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Objective: To evaluate the effects of systematic co-operation
among municipal employees on the number of sick-leave
days per month and the type of benefit granted by the Social
Insurance Office. A further aim was to evaluate the economic consequences for society.
Design: A 6-year follow-up study with a matched-pairs design.
Methods: Days on sick-leave were calculated for each subject one year before the intervention started and yearly for
the following 6-year period. Statistical mixed-model analysis
was used. The economic benefit of the intervention was estimated as the increased production stemming from fewer
days on sick-leave.
Subjects: Sixty-four employees on long-term sick-leave were
individually matched with controls from another Social Insurance Office in a county with a socioeconomic structure
similar to that of the study group.
Results: The study group had 5.7 fewer days on sick-leave
per month and person over the 6-year period (p = 0.003). The
estimated average economic benefit of the intervention was
€36,600 per person over the 6-year period. In conclusion,
those who received systematic co-operation in vocational rehabilitation had fewer days on sick-leave than their “treatment-as-usual” peers. This effect persisted over 6 years, generating substantial net economic gains for society.
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Introduction
Sickness absence is a considerable public health problem
and economic strain on the welfare state in Sweden and
other western societies (1–3). Despite the consequences for
individuals excluded from the labour market and for the community in terms of large costs and reduced production, there
has been little research into effective vocational rehabilitation
(4). However, vocational rehabilitation management models
have been published in Europe (5). Gobelet et al. (6) state
that a multidisciplinary approach and active collaboration
between all parties involved in the rehabilitation process are
needed in order to obtain successful vocational rehabilitation.
A few multidisciplinary team-based rehabilitation programmes
reporting successful return to work outcome have been evaluated (7–11). However, often the conclusion is drawn that cooperation between all rehabilitation actors, not only between
different professions within the same organization, is important
and must be improved in order to promote return to work (9,
12–15). Lack of co-operation between different rehabilitation
actors is reportedly a frequent obstacle (8, 16–18). However,
scientific studies of co-operation interventions in vocational
rehabilitation are scarce and the effects on return to work
outcomes have been disputed.
One intervention studied was the Stockholm Co-operation
Project, 1997–99. This project sought to help people on longterm sick-leave employed by the Municipality of Stockholm,
Sweden, to return to work; an additional aim was to develop
more effective co-operation routines for vocational rehabilitation between employer, occupational health service and social
insurance office, termed systematic, multi-professional, multisectoral, client-centred and solution-oriented co-operation in
vocational rehabilitation (SMVR co-operation). This form of
co-operation differs essentially from conventional co-operation
(co-operation “treatment-as-usual“), which is less structured
and less consistent, where multi-professional meetings are
arranged ad hoc with different parties involved, with different aims for the vocational rehabilitation, in different settings
and only if necessary. Problems are usually more in focus than
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complexity of the problems they ranged from one to several
meetings. Follow-up meetings were subsequently scheduled
regularly. Detailed rehabilitation plans involving joint objectives and planning of rehabilitation measures were drawn up
at these meetings. The rehabilitation measures affected were,
for example, job training, training courses, pain management
and vocational guidance, etc. Only ordinary rehabilitation activities were obtainable, since no extra funding was available
in this project, but it is highly probable that a substantially
larger number of measures were put into effect compared with
conventional vocational rehabilitation. The team developed a
common platform with better understanding of each other’s
roles and cultures, and this contributed to achieving common
goals and greater efficiency (19–21). It had been shown previously that SMVR co-operation significantly decreased the
number of days on sick-leave one year after the intervention
compared with matched controls, who underwent conventional
rehabilitation (22).
It is not yet known what are the long-term effects of such cooperative interventions in vocational rehabilitation, or for how
long the effects last. The present aim was therefore to evaluate, over a 6-year follow-up period, the effects of systematic
co-operation between employer, occupational health service
and social insurance office on the number of sick-leave days
and its economic consequences, and on the types of benefit,
among municipal employees.
material and methods
Research design
The study group (SG) was individually matched on crucial criteria with
controls (control group, CG) from the register of the Swedish National
Social Insurance Board, creating 64 pairs. Days on sick-leave were
calculated for each subject one year before the intervention started and
yearly for the 6-year period starting immediately when the intervention ended (Fig. 1). The study was approved by the ethics committee
at the Karolinska Institutet.
Subjects
Sixty-four municipal employees in the Stockholm Co-operation
Project, who were either on long-term sick-leave or had a history
of long-term sick-listing or of many short periods, requiring multiprofessional rehabilitation skills prior to return to work, and who had
TR107199fig1NY.pdf

