 weeks. Cox proportional hazards
model was used to estimate hazard ratios (HR) for return to work (RTW) with 95% confidence intervals (95% CI).

Results The intervention effect differed significantly between the municipalities (P=0.00005). In one municipal-

ity (M2) the intervention resulted in a statistically significant increased rate of recovery from long-term sickness
absence (HR 1.51, 95% CI 1.31–1.74). In the other two municipalities, the intervention did not show a statistically
significant effect (HRM1 1.12, 95% CI 0.97–1.29, and HRM3 0.80, 95% CI 0.63–1.03, respectively). Adjustment
for a series of possible confounders only marginally altered the estimated HR.

Conclusion The effect of the intervention differed substantially between the three municipalities, indicating that
that contextual factors are of major importance for success or failure of this complex intervention.

Key terms coordinated case management; Denmark; effect evaluation; intervention; multidisciplinary; RTW;
work resumption.

In 2008, the annual level of sickness absence in Denmark corresponded to approximately 5% of the workforce, and reimbursement costs per year were estimated
to be around €5 billion (approximately €1350 per capita
age 18–64 years) not including treatment costs or loss of
productivity (1). Promoting labor market participation
is essential for Denmark and other European countries
facing a decline in the proportion of people of working
age due to an aging workforce (2). To reduce sickness
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absence and improve labor market participation, the
Danish Government launched an action plan in 2008
encompassing 39 initiatives including the Danish returnto-work (RTW) program. The Danish National Research
Centre for the Working Environment (NRCWE) was
appointed to develop the program in accordance with the
action plan, existing sickness management legislation,
and previous experiences from national and international
intervention studies.
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Most RTW interventions focus on specific target
groups, mostly sick-listed individuals with musculoskeletal health problems (3–10), whereas RTW interventions
addressing mental health problems are scarce (11, 12).
A recent systematic review of the effectiveness of RTW
interventions for persons sick-listed due to musculoskeletal problems concluded that most interventions appeared
beneficial. However, the effects were rather small and
publication bias may have occurred (5). Another review
concluded that most intervention studies were small and
of limited quality (13). In addition, most previous RTWintervention projects have focused on a single intervention element [ie, the effects of RTW coordinators (14),
multidisciplinary teams (9, 10, 13), or work accommodation by healthcare providers (13)].
Contrary to these previous studies, the goal of the
Danish RTW program was to encompass a broad group
of sick-listed persons, including sick-listed beneficiaries with both somatic and mental health problems
and with all types of employment status (employed,
self-employed, temporary employed, or unemployed).
In addition, the program is based on a combination of
a coordinated, tailored and multidisciplinary (CTM)
approach, including designated RTW coordinators and
multidisciplinary teams, and work accommodation by
healthcare providers was used when appropriate. The
basic assumption of the Danish program was that the
concerted action of both the RTW coordinator and team
ensured better clarification of the barriers and resources
for RTW and a faster initiation of RTW activities, which
were better tailored to meet the specific needs of each
sick-listed beneficiary.
The Danish RTW program comprised a stratified
cluster-controlled study in 21 municipalities and a randomized controlled trial (RCT) in 3 municipalities. The
effect evaluation of the RCT aimed to test the following
four hypothesis regarding effects of the CTM intervention: participants in the intervention (i) have a shorter
duration of full-time sickness absence, (ii) have a longer time off sick before recurrent long-term sickness
absence (have a more sustainable RTW), (iii) are faster
in achieving a full RTW, and (iv) report a more positive
development in self-rated general health, mental and
physical health, workability, pain, and sleep.
This present article presents the results related to the
first hypothesis. In addition, two supplementary hypotheses related to time-dependency of the effect were tested:
(i) the effect of the CTM intervention would improve
with time after onset of the project (learning processes
could be potential explanations for effect increasing with
time); and (ii) the CTM intervention would be more
beneficial in the more complex sickness absence cases,
defined as long-lasting cases. Consequently the effect of
the CTM intervention would be more pronounced late in
the long-lasting sickness absence cases.
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Methods
Full details of the intervention and evaluation design of
the RTW program have previously been published (15).
Study design
In the present study, a RCT design with individual
