
Coordinated and Tailored Work Rehabilitation: A Randomized
Controlled Trial with Economic Evaluation Undertaken
with Workers on Sick Leave Due to Musculoskeletal Disorders
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Abstract Introduction In Denmark, the magnitude and

impact of work disability on the individual worker and

society has prompted the development of a new ‘‘coordi-

nated and tailored work rehabilitation’’ (CTWR) approach.

The aim of this study was to compare the effects of CTWR

with conventional case management (CCM) on return-to-

work of workers on sick leave due to musculoskeletal

disorders (MSDs). Methods The study was a randomized

controlled trial with economic evaluation undertaken with

workers on sick leave for 4–12 weeks due to MSDs.

CTWR consists of a work disability screening by an

interdisciplinary team followed by the collaborative

development of a RTW plan. The primary outcome vari-

able was registered cumulative sickness absence hours

during 12 months follow-up. Secondary outcomes were

work status as well as pain intensity and functional dis-

ability, measured at baseline, 3 and 12 months follow-up.

The economic evaluation (intervention costs, productivity

loss, and health care utilization costs) was based on

administrative data derived from national registries. Results

For the time intervals 0–6 months, 6–12 months, and the

entire follow-up period, the number of sickness absence

hours was significantly lower in the CTWR group as

compared to the control group. The total costs saved in

CTWR participants compared to controls were estimated at

US $ 1,366 per person at 6 months follow-up and US $

10,666 per person at 12 months follow-up. Conclusions

Workers on sick leave for 4–12 weeks due to MSD who

underwent ‘‘CTWR’’ by an interdisciplinary team had

fewer sickness absence hours than controls. The economic

evaluation showed that—in terms of productivity loss—

CTWR seems to be cost saving for the society.
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Introduction

Long-term sick leave due to musculoskeletal disorders

(MSDs) has considerable social and economic conse-

quences for workers and their families, employers, and

society. It tends to marginalize the worker from the

workplace [1] and is associated with risk of future dis-

ability pension [2–5]. In Denmark, total annual sick leave

is approximately 150,000 full-time absences, i.e., about 5%

of the workforce [6]. Thus both, the reduction of long-term

sick leave and the retention of employees in the workforce

are high on the political agenda.

During the past decade, many studies have shown that

work disability is a complex, multifactorial problem. The

worker/patient, the employer, the healthcare provider, and

the insurer, are all involved in the work disability process,

often in complex interplays [7–10]. Also, the process of

return to work (RTW) following ill health has a multifac-

torial nature, including complex interactions between (1)

biological, psychological, and social factors as well as (2)

different ‘‘systems’’, such as the personal, workplace,

health care and insurance system [7, 9, 11–13]. Moreover,

work disability and RTW processes and practices have to

be understood and appreciated within the specific admin-

istrative and jurisdictional context [7, 11, 14].

In Denmark, the growing awareness of the magnitude

and impact of work disability on the individual worker and

society, has led to the recognition that there is little

information about ‘‘successful’’ RTW processes and prac-

tices for workers absent from work due to MSDs. The

absence of this information and the need for effective RTW

measures has prompted the development of a new ‘‘coor-

dinated and tailored work rehabilitation’’ (CTWR)

approach, based on a Canadian multidisciplinary work

rehabilitation program (i.e., the Sherbrooke model by

Loisel et al.) [7, 15–17]. Loisel et al. [16] found that the

combination of an occupational intervention and a clinical

rehabilitation intervention was effective on disability and

RTW. The Sherbrooke model has inspired other similar

studies outside Canada, like the study on multidisciplinary

rehabilitation for subacute low back pain in The Nether-

lands [18–20]. Due to country-specific characteristics of

health care systems, legislation, and case management of

sick-listed workers, the underlying intervention models and

previous findings are not directly translatable to other

countries. It is important, however, to undertake interven-

tion studies in different contexts to see how reliable and

generalizable results are.

The aim of the new ‘‘CTWR’’ approach is to reduce sick

leave and to facilitate a safe, healthy, and sustainable RTW

in Danish workers. In brief, CTWR includes an interdis-

ciplinary team, whose multi-professional competencies are

used to formulate a coordinated, tailored, and action-

oriented RTW plan based on a multidisciplinary assess-

ment. CTWR differs from conventional case management

with its focus on collaboration between the primary and

secondary health care sectors, the social sector, and the

workplace.

Thus, the main objective of this study was to compare

the effect of CTWR with conventional case management

(CCM, i.e., control treatment) on return-to-work of workers

on sick leave for 4–12 weeks due to MSDs. The hypothesis

was that workers in the CTWR ‘‘intervention’’ group would

have fewer sickness absence hours during follow-up than

those in the CCM control group. In addition, an economic

evaluation was conducted, in which intervention costs,

productivity loss and costs for health care utilization were

compared between the CTWR group and CCM control

group.

Methods

Design and Procedure

The study was a randomized controlled trial, undertaken at

the Department of Development and Labor Market at Vejle

County (Denmark). Participants were recruited between

April 2004 and April 2005. Workers on sick leave for at

least 4 weeks were invited to an information meeting at

one of the four participating municipalities Vejle, Kolding,

Egtved, and Give (total population of about n = 150,000).