solutions, and the different parties involved serve different
goals. Several co-operative interventions are also only multiprofessional, not multi-sectoral.
The SMVR co-operation intervention consisted of: an
educational activity for the employees’ immediate superiors;
a thorough medical examination of the employee and an assessment of the employee’s attitudes toward sick listing and
disability pension, which was carried out at the occupational
healthcare unit; and meetings with the SMVR team in which
rehabilitation activities were planned and followed-up. The
educational activity was a 1-day training course targeting all
immediate superiors employed at the 2 municipal departments
involved in the SMVR co-operation. This training focused on
returning to work, social insurance, legislation, the employer’s
responsibility in rehabilitation, the work environment, rehabilitation methods, medical aspects and rehabilitation economy.
A thorough medical examination of the employees by the
occupational health service physicians preceded the SMVR
team meetings. Previous investigations and treatment by other
healthcare providers were analysed and patients were referred
to other medical care providers when it was deemed necessary.
Rehabilitation problems were discussed with other members of
staff at the occupational healthcare unit (nurse, social scientist,
ergonomist, work environment engineer). Where appropriate, the employee was referred to the particular SMVR team.
The SMVR co-operation team consisted of 2 representatives
from the employer (head of human resources and an officer
from the department of human resources), 2 officers from the
social insurance office, one of the occupational health service
physicians representing the occupational health service, and
the employee. Sometimes a representative from the union or
some other support person was also included at the request
of the employee. The SMVR co-operation was unique in that
the same officials represented the social insurance office irrespective of where the employee lived. This was not the case
in conventional co-operation in vocational rehabilitation at
that time. The team met every 2 weeks on common premises
to discuss individual cases in the presence of the client. The
participants (employees) in the SMVR co-operation met the
team as often as they needed, which is why the number of
team meetings varied from case to case; depending on the
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Intervention

233 days

CG
396 days
Average first day of
sick leave for SG

07:58:52

Last note in
project record

First meeting

Fig. 1. Design of time points for
comparability between study group
(SG) and control group (CG). The
starting and finishing points for the
CG were set to 233 days and 396
days, respectively, after the first day
on sick leave; based on the SG’s
average number of days for the
equivalent time periods (Modified
from Kärrholm et al., 2006 (22)).
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not received disability pensions, were chosen for the SG (22). Three
subjects had had less than one day of sick-leave per month the year
prior to the intervention, but they had had long-term sick listing periods or many short periods previously and were still considered by the
employer to be at risk of being sick-listed in the future.
The 64 controls were selected for the CG from a Stockholm County
Social Insurance Office (Sollentuna) with a socioeconomic structure
similar to that of Stockholm Municipality. Crucial matching criteria
were: municipal employment, similar numbers of sick-leave days
(± 30%) during 12 months before starting point, similar dates of estimated starting point (± 7 months), no permanent disability pension,
extent of employment ± 20% and not included in the SG or with a
diagnosis precluding normal vocational rehabilitation, e.g. cancer with
metastases. The CG underwent ordinary rehabilitation and some conventional co-operation or meetings with more than one professional.
The selection of controls is described in detail elsewhere (22).
At the group level other background variables were also similar.
The typical subject was female, married, 48 years old, had Swedish
citizenship, had a university/high school education, was diagnosed
with musculoskeletal conditions and injuries, with a yearly income of
€22,000 and a median of 8.5 days on sick-leave per month one year
before the intervention. Background variables and matching procedure
have been described further elsewhere (22).
Due to differing medical settings in the 2 groups, the diagnoses were
not completely comparable. Occupational health service physicians gave
the SG their diagnoses prior to the intervention, while diagnoses for
the CG were obtained from medical certificates from different primary
medical care centres and hospitals. Musculoskeletal conditions and
injuries were the most common reported diagnosis in both groups (38%
in SG and 39% in CG) and psychiatric diseases and disorders were the
second most common (31% in SG and 27% in CG), which is similar to
the distribution of diagnoses among people on long-term sick-leave in
general (3). However, 5 more persons reported fibromyalgia syndrome
or widespread persistent pain in the SG than in the CG. In the SG 7
persons reported alcohol or drug abuse compared with none in the CG.
In addition, 15 cases in the SG compared with none in the CG reportedly
had burnout problems (fatigue) and were categorized as “other medical
condition”. The SG reported 4 more low-back problems, and some of the
psychiatric cases were diagnosed as mental insufficiency (22).
During the 6-year follow-up period, 8 individuals in the SG and 12
in the CG had left due to take-up of old-age pension and 2 individuals in the SG had died. Forty-six pairs remained in the sixth year of
follow-up (Table I). A drop-out analysis of the 18 pairs showed no
systematic difference in the distribution of women, yearly income, the
number of sick-leave days per month the year prior to the intervention,
civil status, citizenship, categorized diagnosis, or educational level.
However, the mean age of the drop-outs was 52 years for the SG and
56 years for the CG, in comparison with 47 and 49 years, respectively,
for the whole group.
Procedures
Data for the 1-year period before the intervention and the 1-year
period afterwards were collected in 2000. Supplementary sick-listing
records for the subsequent 5 years were collected at the end of 2004
and at the beginning of 2005. Records in the Stockholm Co-operation
Project provided personal data for the SG. The social insurance office