randomization was used in 3 of the 21 municipalities
(hereafter denominated as M1, M2, and M3) participating in the Danish RTW program. These 3 municipalities
were eligible for RCT because they met the following
criteria: (i) they had separated sub-units of their sickness
benefit management offices serving the same population allowing for randomization at the individual level
of sick-listed beneficiaries to an intervention or control
office; (ii) the sickness benefit office sub-units were
geographically separated, thereby reducing the risk of
intervention spill-over between the CTM intervention
and ordinary sickness benefit management (OSM); and
(iii) the number of sick-listed beneficiaries eligible for
the study was sufficiently high to generate a large intervention and comparable control group.
The evaluation of the RTW program consisted of
an effect and process evaluation; a research group at
the NRCWE designed and conducted both evaluations.
Selection of municipalities
In 2009, the Danish National Prevention Fund invited all
98 Danish municipalities to apply for participation in the
program. The applications had to include a plan for the
implementation of the program. A total of 44 municipalities applied for participation, but 10 were excluded since
they already had ongoing interventions with elements
resembling the RTW program. Among the remaining
34 municipalities, 21 were selected to participate in the
program, and of these only 3 municipalities (M1, M2,
and M3) were eligible for the RCT design (for further
details of the selection process see 15).
Study population
According to Danish law, the employer pays sickness
benefits during the first 3 weeks after which the municipality takes over payment for a maximum of 52 weeks,
within a period of 78 weeks. Hence, the general rule is
that sickness benefits from the employer and municipality can be obtained for ≤55 weeks in total. If sickness
benefits from the municipality have been paid within
the last 78 weeks, the period for obtaining sickness
absence benefits for the current sickness absence spell
is reduced accordingly (on 1 January 2012, the employer
period was increased to 30 days). The municipalities are
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obliged by law to conduct an assessment of every sicklisted beneficiary by the end of the 8th week of sickness
absence. At this assessment, beneficiaries are assigned
to one of three categories: (i) category 1=likely to return
to work within three months; (ii) category 2=unlikely to
return to work within three months, but able to participate in RTW activities like gradually returning to work;
and (iii) category 3=unlikely to return to work within
three months and unable to participate in RTW activities. All category 2 beneficiaries were included in the
trial. In each of the three RCT municipalities, a sickness
benefit officer or administrative employee administered
the randomization using a web-survey program, which
automatically allocated all eligible beneficiaries to a
control or intervention sickness benefit unit. The result
of the randomization was instantly available for the
sickness benefit officer and registered in a central database at NRWCE. Each municipality had a fixed budget
from the Danish National Prevention Fund dictating an
expected total number of beneficiaries to receive the
CTM intervention. Consequently, for each municipality,
NRCWE regularly adjusted the allocation ratio in the
web-survey program to ensure that the required total
number of beneficiaries in the intervention was reached.
From 1 April 2010 to 31 December 2011, a total of 5189
sick-listed beneficiaries of working age were classified
as Category 2.
The intention-to-treat approach was in principle
selected for the statistical analyses. Since the intervention was in accordance with the existing Danish sickness management legislation, the beneficiaries could
not refuse to receive the intervention, but they could
refrain from completing the questionnaire or taking part
in interviews evaluating the intervention. The following
study criteria were decided prior to data analysis (see
figure 1). If a beneficiary entered the study more than
once, only the first sickness absence spell was used
in the analyses (172 cases excluded). The first three
months of the intervention (April–June 2010) were
defined as an introductory period during which the number of cases handled by the RTW coordinator and team
gradually increased, allowing them to become familiar
with the interdisciplinary collaboration, the specific
tools, and new methods of the CTM intervention.
Since it was anticipated that case management during
the first three month would differ profoundly from the
subsequent case management in routine operation of
the CTM intervention, cases from the first three months
were excluded from the effect analyses (1113 cases).
The web-survey program for automatical randomization
was gradually implemented in the municipalities during
the introductory period, and data on randomization was
missing for approximately one third of the beneficiaries
included during the introduction period (416 cases).
As assumed, the majority of study participants were