Written informed consent was obtained from all partici-

pants. Study eligibility required participants to be absent

from work for 4–12 weeks, to have a reimbursement

request indicating low back pain (LBP) or MSD as the

main cause of sick leave, and to be between 18 and

65 years of age. We excluded workers with mental health

disorders, alcohol or drug addiction as well as those who

were pregnant, had quit their job or had been fired before

randomization. Understanding and speaking Danish was

also required. In the first 6 months, we included workers

with LBP. Later, workers with other MSDs were also

included to obtain a sufficient number of study subjects.

We have no particular explanation for our recruitment

problem as the pilot study suggested a sufficient supply of

suitable LBP subjects.

The study was designed to detect a 20% difference in

cumulated sickness absence hours with a power of 90% at

a = 0.05. To achieve this, a sample size of 200 workers

(100 per group) was required. During an information

meeting at the municipality, potential participants received

detailed written and oral information on the project. If an

eligible worker wanted to participate, he/she was asked to

complete an informed consent form and the baseline

questionnaire. A randomization protocol without
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stratification was computer-generated prior to the start of

the study and was undertaken by an independent IT

assistant. After informed consent, participants were ran-

domly allocated to either CTWR or CCM. The allocation

was concealed from the researchers responsible for data

analysis. Concurrent to inclusion of workers in the study,

the employers of the sick-listed workers were informed

about the project.

Data was collected from two sources: self-report

questionnaires and administrative data from three national

registries. At the start of the study, all participants com-

pleted a baseline questionnaire that provided information

on sociodemographic factors and baseline outcome val-

ues. Outcome was further assessed at 3 and 12 months

follow-up.

Jurisdictional Context: The Danish Sick Leave Policy

In Denmark, the public sickness benefit scheme covers

wage earners, self-employed, and unemployed persons

[21]. No distinction is made between sickness absences

due to work-related or non-work-related causes. In the

case of wage earners, compensation is paid through the

employer who can apply for a refund from the munici-

pality covering sickness absence after the first 2 weeks.

Full wage compensation up to an amount that equals the

maximum unemployment benefit is refunded. Benefits

can normally be received for a maximum of 52 weeks

during an 18 months period. Municipalities are obliged to

make a follow-up assessment of all sickness benefit cases

within 8 weeks after the first day of work incapacity and

thereafter every 8th week. The follow-up assessment

should be based on updated medical, social, and voca-

tional information. The sick-listed individual can be

called in for a personal interview if the case manager

considers this necessary. The assessment should be car-

ried out in cooperation with relevant agents such as the

employer, medical experts, vocational rehabilitation

institutions, and unions. At the interview, the case man-

ager may advise the sick-listed person about contacting

the employer, possibilities for partial work resumption,

modification of job demands, job counseling, and possi-

bilities for vocational rehabilitation. For a detailed

description of the Danish sick leave policy see Høgelund

and Holm [21].

Intervention: Coordinated and Tailored Work

Rehabilitation (CTWR)

CTWR consists of two main components: (1) a work

disability screening: a systematic, multidisciplinary

assessment of disability and functioning as well as the

identification of barriers for RTW (based on the program

developed by Loisel et al. [7, 16, 22]); and (2) the for-

mulation and implementation of a coordinated, tailored and

action-oriented work rehabilitation plan collaboratively

developed by an interdisciplinary team using a feedback-

guided approach. This approach develops a dynamic

loop where evaluations and interventions are periodically

re-adjusted as new information is obtained. Theoretical

inspiration was derived from computer science develop-

ments concerning feedback-guided dynamic loop

scheduling. The interdisciplinary team consists of an

occupational physician, an occupational physiotherapist, a

chiropractor, a psychologist, and a social worker who has

the role of case worker establishing and maintaining con-

tact with the workplace and the municipal case manager.

CTWR begins after 4–12 weeks of sick leave with a

systematic work disability screening and the identification

of barriers for RTW. The matrix for work disability

screening is based on the ICF (The International Classifi-

cation of Functioning, Disability and Health, WHO;

www.who.int/classifications/icf/site/icftemplate.cfm) and

the biopsychosocial model of functioning [23]. The theo-

retical framework of CTWR builds upon two socio-

psychological concepts: readiness for RTW [24] and self-

efficacy [25]. Involvement of the workplace and other

major stakeholders are also key elements. Approximately

1 week after inclusion, the CTWR participant is invited to

the systematic, multidisciplinary work disability screening,

where he/she consecutively sees the occupational physician

(medical assessment), the chiropractor (biomechanical

assessment), the occupational physiotherapist (work-rela-

ted assessment), and the psychologist (psychological

assessment). The screening takes about 2 h, 30 min per

discipline, and is followed by an interdisciplinary team

conference of another 30 min, with case worker partici-

pation. During the team conferences, new cases are

presented and the need for additional information is dis-

cussed. Based on the work disability screening and the

identified barriers for RTW, a coordinated, tailored and

action-oriented work rehabilitation plan is collaboratively

developed. This plan is then discussed with the sick-listed

worker, who can comment on it. If accepted by all parties,

the plan is entered into an electronic journal and sent to the

municipality as well as to the sick-listed worker’s general

practitioner. Three areas of action can be distinguished in

the RTW plan: (1) action directed at the absent worker; (2)

action directed at the workplace (e.g., workplace accom-

modation); and (3) action directed at barriers in the

environment. The implementation of the RTW plan is a

dynamic process with continuous feedback among the sick-

listed worker, the interdisciplinary team, the workplace,

and major stakeholders. The CTWR is no longer than

3 months.
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Control Treatment: Conventional Case Management

(CCM)

In the present study, the conventional case management

(CCM) controls received the same information about the

study and the same (follow-up) questionnaires as the

CTWR participants. However, CCM controls were not

offered any additional assessment or action. Accordingly,

CCM controls received the conventional case management

as provided by the municipality.