archives with non-computerized individual data for the corresponding period (1997–99) were searched. From a large number of boxes,
108 boxes with records covering the time period 1997–99, which was
equivalent to the SMVR co-operation period, were selected at random.
Cases were drawn consecutively until 64 matched controls (CG) were
found. Sick-listing records for both the SG and CG were then collected
from the Swedish National Social Insurance Board registers by social
insurance officials (22).
From the sick-listing records the outcome measure “days on sickleave per month” was summed for the 1-year period before the intervention and yearly during the 6-year period of follow-up. Days on
sick-leave included days for which sickness allowance, rehabilitation
allowance and temporary or permanent disability pension was paid.
Partial benefits were re-calculated to full days. The SG was divided
into 2 subgroups, by the median number of sick-leave days per month
and person one year before the intervention. One (subgroup L, 32 pairs)
had fewer than 8.5 days sick-leave per month during the year prior to
the intervention and the other (subgroup M, 32 pairs) had more than
8.5 days sick-leave per month (22).
In the SG the first meeting with the multi-professional co-operation
team was considered the starting point and the day of the last note
in the project record as the finishing point. The outcome measure for
each individual was summed for the 1-year period before the starting
point of the intervention and yearly for each of 6 years after the finishing point. To achieve comparable durations for the CG, the average
times from the first day of sick-leave to the SG’s starting and finishing
points were used. The starting and finishing points for the CG were
set to 233 and 396 days, respectively, after the first day on sick-leave
(22; Fig. 1 modified).
Economic methods
There are several benefits and costs to consider in evaluating economic
consequences of a rehabilitation intervention, but one of the most
important is the creation of “healthy time” (23). Since more time can
be spent working, society as a whole benefits from production gains
as well as from the increase in the patient’s quality of life. No extra
funding was raised for the Stockholm Co-operation Project and for this
reason no additional costs were considered. Only reduced production
loss stemming from an increase in time used for work, i.e. decrease in
sick-leave, was used in estimating the economic effect.
The reduction in production associated with sick-leave is the
employee’s contribution to overall production had he or she been
at work. The contribution to overall production is measured by the
employer’s costs for employing the individual. These costs consist
mainly of wage costs, but may also involve other costs associated with
employment, such as costs for hiring and supervision (23). The wage
cost was measured here as the employee’s registered yearly income
qualifying for sickness benefit multiplied by 1.40 to cover payroll
taxes, approximately 40%. We take the estimated difference in sickleave days per month and person between SG and CG for the 6-year
period as the average effect of the intervention. To translate this into
an estimate of the average economic benefit of the intervention, we
multiply this difference with the SG’s average wage cost in constant
2005 prices. The estimated daily wage 1999 was converted into 2005
prices using the gross domestic product (GDP) deflator (which was
1.087 according to Statistics Sweden). The wage costs in SEK were

Table I. Number of remaining pairs allowing for old-age pensions and deaths during 6 years of follow-up, after the end of intervention. New cases
per year (accumulated value)
1st year
Old-age pension
Death
Remaining pairs

2nd year

4th year

5th year

6th year

SG

CG

SG

CG

SG

CG

SG

CG

SG

CG

SG

CG

0
0
64

0
0

2
0
61

1
0

1 (3)
1 (1)
59

1 (2)
0 (0)

4 (7)
0 (1)
52

4 (6)
0 (0)

1 (8)
1 (2)
48

4 (10)
0 (0)

0 (8)
0 (2)
46

2 (12)
0 (0)