recruited at the moment of their classification into
categories 1, 2, or 3 after being sick-listed for 8 weeks.
However, a small number of beneficiaries made first
contact with the municipal sickness benefit offices at
a later stage. As the project focused on initiating the
intervention at an earlier stage, beneficiaries who were
sick-listed for >120 days before contacting the sickness
benefit office were excluded (65 cases). One beneficiary
had missing data on whether she had been allocated
to the CTM or OSM. Furthermore, 477 persons had
inconsistent data on the actual day of reporting sick
when comparing register data with the administrative
records of the municipal sickness benefit office. Beneficiaries on maternity leave or living abroad the week
before the first day of sickness absence and those who
received disability-related benefits six months prior
to their sickness absence spell were excluded (239
cases). Finally 17 beneficiaries who had exceeded their
compensation limit at the time of inclusion in the trial
were also excluded. The total study population for the
primary statistical analysis comprised 3105 beneficiaries: 1157 receiving OSM and 1948 receiving the CTM
intervention.
Data for effect evaluation
Data registered at the sickness benefit office. From the
administrative forms completed by the sick-listed beneficiaries, information was retrieved on reason for sickness absence and date of first day of sickness absence.
Data from national registries. The Danish Register for
Evaluation of Marginalization (the so-called “DREAM”
register) contains information on all social transfer payments on a weekly basis, including previous sickness
and unemployment benefits (16). The main outcome
“week of recovery from sickness absence” was defined
by first week of no sickness absence benefit. At the time
of data analysis, the DREAM register included social
transfer payments until 29 April 2012. Register-based
data on age, gender, education, employment status at
first day of sickness absence, purchase of prescribed
medicine, contact with own general practitioner, and
history of hospital admission were obtained from Statistics Denmark.
Content of the CTM intervention
The CTM intervention consisted of three core elements:
(i) establishment of multidisciplinary RTW teams within
the municipalities, (ii) introduction of standardized
workability assessments and multidisciplinary sickness
absence management procedures, and (iii) a 3-week
training course for all multidisciplinary RTW teams
prior to the program.
Scand J Work Environ Health 2014, vol 40, no 1
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Category 2 beneficiaries assessed for eligibility (N=5189)

Excluded (N=2350)
• Included more than once
(N=172)
• Included in the introduction
period (N=1113)
• Sick-listed for >120 days prior
to inclusion (N=65)
Randomized (N=3839)
One beneficiary with missing
information on randomization

Allocated to CTM intervention
(N=2434)
Excluded from data analysis:
• Inconsistent data on first
day of sickness absence in
the DREAM register and the
administrative records
(N=321)
• Sickness absence spell
exceeding the
compensation limit before
inclusion in the trial (N=10)
• On maternity leave or living
abroad the week before
first day of sickness absence
or receiving disability
related benefits six month
prior to their sickness
absence spell (N=155)

Data analysis CTM intervention
(N=1948)

Allocated to OSM (control)
(N=1404)
Excluded from data analysis:
• Inconsistent data on first
day of sickness absence in
the DREAM register and the
administrative records
(N=156)
• Sickness absence spell
exceeding the compensation
limit before inclusion in the
trial (N=7)
• On maternity leave or living
abroad the week before first
day of sickness absence or
receiving disability related
benefits six month prior to
their sickness absence spell
(N=84)

Data analysis OSM (control)
(N=1157)

Figure 1. Flow chart on exclusion of participants. [CTM=coordinated,
tailored and multidisciplinary; DREAM=Danish Register for Evaluation
of Marginalization; OSM=ordinary sickness benefit management.]