Outcomes

Primary Outcome

Administrative data on cumulative sickness absence hours

was the primary outcome in this study. The time intervals for

the cumulated sickness absence hours were 0–3 months,

3–6 months, 6–12 months as well as 0–6 months and

0–12 months. Administrative data on sickness absence hours

was obtained from the Danish National Health Insurance

Service Registry and provided by Vejle County without

knowledge of workers allocation to CTWR or CCM.

Secondary Outcomes

Work status, pain intensity, and functional disability were

our secondary outcomes. Information on the work status

(i.e., RTW, full-time sick leave or part-time sick leave) at

3, 6, and 12 months was obtained from the Danish National

Health Insurance Service Registry. Information on pain

intensity and functional disability was obtained by self-

report questionnaires at 3 and 12 months follow-up. Pain

intensity was measured by two items from the ÖMPSQ

[26] on a 10-point numerical rating scale (0 = no pain to

10 = worst possible pain). Participants were asked to

indicate their level of perceived pain during the past week

and on average in the past month. Functional disability was

measured with the Danish version of the Oswestry Low

Back Pain Disability Questionnaire [27, 28], with 10 sec-

tions referring to activities of daily living. The individual

responses were summed up; scores ranged from 0 (severe

functional disability) to 100 (no functional disability).

Initiatives and Actions for RTW During the First

3 Months of Follow-up

To get an overview about the initiatives and actions for

RTW during the 3 months following baseline, CTWR

participants and CCM controls were asked to provide

information about their disability management activities,

such as whether they had seen a general practitioner or had

participated in a roundtable discussion. A roundtable

discussion includes the sick-listed worker, a health pro-

fessional, a municipal case worker as well as repre-

sentatives from the workplace and the local union. All

participants have equal status. A roundtable discussion is

often initiated by a municipal case worker and might thus

involve either CTWR study subjects or CCM controls. The

purpose of a roundtable discussion is to develop a specific

and feasible RTW plan.

Economic Evaluation

The economic evaluation was performed as a cost-benefit-

analysis, applying a societal perspective. In the analysis,

the incremental costs between the CTWR group and the

CCM group were estimated. The analyses were based on

administrative data. Cumulative sickness absence hours

were obtained from the Danish National Health Insurance

Service. Information about consultations and costs of

primary health care utilization, outpatient treatment, hos-

pitalization, and prescribed medication was collected from

three registries: the Danish National Health Insurance

Service Registry, the Danish National Patient Registry, and

the Danish National Prescription Registry.

The analysis comprised direct intervention costs for

CTWR, possible saved costs due to reduced production

loss (i.e., reduced productivity costs), and possible differ-

ences in costs between the CTWR and CCM groups for

primary and secondary health care treatment as well as

prescribed medication. The estimation of the direct inter-

vention costs was based on an accounts analysis of the

interdisciplinary team. The estimation of productivity costs

was based on the human capital approach with production

per hour being valued as the gross wage per hour

(including employment overhead and benefits), i.e., paid

employment was valued by the gross earnings. Six differ-

ent wage levels were applied depending on employment

group (Table LON02, www.statistikbanken.dk, cited:

September 2006). The costs for primary health care utili-

zation, outpatient treatment, hospitalization, and prescribed

medication were estimated from register data and valued

by fees (primary health care), charges (secondary health

care) and market prices (prescribed medicine). The costs of

health care utilization were compared between the CTWR

and CCM groups for the entire follow-up period of

12 months. In the cost-benefit-analysis, the incremental

costs between the CTWR and CCM groups were estimated

and the intervention benefits were incorporated into the

differences in productivity costs. In this analysis, only

working hours were valued, i.e., other benefits/effects (e.g.,

better ability to engage in leisure activities) were not

included in the productivity costs and were not valued.

Furthermore, cost-effectiveness analyses (i.e., intervention

costs and treatment costs at outpatient clinics per averted
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absence day) and one-way sensitivity analyses were

undertaken.

Statistical Analysis

The analysis was conducted on an intention-to-treat basis.

Univariate statistics (means, standard deviations, frequency

counts) were used to describe participants for the total

study population and by group (CTWR or CCM) in terms

of their baseline socio-demographics and health outcomes.

Differences in baseline characteristics between CTWR and

CCM groups were tested with t-tests, v2 tests, and Mann

Whitney U tests for variables that were not normally

distributed.

Because our primary outcome measure ‘‘cumulative

sickness absence hours’’ was not normally distributed for

the five time intervals, Mann Whitney U tests were used to

examine differences between the groups. Administrative

sickness absence data were available for all participants.