SG: study group; CG: control group.
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then converted into Euros by multiplying with the average €/SEK
exchange rate in 2005 (which was 0.1077 according to the Swedish
Riksbank; €1 = 9.29 SEK).
Statistical methods
Similarities in background variables (gender, civil status, categorized
citizenship: Swedish, naturalized and foreign, educational level, diagnosis, age, yearly income and days on sick-leave per month during the
year prior to the intervention) between SG and CG were investigated
previously and have been described in detail elsewhere (22).
A mixed-model analysis using Procedure Mixed in SAS 9.1 was used
for analysing repeated measures over 6 years. The advantage of the
Procedure Mixed is that all subjects contribute with information for as
long as they possibly can until exclusion caused by receipt of old-age
pension or death. The between-groups factors were Group (SG and CG)
and Subgroup (M group and L group), and the within-groups factor
was Time (1st, 2nd, 3rd, 4th, 5th and 6th year after intervention). A prerequisite of normal distribution was fulfilled for SG and CG together. The
baseline was set to the 1-year period before the intervention and the
model was based on differences from baseline. Hence negative values
indicate a decrease in days on sick-leave and positive values indicate
an increase. The analysis was also conducted excluding 3 pairs with
less than one day on sick-leave per month (n = 61 pairs), but this did
not affect the results. The covariance structure was set to unstructured
and autoregressive. Level of significance was set to p = 0.05. Since the
Subgroup × Group × Time interaction was significant (p = 0.0437), the
time effect was analysed within each Subgroup × Group. The p-values
were then corrected according to the Bonferroni procedure (24); since
there were many estimated means, confidence intervals for them were
calculated with 99% confidence.
The Mixed-model analysis does not require complete data from all
subjects and therefore all the 64 pairs contribute to the estimates. The
results from the Mixed-model give more appropriate estimates of the
effect and their standard errors.
The Marginal Homogeneity Test was used to analyse differences in a
cross-sectional sample of types of benefit between the SG and the CG
on the exact day 1, 2, 3, 4, 5 and 6 years after the end of the intervention.
In the analyses, the categories “No benefits” and “Old-age pension”,
“Full benefits” and “Partial benefits” and “Full disability pension” and
“Partial disability pension”, respectively, were combined.
The level of significance was set to p ≤ 0.05. A sample size of 64
matched pairs will have 80% power to detect a difference in means of
5.350 the 1st year after the intervention, assuming a standard deviation
of differences of 14.950, using a paired t-test with a 0.050 2-sided
significance level.

Results
Effects on sick-leave
Significant differences between SG and CG in types of benefit
measured on the same day each year were demonstrated during the 6-year follow-up period. However, the effect was not
noticed when measured on the last day of the intervention.
Black and checked bars in Fig. 2 represent “No benefits” or
“Old-age pension” registered that day, and these bars favour
the SG for all 6 follow-up years. The white and striped bars
represent “Partial disability pension” and “Full disability pension” registered that day, favouring the CG for all 6 years.
The mixed-model analysis revealed an overall significant
difference between SG and CG of 5.7 days on sick-leave per
month and person in comparison with baseline, the 1-year
period before the intervention (95% confidence interval (CI):
2.04–9.46, p = 0.0030). That is, the difference in the change
in the number of sick-leave days between the 2 groups was

Fig. 2. Cross-sectional sample of type of benefit for the time periods:
last day of intervention and at exactly 1, 2, 3, 4, 5 and 6 years after
intervention. Percentage (n = 64 + 64) (*excluded in the graph: 2 deaths
during 3rd and 5th years of follow-up). Statistics: Marginal Homogeneity
Test. ns: not significant.

on average 5.7 days in the SG’s favour. No overall significant
difference in time was detected, and therefore the difference
in sick-leave was considered constant over the 6 follow-up
years. The SG did not deteriorate as expected, but remained at
the baseline sick-leave level for the entire period. In the CG,
on the other hand, the number of days on sick-leave increased
by 5.5 days per month and person already in the first year of
follow-up and remained at that level for the next 5 years. An
overall significant difference between subgroups was also
found, where the M group decreased by 1.2 sick-leave days
per month and person compared with baseline and the L group
increased by 6.5 days per month and person (p < 0.0001) (Table
II, Fig. 3).
No clear-cut relationship was found between factors Subgroup and Group. However, the results indicate an overall
decrease for the SG M group by 5.2 sick-leave days per month
and person (95% CI: –9.77 to –0.54) and an overall increase for
the CG L group by 8.4 sick-leave days per month and person
(95% CI: 3.40–13.31). The results also indicate a tendency
to an interaction effect between the factors Group and Time
(p = 0.0612). This could imply that both groups developed sickleave over time differently; the difference between SG and CG
being somewhat greater during the 2-year period than during
the other periods of follow-up (Table III, Fig. 3).
A statistically significant interaction effect between the
factors Subgroup, Group and Time was found (p = 0.0437).
J Rehabil Med 40

Table II. Overall analysis of factors Subgroup, Group and Time.
Difference from baseline in days on sick-leave/month/person (n = 64
pairs)
Estimated 95% CI
mean
Lower