Establishment of multidisciplinary RTW teams
Depending on their population size, the municipalities
in the Danish RTW program had to establish an appropriate number of multidisciplinary RTW teams. Each
team consisted of two RTW coordinators (municipal
sickness benefit officers), a psychologist, physical therapist, psychiatrist, and physician (specialist
in occupational, social, or general medicine). The
NRCWE regulated the intake of participants through
the randomization procedures ensuring an annual
intake of 170 beneficiaries per RTW team. Therefore
the RTW teams had an upper limit to their case load,
which was not the case in OSM. The RTW coordinator was responsible for conducting regular follow-up
of all sick-listed participants in accordance with the
law (at least every fourth week) and coordinating
RTW initiatives with the other members of the multidisciplinary RTW team. The introduction of the multidisciplinary RTW teams enabled closer cooperation
between municipal officers and health professionals
compared to OSM.
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Introduction of a standardized RTW assessment tool
and multidisciplinary sickness-absence management
procedures
A standardized RTW assessment tool based on a biopsychosocial understanding of health and disability was
developed. The RTW assessment tool should enable the
RTW coordinators to conduct a systematic assessment
identifying the needs of each sick-listed beneficiary.
The assessment tool covered barriers and resources for
RTW related to physical and mental health, work, and
occupational experiences. The tool had to be used in
the first consultation between the RTW coordinator and
the sick-listed beneficiary thereby providing an early,
detailed basis for future RTW activities. Using this tool,
RTW coordinators were expected to be able to manage
about half of all cases without discussing them at the
weekly multidisciplinary team meetings. Nevertheless,
the RTW coordinators could always contact the other
members of the RTW team to clarify health-related
questions. In more complex cases, the RTW coordinators could refer beneficiaries to the other team members
for further workability assessment, after which these
cases were discussed with all RTW team members in
the weekly mandatory multidisciplinary team meetings
to qualify assessments and decisions. The possibility
of direct and frequent exchange between all members
of the multidisciplinary team was one of the key ways
in which CTM intervention substantially differed from
OSM. While ordinary sickness benefit officers could
request further information from other health professionals, they did not have the possibility to discuss a
complex case with several experts at the same time.
Additionally, OSM-requested assessments from one or
several experts took time, and the experts’ feedback did
not take each other’s viewpoints into account.
Just as in OSM, and in accordance with the law, the
RTW coordinators were responsible for developing an
individual RTW plan and conducting the mandatory
consultations with all beneficiaries. Additionally, in
the CTM intervention, the RTW coordinators were
also responsible for coordinating the different RTW
activities with special emphasis on close collaboration
between the RTW team members and external stakeholders, such as the employer. RTW activities could,
as in OSM, include meetings with workplaces, work
modifications, workability training, gradual RTW,
education/training (eg, psychoeducation, ergonomics
training, physical exercises, and stress and pain management). In the CTM intervention, the RTW team’s
health professionals could participate in the activities
(ie, meetings with workplaces or education/training). It
was anticipated that having the same health professionals participate in both the assessment and follow-up
activities would improve coordination and continuity
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compared to OSM. To further support a more standardized sickness management procedure and good
information flow between all RTW team members,
several other tools were developed for the program.
These included guidelines for the meetings between
the sick-listed beneficiaries and the other RTW team
members (psychologists, physiotherapists, physicians,
and psychiatrists) and a number of templates for information exchange.
Training course for RTW team members
Before the onset of the Danish program, all RTW coordinators, psychologists, and physiotherapists participated in a 3-week training course, with physicians and
psychiatrists participating in selected parts. The course
consisted of a mixture of theoretical lectures, practical
casework, role plays, and exercises. The aim of the
course was to ensure that all RTW teams had the necessary knowledge and skills to deliver the CTM intervention. The course focused on topics such as a biopsychosocial understanding of health, the central role of the
RTW coordinator (eg, coordinating the input from the
other team members and advancing the RTW process)
and multidisciplinary teamwork (eg, using and respecting each other´s expert knowledge and contributing to a
joint RTW plan). Another topic was the cooperation with
workplaces and other stakeholders (eg, the beneficiaries’
physician). Following the training course, two course
managers from the research group at the NRCWE visited
all RTW teams on a regular basis (approximately every
third month) throughout the program period to facilitate
the implementation process.
Statistical analysis
Within each of the three municipalities, the Cox proportional hazards model was used to estimate the effect
of the intervention on rates of recovery from sickness
absence. Effects are presented as hazard ratios (HR) with
95 % confidence intervals (95% CI). In addition, average
recovery rates for CTM and OSM were calculated for
each of the three municipalities. The week of reporting sick was used as the origin of the timescale from
which recovery from sickness absence was defined to
be the first week where no sickness absence benefit was
given. We used delayed entry (left truncation) at week
of randomization to include only beneficiaries receiving
sickness absence benefits at randomization. The beneficiaries were censored at the start of the week where
they were no longer entitled to sickness benefit within
the standard limits (a maximum of 52 weeks within a
period of 78 weeks) given by law. Beneficiaries who
retired, died, emigrated, or (temporarily) left the labor
market due to maternity leave were censored at their