Due to loss to follow-up, data on the secondary outcome

measures, pain intensity and functional disability as

assessed by questionnaire, were not available for all par-

ticipants. For the economic evaluation, registry data were

available for all participants. Differences between the

CTWR and CCM group were tested using t-tests (for

normally distributed variables) or the Wilcoxon test (for

variables not normally distributed). All data were entered

by two individuals and compared to ensure accuracy.

Analysis was undertaken using SPSS 14 (SPSS Inc., Chi-

cago, IL) and SAS 9.1.

Results

Study Population

A total of 119 workers was included and randomized to

CTWR (n = 68) or CCM (n = 51). Despite the promising

results of a pilot study, it was not possible to recruit the

required sample size of 100 workers per group during the

one-year inclusion period. After randomization, six par-

ticipants (CTWR n = 2 and CCM n = 4) withdrew their

informed consent because of misunderstanding the project,

pregnancy, moving out of the municipality, perceived

language barriers or being included in another program.

This resulted in 66 CTWR participants and 47 CCM con-

trols for the register-based analyses. All 66 participants

allocated to CTWR underwent the multidisciplinary

Not meeting inclusion criteria (n=85) 
- back at work (n=76) 
- quit job/dismissed (n=9) 

Refused to participate (n=149) 
Not at information meeting (n= 9) 

Analyzed (n=66) 
- registered sickness absence hours 
- economic analysis  

Lost to follow-up (questionnaire) 
- 3 months (n=12, 18%) 
- 12 months (n=12, 18%) 

Discontinued intervention (n=0) 

Allocated to coordinated, tailored work 
rehabilitation (n=68) 

- received allocated intervention 
(n= 66) 

Drop out after randomization (n=2) 
(received no allocated intervention)

Lost to follow-up (questionnaire) 
- 3 months (n=17, 36%) 
- 12 months (n=21, 45%) 

Allocated to conventional case 
management (n=51) 

Drop out after randomization (n=4) 

Analyzed (n=47) 
- registered sickness absence hours  
- economic analysis  

Allocation

Analysis

Follow-Up

Excluded – not meeting 
inclusion criteria (n=34) 

- >65 years (n=3) 
- pregnant (n=3) 
- no ordinary work (n=9)  
- other diagnosis (n=19)   

Randomization  
(n=119)

Invited for participation  
(n= 396) 

Information meeting & 
baseline measurement  

(n=153)

Fig. 1 Participant flow diagram
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assessment and received a coordinated, tailored, and

action-oriented RTW plan (see Participant flow diagram,

Fig. 1). Administrative data on sickness absence hours,

work status, and health care utilization were available for

all participants (n = 113).

A questionnaire was sent 3 and 12 months after ran-

domization; in the CTWR group, the questionnaire was

completed and returned by 82% of the participants at both

follow-up’s compared to return rates of 64 and 55% in

CCM controls. A non-response analysis revealed that non-

respondents in both groups and at both time points were

more likely to be men. Moreover, in the CTWR group,

non-respondents at 3 month follow-up tended to have less

vocationally education and more sickness absence hours.

Otherwise, non-respondents in both groups did not differ

significantly from respondents with respect to other socio-

demographic, health status, and work absence variables

tested at 3 and 12 months follow-up.

Baseline Characteristics

Table 1 shows the patient characteristics and the values of

the secondary outcome measures for the CTWR and CCM

groups and the total population at baseline. Only minor

differences were observed between the CTWR and the

CCM group. Except for neck pain, reported by 12% of the

CTWR participants and by 28% of the CCM controls, no

significant differences were found between the groups.

Table 1 Baseline

characteristics of the

coordinated, tailored work

rehabilitation intervention

(CTWR) group, the

conventional case management

control (CCM) group, and the

total study population

SD, standard deviation; BMI,

body mass index
a A higher score means a higher

level of pain
b A higher score means a lower

level of functional disability

* P \ 0.05

Baseline characteristics CTWR

(n = 66)

CCM

(n = 47)

Total

(n = 113)

Age in years

Mean (SD) 44.2 (10.8) 42.9 (11.9) 43.7 (11.3)

Gender

Males, n (%) 34 (51.5) 17 (36.2) 51 (45.1)

Duration of sickness absence prior

to inclusion, mean (SD)

38.1 (18.7) 41.0 (23.9) 39.3 (20.9)

Median 35.5 33 34

Education, n (%)

B7 years 3 (4.5) 6 (12.8) 9 (8.0)

8–9 years 26 (39.4) 17 (36.2) 43 (38.1)

10 years 16 (24.2) 17 (36.2) 33 (29.2)

[10 years 20 (30.3) 7 (14.9) 27 (23.9)

Under education 1 (1.5) – 1 (0.9)

BMI

Mean (SD) 26.6 (6.3) 26.2 (4.9) 26.4 (5.8)

Job group, n (%)

White collar 34 (51.5) 20 (42.6) 54 (47.8)

Blue collar, skilled 12 (18.2) 7 (14.9) 19 (16.8)

Blue collar, unskilled 14 (21.2) 18 (38.3) 32 (28.3)

Self-employed 5 (7.6) 1 (2.1) 6 (5.3)

Other 1 (1.5) 1 (2.1) 2 (1.8)

Job satisfaction (0–10), mean (SD) 7.52 (3.1) 7.43 (2.6) 7.48 (2.9)