Factors
Group
(M + L groups)

SG
CG

Subgroup
(SG + CG)
Time
(all subjects
together)
2008-05-15

p-value

Upper

–0.2242
5.5252

–3.4826 3.0342
2.0263 9.0241

M group –1.2315
L group
6.5325

–4.4981 2.0351
3.2647 9.8003

1st year
2nd year
rd
08:05:323 year
4th year
5th year
6th year

2.3632
2.2338
2.7466
2.4667
2.8072
3.2854

–0.1786
–0.3163
0.1851
–0.1277
0.1714
0.6106

4.9051
4.7840
5.3082
5.0610
5.4430
5.9602

0.0030
< 0.0001
0.7805

L-group

M-group

All subjects

Statistics: Mixed procedure, SAS version 9.1.
SG: study group; CG: control group; M group: subgroup with more
than 8.5 days on sick-leave/month at baseline; L group: subgroup with
fewer than 8.5 days on sick-leave/month at baseline. CI: confidence
interval.

∆ days/month/person ∆ days/month/person ∆ days/month/person

R107199fig3NY.pdf
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SG

10

CG

0
-5
-10
10

Subgroup × Group
M group × SG
M group × CG
L group × SG
L group × CG
Group × Time
SG × 1st year
SG × 2nd year
SG × 3rd year
SG × 4th year
SG × 5th year
SG × 6th year
CG × 1st year
CG × 2nd year
CG × 3rd year
CG × 4th year
CG × 5th year
CG × 6th year

Estimated mean Lower

Upper

–5.1559
2.6928
4.7074
8.3576

–9.7719
–2.2467
0.1073
3.4008

–0.5398
7.6324
9.3075
13.3144

–0.3128
–1.8473
–0.1339
–0.1186
0.2858
0.7814
5.0392
6.3150
5.6272
5.0519
5.3286
5.7894

–3.8950
–5.4445
–3.7572
–3.7950
–3.4389
–2.9791
1.1732
2.4411
1.7474
1.1345
1.3456
1.7361

3.2693
1.7499
3.4894
3.5578
4.0106
4.5419
8.9052
10.1889
9.5069
8.9694
9.3115
9.8427

p-value
0.2628

0.0612

Statistics: Mixed procedure, SAS version 9.1.
SG: study group; CG: control group; M group: subgroup with more
than 8.5 days on sick-leave/month at baseline; L group: subgroup with
fewer than 8.5 days on sick-leave/month at baseline. CI: confidence
interval.

Effects on production gains for society

5
0
-5
-10

10
5
0
-5
1

2

3

4

5

6

years

Fig. 3. Estimated means for study group (SG) and control group (CG) at
each time point. Difference from baseline in days on sick-leave/month/
person; negative values indicate a decrease in days on sick-leave and
positive values indicate an increase. All subjects (n = 64 + 64). M group:
subgroup with more than 8.5 sick-leave/days month at baseline (n = 32 + 32).
L group: subgroup with fewer than 8.5 sick-leave days/month at baseline
(n = 32 + 32)
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95% CI
Factors

Further analyses of the time effect within each subgroup and
each group showed no significant time effect for the M group,
but a tendency was shown for the L group (p = 0.0592). Comparisons between time periods indicated further deterioration
for the CG L group between the first and second follow-up
years of by another 4 sick-leave days per month and person.
This indicated effect persisted for the subsequent years (Fig.
2, Tables IV and V).

5

-10

Table III. Analysis of 2-factor interaction. Difference from baseline in
sick-leave days/month/person (n = 64 pairs)

Cost of employment was calculated as the mean of overall daily
wage cost at starting point in constant 2005 prices, including
payroll taxes of 40%:
((Mean yearly income × 1.40) / 365) × deflator.
SG wage cost: ((198,543.75 × 1.40) / 365) × 1.086995 =
827.79 SEK per day and person.
CG wage cost: ((188,347.14 × 1.40) / 365) × 1.086995 =
785.27 SEK per day and person.
The economic benefit of the intervention is based on the
estimated impact in terms of a reduced number of sick-leave
days. We assume that estimated difference in the change in
sick-leave days between SG and CG on average captures the
causal impact of the intervention on the number of sick-leave
days. The calculations are thus based on a reduction in the
number of sick-leave days as a consequence of the intervention
equal to 5.7 per month and person (95% CI: 2.04–9.46) for the
entire 6-year period. The CG wage cost exhibited little difference from the SG wage cost prior to the intervention.
The economic benefit in terms of the value of increased
production was calculated as SG daily wage cost times 5.7 days