last week of receiving sickness benefits. Beneficiaries
still on sick leave by 29 April 2012 were also censored
at this time point.
We originally planned to estimate the overall effect
of the CTM intervention in the RCT, assuming an identical effect of the intervention in the three municipalities
(15). However, the statistical analyses revealed different
effects, and, consequently, we decided not to present
estimates on an overall effect based on this assumption.
Hence, the effect of the CTM intervention is reported for
each of the three municipalities separately.
Robustness analysis
Even though it may seem reasonable to consider the first
three months of the intervention an introductory period,
it may be equally reasonable to argue that such a period
is a natural part of every intervention and that inclusion
of the beneficiaries in the introductory period may result
in more trustworthy estimates of the overall effects of
the intervention. Hence, beneficiaries who were randomized to the CTM intervention or OSM during the introductory period were included in the robustness analysis
(N=697). Similarly, 477 beneficiaries were excluded
because they had inconsistent data on sickness absence
benefits in relation to the recorded day of entry in the
population. However, exclusion was clearly warranted
only in the case of 90 beneficiaries as it was not possible
to establish whether they were actually sick-listed. For
the remaining 387 beneficiaries, uncertainty existed on
when sick-listing occurred, but since it was possible to
assign a date of sick-listing, they were included in the
robustness analysis. The robustness analyses (ie, closer
to an ideal intention-to-treat approach) comprised 4189
beneficiaries in total.
Since the study design is a RCT, we expected
randomization to ensure that the HR were not biased
by confounding. Hence, we considered the unadjusted
HR to be the main results. However, adjusted HR
were estimated as part of the robustness analyses.
The calculated HR were adjusted for the following
potential confounders: reason for sickness absence
(primarily somatic versus mental health problems),
gender, age, educational level, history of long-term (≥3
weeks) sickness absence (any sickness benefits within
the last 78 weeks, yes/no), history of unemployment
(any unemployment benefits within the last 78 weeks,
yes/no), employment status at inclusion in the study
(employed/unemployed), number of contacts with
own practitioner (0–6, ≥7 in the calendar year prior to
entering the study), history of hospital admission (any
hospital admissions or contacts with psychiatric treatment in the year prior to entering the study, yes/no),
and purchase of prescribed medicine (any purchase in
the year prior to entering the study, yes/no).
Scand J Work Environ Health 2014, vol 40, no 1
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Supplementary analysis
To analyze whether the effect of the CTM intervention
was dependent on time-after-project initiation, the entire
project period (excluding the 3-month introductory
period) was divided into four time intervals: (i) 1 July
2010–2 January 2011, (ii) 3 January 2011–3 July 2011,
(iii) 4 July 2011–1 January 2012, and (iv) 2 January
2012–29 April 2012. Similarly, in order to analyze if
the effect of the intervention was dependent on the duration of sickness absence since the first day of sickness
absence, the period was divided into four periods within
which recovery from sickness absence occurred: (i)
before week 17, (ii) week 17–29, (iii) week 30–42, and
(iv) 43–55 of sickness absence. In both cases, the effect
of the intervention was estimated for each interval and
each of the three municipalities by the use of time-varying covariates defined by the interval endpoints. Timedependent effects on one time scale were not adjusted
for possible time-dependent effects on the other.
The PHREG procedure of SAS version 9.2 (SAS
Institute, Cary, NC, USA) was used for the analyses.

Results
Only Category 2 beneficiaries were eligible for the
RTW program. The proportion of these beneficiaries
in M1, M2, and M3 was 50%, 26%, 24%, respectively.
Furthermore, the proportion of beneficiaries randomized to CTM and OSM in M1, M2, and M3 before eight
weeks of sickness absence was 88%, 33%, and 91%,
respectively. After ten weeks of sickness absence, the
proportion of beneficiaries who had been randomized
was 94%, 79%, and 94%, respectively.
Background characteristics of beneficiaries in the
control and intervention groups in the three municipalities are presented in table 1. The higher number of beneficiaries receiving CTM as compared to OSM reflected
that NRCWE controlled the allocation ratio to ensure the
number of beneficiaries randomized to CTM was equal
to the number required in the funding budget of each
municipality. The percentage allocated to CTM was 60%
in M1, 60% in M2 and 75% in M3. M2 differed from M1
and M3 in having a higher fraction of beneficiaries who
(i) were sick-listed from unemployment and (ii) had a
history of long-term sickness absence. M3 differed from
M1 and M2 in having a larger fraction of beneficiaries
with mental health problems and a lower fraction with
a basic level of education. Within each municipality, the
only statistically significant difference between CTM
and OSM was observed in M2 where the fraction of
women receiving CTM was significantly higher than
those receiving OSM. Considering that 30 parameters
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were compared (10 per municipality) it was not surprising that one would emerge as statistically significant.
However, we have no explanation for the large gender
difference between CTM and OSM in M2.
Table 2 presents the estimated HR in each of the
three municipalities in the RCT. In M2, the intervention
resulted in a significant increase in recovery from longterm sickness absence (HRM2 1.51, 95% CI 1.31–1.74)
whereas in the two other municipalities, no significant
effects of the intervention were found (HR M1 1.12,
95% CI 0.97–1.29, HRM3 0.80, 95% CI 0.63–1.03).
Confounder adjustment altered the estimated HR only
marginally. A robustness analysis including the 697
beneficiaries randomized to the study population during
the 3-month introductory period and 387 beneficiaries
who were originally excluded due to uncertainty on the
actual date of sick-listing yielded similar results as the
main analysis (table 2).
Table 3 presents the supplementary analyses of the
time-dependent effects of the CTM intervention in all three
municipalities. In M2, differences in effects between time
intervals approached statistical significance (P=0.07) with
the smallest estimated effect in the first interval (1 July
2010–2 January 2011). No time dependence was observed
in M1 or M3.
Table 4 presents the estimated effects depending on
duration of sickness absence since first week of sickness absence. The intervention effects were different
only in M1 (P=0.02) in the four 13-week long intervals
with estimated effect highest at the end of long sickness
absence spells.