Pain sites (self-reported), n (%)

Neck* 8 (12.1) 13 (27.7) 21(18.6)

Back, upper part 10 (15.2) 4 (8.5) 14 (12.4)

Shoulder 19 (28.8) 16 (34.0) 35 (31.0)

Back, lower part 56 (84.8) 40 (85.1) 96 (85.0)

Lower extremities 29 (43.9) 24 (51.1) 53 (46.9)

Lower extremities (under knee) 23 (34.8) 13 (27.7) 36 (31.9)

Pain intensity (0–10)a, mean (SD)

Last week 5.77 (2.8) 6.04 (2.0) 5.88 (2.5)

Last month 6.56 (2.0) 6.96 (1.9) 6.73 (2.0)

Functional disability (0–100)b, mean (SD) 65.94 (14.8) 66.21 (14.7) 66.05 (14.7)
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Primary Outcome: Registered Sickness Absence Hours

Table 2 presents cumulative sickness absence hours for

the five time intervals during the 12 months follow-up

period. In the first 3 months following baseline and from

3 to 6 months, CTWR participants had fewer sickness

absence hours than CCM controls; these differences were

not statistically significant. For the time intervals 0–6

months, 6–12 months, and the entire follow-up period

(0–12 months), the number of sickness absence hours was

significantly lower in the CTWR group compared to the

CCM controls.

Secondary Outcomes: Work Status, Pain Intensity,

and Functional Disability

Work Status

On average, 42% of all participants had returned to work at

3 months follow-up: 45% in the CTWR group and 37% in

the CCM control group. At 6 months follow-up, 69% had

returned to work in the CTWR group compared to 48% in

the control group. After 1 year, 71% of all participants had

returned to work: 78% in the CTWR group and 62% in the

control group. The percentages of those participants on

part-time sick leave at 3, 6, and 12 months were 22, 13, and

9% in the CTWR group compared to 17, 13, and 7% in the

control group. For full-time sick leave these percentages

were 33, 19, and 14% in the CTWR group and 46, 39 and

31% in the control group, respectively.

Pain intensity and Functional Disability

Table 3 shows mean improvements and mean differences

for pain intensity and functional disability at 3 and

12 month follow-up. Because of loss-to-follow-up and

missing values, data was available for n = 54 CTWR

participants and n = 30 (26) CCM controls. During the 3

and 12 months follow-up from baseline, pain intensity

scores decreased significantly within both groups, whereas

the scores for functional disability increased significantly

within both groups (apart from functional disability in the

CCM group at 3 month follow-up). With the exception of

pain intensity at 3 months, we found no significant differ-

ences between the CTWR group and the CCM controls.

Initiatives and Actions for RTW During the First

3 Months of Follow-up

Table 4 shows that support/help from the work supervisor,

roundtable discussions, workplace accommodations and/or

Table 3 Pain intensity and functional disability at 3 and 12 months follow-up, mean improvements within the CTWR and CCM groups and

mean differences between groups

3 Months follow-up 12 Months follow-up

n Mean

improvement (SD)

Mean

difference (95% CI)

n Mean

improvement (SD)

Mean

difference (95% CI)

Pain intensity last month

CTWR 54 -2.91 (2.6) 1.64 (0.47, 2.81) 54 -3.59 (2.2) 1.13 (-0.11, 2.38)

CCM 30 -1.27 (2.6) 26 -2.46 (3.3)

Functional disability

CTWR 54 9.14 (15.7) -5.83 (-12.46, 0.79) 54 16.23 (15.0) -7.27 (-15.01, 0.46)

CCM 30 3.30 (12.5) 30 8.96 (20.4)

CTWR, coordinated, tailored work rehabilitation; CCM, conventional case management; SD, standard deviation; CI, confidence interval

Table 2 Register-based cumulative sickness absence hours during

follow-up for CTWR intervention and CCM control group

Sickness absence hours

(cumulative)

CTWR

(n = 66)

CCM

(n = 47)

P*

0–3 months

Mean (SD) 278.3 (165.9) 331.1 (152.9) 0.060

Median 262 335

3–6 months

Mean (SD) 187.6 (183.1) 254.5 (199.0) 0.096

Median 134 234

6–12 months

Mean (SD) 190.4 (312.1) 411.7 (423.1) 0.009

Median 2.5 254

0–6 months

Mean (SD) 465.9 (319.3) 585.6 (322.6) 0.034

Median 419 537

0–12 month

Mean (SD) 656.6 (565.2) 997.3 (668.8) 0.006

Median 476 892

SD, Standard deviation

* P value for Mann Whitney U test
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job modifications, and having been seen by a psychologist,

were reported more often by the CTWR participants. With

regard to the other RTW activities, no significant differ-

ences between CTWR participants and CCM controls were

found.

Economic Evaluation

Based on the accounts analysis from the interdisciplinary

team, the average direct intervention costs for CTWR

participants were estimated around Denmark Kroner

(DKK) 12,000 (approx. US $ 2,200) per person, i.e.,

incremental costs compared to the CCM controls (note:

monetary units were in 2006 DKK/US $ using the

exchange rate from 2007). As shown in Table 5, there was

a difference in productivity loss at 6 and 12 months follow-

up. At 6 months follow-up, the total reduced productivity

loss in CTWR participants as compared to CCM controls

was estimated DKK 19,047 (approx. US $ 3,462) due to

fewer sickness absence hours (see Table 2). At 12 months

follow-up, the total reduced production loss in CTWR

participants was estimated DKK 67,375 (approx. US $

12,214) compared to CCM controls.