Six-year effect of systematic co-operation in vocational rehabilitation
Table IV. Analysis of 3-factor interaction. Difference from baseline in
sick-leave days/month/person (n = 64 pairs)
95% confidence interval
Factors

Estimated mean Lower

Upper

Subgroup × Group × Time
M group × SG × 1st year
M group × SG × 2nd year
M group × SG × 3rd year
M group × SG × 4th year
M group × SG × 5th year
M group × SG × 6th year
M group × CG × 1st year
M group × CG × 2nd year
M group × CG × 3rd year
M group × CG × 4th year
M group × CG × 5th year
M group × CG × 6th year
L group × SG × 1st year
L group × SG × 2nd year
L group × SG × 3rd year
L group × SG × 4th year
L group × SG × 5th year
L group × SG × 6th year
L group × CG × 1st year
L group × CG × 2nd year
L group × CG × 3rd year
L group × CG × 4th year
L group × CG × 5th year
L group × CG × 6th year

–5.3385
–6.0618
–5.1863
–5.3155
–4.5783
–4.4547
4.4528
2.9398
2.3223
1.1124
2.5781
2.7516
4.7129
2.3672
4.9185
5.0784
5.1500
6.0175
5.6257
9.6902
8.9320
8.9914
8.0790
8.8271

–0.2726
–0.9534
–0.0465
–0.1047
0.6849
0.8473
9.9202
8.4072
7.7896
6.6256
8.2054
8.5248
9.7788
7.4331
10.0268
10.2660
10.4221
11.3518
11.0930
15.1798
14.4381
14.5583
13.7173
14.5181

–10.4045
–11.1702
–10.3261
–10.5263
–9.8415
–9.7566
–1.0145
–2.5276
–3.1451
–4.4009
–3.0491
–3.0215
–0.3530
–2.6987
–0.1899
–0.1092
–0.1221
0.6832
0.1583
4.2006
3.4260
3.4246
2.4408
3.1361

p = 0.0437 for the 3-factor interaction.
Statistics: Mixed procedure, SAS version 9.1.
SG: study group; CG: control group; M group: subgroup with more
than 8.5 days on sick-leave/month at baseline; L group: subgroup with
fewer than 8.5 days on sick-leave/month at baseline.

633

Economic benefit per year
4718.40 × 12 = 56,620.80 SEK (€6098.06) per person
95% CI, lower bound: 1685.46 × 12 = 20,225.52 SEK
(€2178.29) per year and person
95% CI, upper bound: 7833.13 × 12 = 93,997.56 SEK
(€10123.54) per year and person
Total economic benefit for the 6-year period
56,620.80 × 6 = 339,724.80 SEK (€36588.36) per person
95% CI, lower bound: 20,225.52 × 6 = 121,353.12 SEK
(€13069.73) per person
95% CI, upper bound: 93,997.56 × 6 = 563,985.36 SEK
(€60741.22) per person
According to these estimates, the economic benefit of the
intervention for the whole SG group of 64 individuals for the
6-year period would be equal to the sum of economic benefit
per year × “the number of individuals included” × “the number
of years” (cf Table I):
56,620.80 × 46 × 6 = 15627340.80 SEK
56,620.80 × 2 × 5 = 566208.00 SEK
56,620.80 × 4 × 4 = 905932.80 SEK
56,620.80 × 7 × 3 = 1189036.80 SEK
56,620.80 × 2 × 2 = 226483.20 SEK
56,620.80 × 3 × 1 = 169862.40 SEK
= 18,684,864.00 SEK (€2,012,359.85)
Thus, the economic benefit of the actual intervention carried out is estimated as €2.0 million (18.7 million SEK) over
a 6-year period.

Discussion
per month and person. It was then calculated for one year as
the economic benefit per month × 12, and the total benefit for
the 6-year period as economic benefit per year × 6.
Economic benefit per month
827.79 × 5.7 = 4718.40 SEK (€508.17) per person
95% CI, lower bound: 827.79 × 2.0361 = 1685.46 SEK
(€181.52) per month and person
95% CI, upper bound: 827.79 × 9.4627 = 7833.13 SEK
(€843.63) per month and person

Table V. Analysis of indicated time effect (p = 0.0592) for the comparison
group with less than 8.5 days on sick-leave/month at baseline. Difference
from baseline in days on sick-leave/month/person (n = 32)
99% CI
Time points

Estimated mean

Lower

Upper

2nd year–1st year
3rd year–2nd year
4th year–3rd year
5th year–4th year
6th year–5th year

4.0645
–0.7582
0.0594
–0.9124
0.7481

1.1710
–3.6525
–2.9268
–3.9502
–2.2922

6.9581
2.1362
3.0456
2.1254
3.7883

Statistics: Mixed procedure, Tests of Effect Slices, SAS version 9.1.
CI: confidence interval.