Discussion
To our knowledge, this is the largest RCT ever conducted
on the effects of a multiple component RTW-intervention
based on a CTM approach. The effects of the intervention
on duration of sickness absence were remarkably different
between the three municipalities. Originally we intended
to estimate the overall effect of the CTM intervention
assuming identical effects in all municipalities (15). However, a test of interaction between the intervention and
municipality showed that this assumption was strongly
violated (P=0.00005). Modeling the differences between
municipalities as a random difference in intervention effect
across the three municipalities would severely weaken the
statistical power of the analysis and the overall estimate
would have much less precision than the results from each
municipality. Consequently, we have chosen to present
results from the three municipalities separately.
The municipalities differed profoundly in some
background characteristics of the participating beneficiaries (table 1) as well as in the proportion of sick-listed
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Table 1. Background characteristics of beneficiaries in ordinary sickness benefit management (OSM) and coordinated, tailored, and multi
disciplinary (CTM) approach in the study. [SD=standard deviation]
Municipality 1 (M1)
OSM
(N=489)
%
Gender
Men
Women
Cause of sickness absence
Mental
Somatic
Education level
Basic
Middle
Higher
Age
Employment
status at sick
listing
Unemployed
Employed
History of longterm sickness
absence
Yes
No
History of
unemployment
Yes
No
Contacts
with general
practitioner
0–6
≥7
History of hospital admission
No
Yes
Purchase of
prescribed
medicine
No
Yes

Mean SD

40.3
59.7

CTM
(N=747)
%
45.7
54.4

Municipality 2 (M2)
Pvalue

Mean SD

OSM
(N=539)
%

0.06

CTM
(N=809)

Mean SD

50.5
49.5

%
39.9
60.1

0.35
39.0
61.0

41.8
58.2

34.9
47.3
17.9

32.3
49.0
18.7
41.9 11.5

23.5
76.5

0.66

46.5
53.5

47.7
52.3

32.9
47.1
20.0

31.1
45.2
23.7
43.0 10.7

49.5
50.5

27.2
72.8

40.4
59.6

63.7
36.3

0.84

36.2
63.8

62.1
37.9

66.1
33.9

25.0
59.4
15.6

22.9
53.1
24.0
39.7 11.5

0.13

41.0 10.8 0.22
0.11
20.9
79.1
0.68

34.1
65.9

32.1
67.9
0.37

34.1
65.9

35.8
64.2

29.8
70.2
0.72

27.9
72.1

26.3
73.7

0.45
45.6
54.4

47.7
52.3

0.64
65.0
35.0

Mean SD

0.41
38.0
62.0

0.24
48.1
51.9

42.1
57.9

0.47
57.3
42.7

beneficiaries in category 2 and beneficiaries randomized before eight weeks of sickness absence. These
differences, which may originate partly from sociodemographical differences between the municipalities
and partly from differences between the municipalities
in the interpretation and management of the existing
legislation, may have had an impact on the effect of the
CTM intervention. The fraction of beneficiaries unemployed at the time of inclusion was markedly higher in
M2 than M1 and M3 as was the share of beneficiaries
with a history of long-term sickness absence. Hence, the
beneficiaries in M2 may be more complex cases than
those in M1 and M3. In support of this, the recovery
rate in OSM was lower in M2 than M1 and M3. Thus,

59.3
40.7

Pvalue

0.41

27.9
72.1

57.5
42.5

0.76
41.3
58.7

37.2
62.8

%

0.13
53.2
46.8

40.7
59.3

0.29

39.1
60.9

0.06
35.4
64.6

0.0001

Mean SD

CTM
(N=392)