During the entire 12 months follow-up period, CTWR

participants had fewer primary health care (83 vs. 87%)

and outpatient contacts (46 vs. 53%), had fewer

Table 4 Self-reported RTW

initiatives and actions during the

3 months following baseline by

CTWR and CCM group

CTWR, coordinated, tailored

work rehabilitation: n varies per

item between n = 49 and

n = 52; CCM, conventional

case management: n varies

between n = 28 and n = 29

* P \ 0.05

I have been seen by/I have received CTWR (%) CCM (%)

Seen by general practitioner 65 69

Treatment/training by physiotherapist 64 66

Treatment/training by chiropractor 23 17

Seen a psychologist* 31 3

Treatment by alternative therapist 17 21

Workplace accommodations/job modifications* 38 7

Treatment or rehabilitation in the hospital setting 28 31

Roundtable discussions* 45 17

Support/help from the municipal social worker 65 52

Support/help from the labor union 29 25

Support/help from the supervisor at work* 57 29

Support/help from the colleagues at work 62 54

Table 5 Economic evaluation: estimated costs for the CCM and CTWR groups and incremental costs (net benefit) at 6 and 12 months follow-up

Estimated costs in the CCM

group in DKK (US $)

Estimated costs in the CTWR

group in DKK (US $)

Incremental costs

in DKK (US $)

6 months follow-up

Intervention costs 0 12,000 (2,200) 12,000 (2,200)

Average productivity loss 128,726 (23,335) 109,629 (19,873) -19,097 (-3,462)a

Average outpatient treatment costs 5,331 (966) 4,758 (863) -573 (-104)b

Total incremental costs (net benefit) -7,670 (-1,366)

12 months follow-up

Intervention costs 0 12,000 (2,200) 12,000 (2,200)

Average productivity loss 220,836 (40.039) 153,461 (27,823) -67.375 (-12,214)c

Average outpatient treatment costs 9,782 (1,773) 6,184 (1,121) -3,598 (-652)d

Total incremental costs (net benefit) -58,973 (-10,666)

CCM, conventional case management; CTWR, coordinated, tailored work rehabilitation; Production per hour valued as gross wage per hour (for

sickness absence hours see Table 2); 2006 price level; DKK converted into US $ Aug. 2007. Negative incremental costs indicate positive net

benefit to society
a P = 0.034 (Wilcoxon test)
b P = 0.0195 (Wilcoxon test). For inpatient treatment, treatment in the primary care sector and use prescribed medicine there were no significant

differences between the CCM and CTWR groups
c P = 0.006 (Wilcoxon test)
d P = 0.047 (Wilcoxon test). For inpatient treatment, treatment in the primary care sector and use prescribed medicine there were no significant

differences between the CCM and CTWR groups
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hospitalizations (20 vs. 23%), and used more prescribed

medicine (74 vs. 64%) compared to controls. Regarding

health care utilization costs, we found no significant dif-

ferences between CTWR participants and CCM controls

with the exception of outpatient treatment: DKK 6,184

(approx. US $ 1,121) in CTWR participants compared to

DKK 9,782 (approx. US $ 1,773) in CCM controls

(P = 0.047; see Table 5). Adding this cost difference to

the above results, societal savings were even higher after

12 months (Table 5). Overall, the net benefit of CTWR

after 6 months was approximately DKK 7,670 (approx. US

$ 1,366), i.e., the average difference in productivity loss

minus direct intervention costs per person and incremental

cost savings in outpatient treatment. At 12 months follow-

up, the net benefit was approximately DKK 58,973

(approx. US $ 10,666) per person.

In Table 6, the costs per averted absence day are pre-

sented for CTWR compared to CCM (cost-effectiveness

analysis). In these analyses, reduced productivity loss is not

included. At 6 months follow-up, the cost-effectiveness

ratio is DKK 705 per averted absence day (approx. US $

129.40 per day); at 12 months follow-up, the ratio is DKK

183 per averted absence day (approx. US $ 33.70 per day).

As shown in Table 5 and 6, the net benefit at 12 months

follow-up was noticeably higher when compared to

6 months follow-up. Table 7 presents the results from one-

way sensitivity analyses. Intervention costs and wage

reduction were chosen for testing as they can be readily

calculable and are key indices for both the individual and

the health care system. Even with increased intervention

costs (?100%) or reduced wages (-25%) CTWR was still

associated with cost savings at 12 months follow-up. At

3 months follow-up, the costs saved (CTWR compared to

CCM) were small and non-significant (DKK 3,277 (US $

594)).

Discussion

In the present study the effect of CTWR provided by an

interdisciplinary team to workers on sick leave due to

MSDs was compared to conventional case management.