The results showed an overall difference of 5.7 days on sickleave per month between the SG and the CG for the 6-year
follow-up period. These results correspond to those of Jakobsson et al. (20) and Norrefalk et al. (25). Overall, the number
of sick-leave days in the SG did not increase, but remained
unaltered from baseline during all 6 years. The cross-sectional
sample of types of benefit, on the other hand, showed an improvement among the SG, which lasted over the years. This
was supported by the results of the mixed-model analysis,
which indicated a decrease of 5.2 sick-leave days per month
and person, constant over time, in the SG M group (subgroup
with more than 8.5 days on sick-leave per month and person
the 1-year period prior to the intervention).
The present study showed that the total economic gain of the
SMVR co-operation was €36,500 per person over the 6-year
period, i.e. approximately €2.0 millions for the SG group. No
other benefits than productivity gains were calculated. Inflation was low during the 6 years and real wage growth was
quite strong (26).
There were no additional costs for the SMVR intervention,
thus this intervention should be quite easy to implement. In
2005, 175,000 people were sick-listed for at least 60 days in
Sweden (27). According to previous Swedish reports (28, 29),
one-fifth of the long-term sick-listed need vocational rehabiliJ Rehabil Med 40
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tation. Calculating the figures for 2005 would imply 35,000
people in need of vocational rehabilitation. If 80%, i.e. 28,000
people, were to benefit from SMVR co-operation, which is
reasonable according to Jakobsson et al. (19), and if the SMVR
co-operation model were implemented throughout Sweden, the
economic gain for Swedish society would arguably amount
to about €1000 million over a 6-year period (€36,588.36 ×
28,000 people = €1,024,474,080). It no longer seems adequate
to discuss the lack of resources in the welfare system, only
how to spend existing resources more wisely. It is possible to
argue that this effect is due to the selection of subjects and,
in this case, perhaps fewer people would benefit from the
SMVR intervention. In the SG there were more women than
among people on sick-leave in general, the educational level
was higher and psychiatric diseases and disorders were more
common. Also all subjects were employed by the Stockholm
Municipality. However, there were no statistically significant
differences in this respect from the CG. One of the effects
of the SMVR co-operation is probably that a better match of
rehabilitation measures to the individual has been obtained.
However, a more frequent decision to offer a rehabilitation
measure than “treatment as usual” may have occurred. If so,
it might have led to somewhat higher costs for the intervention
group than the comparison group. But even if, for example,
25% more rehabilitation measures had been utilized for the
intervention group, such costs become relatively small compared with the gain induced by reduced loss of production
due to less sick-leave (7). Therefore, it would only reduce the
gain marginally.
Since the SG individuals had complex problems and many
sick-leave days prior to the intervention, it was expected that
any effect would not persist for very long. Previous studies
have shown that patients with many days of sick listing prior
to vocational rehabilitation are more likely to be granted a
disability pension and have less chance of resuming work
(30–32). These results agree with those of the present CG,
who had conventional co-operation. The CG increased their
sick-leave by 5.5 days per month and person already in the
first year after the intervention and then remained at that level
for the subsequent 5 years. Also, the cross-sectional sample of
types of benefit showed that more disability pensions had been
granted in the CG than in the SG. It could be argued that the
CG was, in this sense, more excluded from the labour market
than the SG. Ahlgren et al. (33) showed that the majority of
those on temporary disability pension do not resume work, but
instead receive permanent disability pension.
We have previously argued that SMVR co-operation was
most effective for the M subgroup (22). The present results
also indicate that SMVR co-operation not only contributed to
reducing the number of days on sick-leave per month for the
M subgroup, but also to restraining the L subgroup from an
escalation of days on sick-leave. This was demonstrated for the
CG L group, with as much as 8.4 days sick-leave per month and
person. Remember also that even the L subgroup had a high
level of sick-leave to begin with, for which reason it is still
possible to argue that SMVR co-operation is more effective
for complex cases and people on long-term sick-leave.
J Rehabil Med 40