0.92
39.3
60.7

32.3
67.7

%

47.1
52.9

0.81
32.9
64.6

Mean SD

OSM
(N=129)

42.8 10.5 0.80
0.38

0.15
23.5
76.5

Pvalue

0.67

41.2 11.4 0.27
0.21
20.5
79.5

Municipality 3 (M3)

0.21
65.1
34.9

58.9
41.1

it may be speculated that the CTM intervention with its
multidisciplinary team of experts is especially effective
in the more complex cases.
In the present study, the CTM intervention builds on
a rather complex concept. Complex interventions, which
include several interacting active ingredients, are particularly prone to reinvention and implementation failure
(17–19), and the large differences in intervention effect
between the three municipalities may therefore not be
surprising. In agreement with the present study, it has
been previously shown that RTW for sick-listed beneficiaries from six different Danish municipalities varied
substantially – even after controlling for diagnosis,
income, education, and age (20). The authors suggested
Scand J Work Environ Health 2014, vol 40, no 1
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Table 2. Effect of coordinated, tailored and multidisciplinary (CTM)
intervention compared with ordinary sickness benefit management
(OSM). [HR=hazard ratios; 95% CI=95% confidence interval.]
HR

95% CI a

Recovery Recovery
rate b CTM rate b OSM
(Poisson) (Poisson)

Municipality 1 (M1)
Unadjusted
Adjusted c
Restricted exclusion d

1.12
1.08
1.08

0.97–1.29
0.93–1.25
0.96–1.22

0.0270

0.0242

Municipality 2 (M2)
Unadjusted
Adjusted c
Restricted exclusion d

1.51
1.54
1.50

1.31–1.74
1.33–1.78
1.32–1.71

0.0301

0.0199

Municipality 3 (M3)
Unadjusted
Adjusted c
Restricted exclusion d

0.80
0.84
0.85

0.63–1.03
0.65–1.08
0.70–1.02

0.0227

0.0281

Based on Cox proportional hazard model (N=3105).
Recovery rates are approximately equal to the probability of recovery
within a week.
c Adjusted for cause of sickness absence, gender, age, educational level,
history of long-term sickness absence, employment status at inclusion
in the study, contact with own practitioner, hospital admission, and purchase of prescribed medicine (N=3105).
d Robustness analysis with restricted exclusion criteria (N=4189).
a

b

that these differences might be attributed to variations
in the sickness absence management or the skills and
attitudes of the social insurance officers. As previously
described, the Danish RTW program included a comprehensive and detailed process evaluation to pinpoint
the qualitative differences between municipalities with
respect to organization, implementation, and management of the intervention (15). The results of the process
evaluation will be published later.
In the Danish program, the first three months are
defined as an introductory period during which the
RTW coordinators and teams become familiar with the
interdisciplinary collaboration and the specific tools
and methods of the intervention. Thereafter, the RTW
coordinators and teams are anticipated gradually to
pick up more experience and become more successful
during the following months. Analyses of potential timedependency of the effects were performed to shed light
on the possible learning processes in the three different
municipalities. In M1 and M2, the estimated effect in the
first time interval (ie, 1 July 2010–2 January 2011) was
smaller than in the three subsequent time intervals (table
3), although differences in effects between intervals
approached statistical significance only in M2.
In M1, but not in M2 or M3, the effect of the RTWintervention was significantly dependent on the duration
of sickness absence since first day of sick listing [ie, the
intervention was more effective late in the long-lasting
sickness absence spells (table 4)]. In M1, the fraction of
beneficiaries in category 2 (ie, unlikely to return to work
within three months, but able to participate in RTW
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activities) was nearly twice as high as in M2 and M3,
and it may be speculated that the cases in M1 on average
were less complicated than the cases in M2. As indicated
earlier in this discussion, the positive effect of the CTM
intervention may be particularly apparent in the more
complex cases. If so, this may at least partly explain the
differences between the effect of the intervention in M1,
which presumably had a higher fraction of straightforward cases, and M2. The simple cases may be handled
with the same effectiveness in the CTM and OSM, hence
leading to no effect of the intervention in the early stages
of the absence spells in M1. However, at later stages of
the absence spells, when only more complex cases are
under consideration (under the assumption that the most
straightforward cases have been solved and closed), the
effect of the CTM intervention might become superior to
OSM, leading to a statistically significant HR for spells
that lasted >42 weeks in M1. It has been recently demonstrated that timing is crucial for the cost-effectiveness
of structured and complex interventions for workers on
sick leave due to low-back pain (21). Using theoretical
modeling, the authors estimated the optimal time window to be between 8–12 weeks for a population with a
slow RTW (RTW of 43% after 2 weeks and 79% after 12
weeks). This timeframe is very similar to the timing used
in the present study (most participants were included
at between 8–10 weeks of sickness absence benefits).
However, it should be recognized that the RTW recovery
rate in the present study was far lower than the recovery
rate characterized as slow in the study on RTW and lowback pain (21).
Strengths and limitations of the study
The main strengths of this study are the RCT design,
the multisite approach, and the large sample size. We
used data from a national register to obtain information
on recovery from long-term sickness absence, which
eliminated recall bias. In designing the study, a low risk
of intervention spillover between the CTM and OSM
in the RCT was considered to be strength. However,
intervention spillover cannot completely be ruled out,
and, if this has occurred, the analysis underestimates the
effect of the intervention.
In theory, the RCT design eliminates the need to
adjust for possible confounders. However, in M2, which
had a significant positive intervention effect, the fraction of women receiving CTM was significantly higher
than those receiving OSM. Adjustment for a series of
possible confounders altered the estimated HR only
marginally. Consequently, the gender difference between
groups in M2 had no practical importance, and the estimated HR appear as rather robust. Further, a robustness
analysis, in which exclusion was very restricted, also
yielded similar HR.
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Table 3. Effect of CTM (coordinated, tailored and multidisciplinary) intervention in four time intervals after initiation of the project.
[HR=hazard ratios; 95% CI=95% confidence interval]
Interval I
Municipality 1 (M1)
Municipality 2 (M2)
Municipality 3 (M3)
a
b