Sickness absence hours during follow-up, intervention

costs, productivity loss, and health care utilization costs

were evaluated. The findings suggest that CTWR partici-

pants had fewer sickness absence hours during follow-up

compared to CCM controls, particularly in the second half

year of the follow-up period. Moreover, the economic

evaluation suggests a difference in productivity loss at 6

and 12 months in favor of the CTWR participants. With

regard to health care utilization costs, the study showed a

significant difference between CTWR and CCM for

Table 6 Economic evaluation: cost-effectiveness analysis

Incremental costs

in DKK (US $)a
Average averted

absence daysb
Cost-effectiveness ratio (costs per

averted absence day), DKK/day (US $/day)

6 months follow-up

CTWR vs. CCM group 11,427 (2,096) 16.2 705 (129.4)

12 months follow-up

CTWR vs. CCM group 8,402 (1,548) 46.0 183 (33.7)

CCM, conventional case management; CTWR, coordinated, tailored work rehabilitation; 2006 price level; DKK converted into US $ Aug. 2007
a Here incremental costs are intervention cost ? average treatment costs at outpatient clinics (see Table 5)
b Average averted absence days were calculated on the basis of the difference in cumulative sickness absence hours between the two groups (see

Table 2). About 7.4 h equal 1 day

Table 7 Economic evaluation: sensitivity analysis

Estimated costs in the CCM

group in DKK (US $)

Estimated costs in the CTWR

group in DKK (US $)

Incremental costs (net

benefit) in DKK (US $)

Total incremental costs, 12 months follow-up (see

Table 5)

-58,973 (-10,666)

Higher intervention costs (100% increase) 230,618 (41,811) 183,645 (33,294) -46,973 (-8,516)

Reduction in the applied wages (25% reduction) 186,451 (33,803) 140,953 (25,554) -45,498 (-8,249)

At 3 months follow-up 102,981 (18,670) 99,704 (18,076) -3,277a (-594)

CCM, conventional case management; CTWR, coordinated, tailored work rehabilitation; Production per hour valued as gross wage per hour (for

sickness absence hours see Table 2); 2006 price level; DKK converted into US $ Aug. 2007. Negative incremental costs indicate positive net

benefit to society
a Difference significant at 10% level
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outpatient treatment, but not for primary health care con-

tacts, hospitalization, and prescribed medication.

The main components of this CTWR project were the

multidisciplinary assessment and the subsequent interdis-

ciplinary team conference with the development of a

coordinated, tailored, and action-oriented RTW plan in

close consultation with relevant stakeholders. Høgelund

and Holm [21] report that in Denmark the municipal case

manager’s responsibility has increased. However, it is not

known if conventional case management increases the

RTW of sick-listed workers with MSDs. As compared to

CCM controls, CTWR participants reported that they

more often saw a psychologist, took part in roundtable

discussions, received workplace accommodations/job mod-

ifications and received help/support from their daily

supervisor. These supplementary RTW initiatives and

actions were probably facilitated by the interdisciplinary

team. Whether these RTW activities, independently or

combined, further reduced sickness absence hours has to be

determined in future research. In line with the work by

Durand et al. [15], we have to describe the exact CTWR

mechanisms that reduce sickness absence hours and

increase a sustainable RTW.

Our study provides suggestive evidence for a beneficial

effect of CTWR, i.e., reduced sickness absence hours

during follow-up. CTWR seems to be cost saving for

society. This project demonstrated economic gains with

reduced productivity loss due to fewer sickness absence

hours that were greater than the direct intervention costs.

These findings should, however, be confirmed in different

settings. Although different administrative/jurisdictional

settings, project components, designs, definitions, and

outcome measurements hinder a direct comparison, mixed

results were found in two Swedish studies. One study

examined the effects of co-financed interdisciplinary

teamwork on sick leave for people with MSDs [29].

Hultberg et al. [29] found no effect of health care centres

with a co-financing model and a structure for team col-

laboration on reduced numbers of sick leave days. The

other study looked at work resumption in association with

vocational rehabilitation [30]. Karrholm et al. [30] showed

that individuals, who received coordinated rehabilitation

based on systematic multi-professional co-operation, had

more working days after the intervention period than those

with conventional rehabilitation. This effect was only

found in those with long-term sickness absence. In Canada,

Loisel et al. [17] performed a cost-benefit and cost-effec-

tiveness analysis of a disability prevention model for back

pain management. At one year follow-up, the authors

estimated the costs per saved day on full benefit (DFB) for

the Sherbrooke model at 213.50 CAD $ per DFB. In our

study, we estimated the costs per averted absence day at

33.70 US $ per day at 12 months follow-up. An

explanation for this clear difference might be that the

CTWR intervention averted on the average 46 absence

days compared to CCM, whereas the Sherbrooke model

saved 11 days on full benefit compared to standard care.

The strength of our study is the robust design with

record linkages to three national registries. This provided

the basis for the analyses of sickness absence and economic

evaluations of productivity loss and health care utilization.