Contradictory results have been shown in studies of cooperation interventions in vocational rehabilitation. Hultberg
et al. (17, 34, 35), studying co-financed interdisciplinary collaboration teams with personnel from a primary healthcare, a
social insurance office and social services, found no effects
on health outcomes, days on sick-leave, healthcare utilization
or costs for patients. But this collaboration included subjects
at healthcare centres with new episodes of musculoskeletal
problems and excluded those with more complex problems.
The difference from the present results is arguably that this is
due to differences in types of co-operation, outcome measures,
target groups and time of evaluation. The results indicated that
effects of SMVR co-operation on sick-leave may be found
when participants with complex problems are evaluated at
least one year after the intervention. This was also shown in
recent studies (22, 36).
What makes the SMVR co-operation model successful? It is
not possible to single out one significant component, but rather
a combination. Common to co-operation models with positive
outcomes are more extensive rehabilitation programmes and
continuous and structured meetings between the same representatives or officials, to draw up long-term rehabilitation
plans with common goals (19, 22, 25, 37, 38). No effects have
been found for multidisciplinary interventions with only brief
rehabilitation programmes (39, 40). It seems that in the SMVR
co-operation a common platform develops, which enhances
joint responsibility in finding individual solutions (21). During
such co-operation focus is also on active rehabilitation plans
instead of on administration or demarcation of one’s separate
obligations. It is reasonable to believe that long-term rehabilitation plans in consensus between the different rehabilitation
instances also result in long-lasting solutions. Another reason
may be the involvement of the occupational health service.
The assessment made of the employees in the beginning might
have contributed to enhance their motivation.
In this study a matched design was chosen, in order to find
a relevant comparison group due to crucial criteria. Often
comparison groups are not so well defined, and conclusions
may then be deceptive. However, no matching procedure is
flawless, and a few differences between the SG and the CG
remain to be considered. Kärrholm et al. (22) reported that more
individuals were diagnosed with fatigue (burnout) syndromes,
and were single, in the SG than in the CG. With respect to
previous studies (31) this is considered a drawback for the
SG. But there was also a slightly higher educational level in
the SG, which is an advantage in vocational rehabilitation for
resuming work (30, 31). One crucial criterion for matching
was similarity in the “starting point”. This was important since
many factors change over time and this is difficult to control
for. A weakness is therefore the extension of the criteria with
± 7 months. During this study the sick-pay period changed in
Sweden from 2 weeks to 4 weeks and then back again to 2
weeks. The matched pairs were controlled for having the same
sick-pay period, why this does not assume to have an impact on
the conclusions drawn from these results. The longer follow-up
period the more uncontrolled life events may occur, having an
impact on the results. However, we have no reason to believe

Six-year effect of systematic co-operation in vocational rehabilitation
there are any systematically errors between the SG and the CG
contributing to the effect of the SMVR co-operation.
In this study the outcome measure is calculated for periods of
time instead of cross-sections, which increases accuracy. Also,
the registers used were of high quality, thus the information
obtained should be accurate and if there were any systematic
errors they should have affected both groups the same.
A weakness is that documentation of rehabilitation measures or activities was incomplete for the study group and the
comparison group. This makes it impossible to draw conclusions about specific measures or activities. Conclusions must
therefore be drawn from the whole intervention as a package.
Since diagnoses were not quite comparable between the 2
groups and the number of subjects was small, it was not possible to perform analyses of diagnoses.
CONCLUSION
Even though only 128 individuals were included, the results
concord with those of comparable studies and hence more
generalized conclusions may be drawn:
• Systematic, multi-professional, multi-sectoral, client-centred
and solution-oriented co-operation in vocational rehabilitation prevents sick-leave from escalating, especially for those
with less than 8.5 days on sick-leave per month prior to the
intervention.
• Systematic, multi-professional, multi-sectoral, client-centred
and solution-oriented co-operation in vocational rehabilitation might reduce sick-leave for those with more than 8.5
days on sick-leave per month prior to the intervention.
• Without systematic, multi-professional, multi-sectoral, client-centred and solution-oriented co-operation in vocational
rehabilitation, sick-leave is likely to increase and partial or
full disability pensions are more likely to be granted.
• Systematic, multi-professional, multi-sectoral, client-centred
and solution-oriented co-operation in vocational rehabilitation prevents the exclusion of people on long-term sick-leave
from the labour market.
• To establish effects on sick-leave, rehabilitation should be
evaluated after one year.
• The effect of the systematic, multi-professional, multi-sectoral, client-centred and solution-oriented co-operation in the
vocational rehabilitation studied lasted for at least 6 years.
• The average economic benefit for the whole 6-year period of
the systematic, multi-professional, multi-sectoral, client-centred and solution-oriented co-operation in vocational rehabilitation is estimated to about €36,600 per person subjected to the
intervention. According to the estimates, with 95% probability
the economic benefit lies within the interval between €13,100
and €60,700 per person for the whole 6-year period.
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