Interval II

Interval III

Interval IV

P-value a

HR

95% CI b

HR

95% CI b

HR

95% CI b

HR

95% CI b

1.02
0.91
0.84

0.67–1.54
0.60–1.38
0.50–1.42

1.12
1.61
0.85

0.90–1.40
1.26–2.07
0.57–1.28

1.23
1.74
0.66

0.94–1.61
1.35–2.23
0.41–1.08

1.10
1.45
0.88

0.77–1.58
1.04–2.03
0.27–2.84

0.88
0.07
0.87

Test for equal effects in the four time intervals.
Based on Cox proportional hazard model.

Table 4. Effect of CTM-intervention in four intervals of time after first day of reporting sick. [HR=hazard ratios; 95% CI=95% confidence interval]
Before week 17
Municipality 1 (M1)
Municipality 2 (M2)
Municipality 3 (M3)
a
b

Week 17–29

HR

95% CI

1.14
1.30
0.89

0.89–1.45
0.95–1.78
0.59–1.34

b

Week 30–42

HR

95% CI

0.87
1.61
0.88

0.69–1.10
1.30–1.99
0.56–1.24

b

Week 43–55

HR

95% CI

1.30
1.54
0.71

0.91–1.86
1.13–2.10
0.40–1.27

b

P-value a

HR

95% CI

1.81
1.45
0.62

1.19–2.77
0.92–2.28
0.29–1.34

b

0.02
0.74
0.84

Test for equal effects in the four time intervals.
Based on Cox proportional hazard model.

The Danish RTW program was performed during a
period of global economic crises with increasing rates of
unemployment throughout Europe. In contrast to many
other European countries, it is fairly easy to dismiss
employees in Denmark (22). Among the sick-listed beneficiaries included in the RTW program, the unemployment
rate increased rapidly from 27% at the date of sick-listing
to 45% after the third month of sickness absence. Theoretically, it is possible that sick-listed beneficiaries who
became unemployed were less motivated to participate in
RTW activities than would be the case during a period of
economic growth with higher labor demands and better
employment possibilities. However, this may be a minor
problem since the strongest positive effect of the intervention was obtained in M2 which also had the highest rate
of unemployment among the sick-listed beneficiaries.
Impact of results
The present article demonstrates that a positive effect of
the intervention with respect to increasing the recovery
rate from long-term sickness absence was obtained in
one of three municipalities in the RCT study. However,
remarkably large differences in the effect of the CTM
intervention were found between municipalities, indicating that contextual factors are of major importance for
success or failure of this complex intervention.
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