The administrative sickness absence data were derived

from the Danish National Health Insurance Service Reg-

istry. These data as well as the data from other national

registries are deemed to be reliable and accurate. More-

over, record linkage provided complete administrative data

during follow-up, which further strengthened our findings

and made analyses of non-respondents and loss-to-follow-

up possible. We used cumulative sickness absence hours

during follow-up as our primary outcome instead of a one

time measure of work status (RTW yes/no) or time to first

RTW. This gives a more precise picture of work disability

(including part-time sickness absence and/or recurrences of

work absence) during follow-up [31]. Cumulative sickness

absence hours were also used in the estimation of pro-

ductivity loss in the CTWR and CCM groups. We applied

the human capital approach, i.e., production per hour was

valued as the gross wage per hour (including employment

overhead and benefits). An alternative approach is the

friction cost approach in which productivity loss only

occurs in the friction period (see e.g., Sculpher [32]). In

general, the friction cost approach leads to lower estimates

of productivity loss compared to the human capital

approach. The friction cost approach requires more infor-

mation and/or assumptions than the human capital

approach in order to estimate parameters (e.g., the duration

of the friction period). Because the time window in our

study was only 12 months, one may argue that the esti-

mates based on the human capital approach or the friction

cost approach would not be markedly different. Moreover,

in the sickness absence registration (and the estimation of

productivity loss) part-time sick leave was taken into

account. In terms of productivity, no additional data was

available. Thus it was assumed that productivity per work

hour was the same before and after the sick leave.

We applied a societal perspective, i.e., key costs and

effects were included. This only holds to a certain extent

because the benefits/health effects of the intervention were

incorporated into the differences in productivity costs. In

this approach only working hours were valued. Other types

of benefits/effects (e.g., better ability to engage in leisure

activities) were not included in the productivity costs and

were not valued.

Productivity loss, as shown in Table 5, represents the

loss to society in the CTWR and CCM groups. However,

the total loss to society encompasses employees,
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employers, and the public sector. The financial loss for the

employee depends on the sickness absence policies and

practices of the employer. For instance, if the employee

receives his/her full wage during the entire sickness

absence period, then there will be no financial loss for the

employee. There will always be a loss for the employer. In

the first 2 weeks of sickness absence, the loss corresponds

to the gross wage. After 2 weeks of absence, the maximum

unemployment benefit is refunded to the employer,

reducing the employer’s loss. With respect to the public

sector, after 2 weeks of sickness absence there will be a

loss that corresponds to the maximum unemployment

benefit. An additional loss to the public sector is reduced

tax income.

A limitation of the present study is that the required

sample size was not obtained due to recruitment problems

within the inclusion period. ‘‘Lasagna’s Law’’ i.e., the

observation that when trial recruitment starts, the supply of

suitable patients becomes a fraction of what it was assumed

to be before the trial began, [33], apparently can be applied

to this study. We do not have an explanation for this as the

pilot study suggested a sufficient supply of suitable sub-

jects. In spite of fewer subjects, we were able to include

and randomize enough participants to conduct the register-

based analyses. With respect to baseline comparability,

CCM controls were more likely to be female, to be less

educated, and to report neck pain. We can not rule out that

this difference might have influenced the results and further

research is warranted. Another issue concerns the loss-to-

follow-up for the self-reported secondary outcome mea-

sures of pain intensity and functional disability, in

particular in CCM controls. This raises the question of

selective participation, which may have biased the results.

A non-response analysis showed that non-respondents were

more likely to be men—in both groups and at both mea-

surement points. In the CTWR group, non-respondents at

3 months follow-up were more likely to have less voca-

tional education and more sickness absence hours. Non-

respondents and respondents were similar with respect to

all other socio-demographic and health status variables as

well as sickness absence hours at the 12 months follow-up.

Another issue pertains to the secondary outcome measure

functional disability, which was assessed with the Osw-

estry LBP Disability Questionnaire. In our study, some

workers with other types of MSD were included, which

might have influenced the results. However, in both groups,

CTWR and CCM, 85% of the workers reported LBP. Many

of the Oswestry questions are quite general and probably

can be used for general MSDs. However, the questions

have not been validated for this broader group. In all, pain

intensity and functional disability results should be inter-

preted with caution. However, they are corroborated by

administrative sickness absence data.

Furthermore, when interpreting our results, the fol-

lowing issues should be considered. It was not possible to

‘‘blind’’ participants and interdisciplinary team members

for the allocated ‘‘intervention’’. However, as all partici-

pants received the follow-up questionnaires at home, a

direct influence by the researchers or the team members

seems unlikely regarding questionnaire data. Another

question relates to the contrast between CTWR partici-

pants and CCM controls during follow-up. Health care

utilization in both groups was mapped in an objective

way with national registry data. In addition, participants

provided information on the RTW initiatives and actions

during the first 3 months. However, more frequent mea-

surements during a longer follow-up period would have

been desirable to further understand the complex RTW

process. With respect to generalizability and implemen-

tation of our findings, caution is suggested. Direct

translation to other settings, diagnoses, and jurisdictional

contexts might be difficult and should be explored in

future research.

In conclusion, the findings of this pragmatic randomized

trial provide suggestive evidence that CTWR employed by

an interdisciplinary team is effective compared to con-

ventional case management in workers absent from work

due to MSDs. Workers, who underwent CTWR had fewer

sickness absence hours than CCM controls, particularly in

the second half-year of follow-up. The economic evalua-

tion showed that—in terms of productivity loss—CTWR

seems to be cost saving for the society. Further research is

needed to explore in more detail the processes and mech-

anisms of CTWR by interdisciplinary teams in order to

advocate safe, healthy, and sustainable RTW.
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