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Abstract

Background: To evaluate the efficacy of a multidisciplinary vocational programme in sick-listed, primary health care
patients as compared to matched non-programme patients.

Methods: The design was a 3-year prospective population-based, matched case-control study. It was set in a large
primary healthcare centre in the city of Eskilstuna, Sweden. The subjects were 943 sickness-certified patients (482
women and 461 men). 170 high-risk patients and a matched control group (n = 340) with similar risk for not
returning to work within expected time, based on propensity score was created. The intervention group passed a
multidisciplinary medical assessment and a coordinated vocational programme, while the control group received
usual care by their general practitioner. Main outcome was sick leave conclusion and the day when it occurred.

Results: The follow-up time was subdivided into four periods. During the first two periods, days 1–14 and days 15–
112 after baseline, the intervention group had a significantly lower sick leave conclusion rate than the control
group (hazard ratios, (HR) 0.32, 95% CI 0.20–0.51, p < 0.0001 and 0.47, 95% CI 0.35–0.64). During the third period,
days 113–365, the intervention group had an insignificantly lower conclusion rate (HR 0.70, 95% CI 0.46–1.08, p =
0.10), and during the fourth follow-up period, days 366–1096, the intervention group had an insignificantly higher
conclusion rate than the control group (HR 1.16, 95% CI 0.69–1.96, p = 0.58). Across the total follow-up period, the
intervention group had a lower conclusion rate than the control group (HR 0.55, 95% CI 0.45–0.66, p < 0.0001).

Conclusions: No positive significant effects of the rehabilitation programme on time to sick leave conclusion were
found.

Keywords: Multidisciplinary medical assessment, Vocational rehabilitation, Return to work, Sick leave conclusion,
Propensity score
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Background
Most sick-certified patients return to work within a
short time period, almost 50% are back to work within
14 days [1]. However, long-term sickness absence is a
major public health and economic problem in many
western countries [2]. A history of prolonged or recur-
rent sickness absence makes it less likely that the indi-
vidual will return to work [3–5]. Consequently, early
return-to-work programmes are emphasised [6].
In the literature the term ‘return to work’ is usually used

to indicate that the sick leave period has ended. However,
since not all subjects go back to work when the sick leave
period is over, the term ‘sick leave conclusion’ is used in
this study in parallel to return to work to indicate that the
sick leave period has ended, whether the subject is back to
work, or is retired, or is out of a job.
Risk factors for not concluding sick leave within ex-

pected time have been evaluated in many studies [7–12].
In an earlier report from the present study, the most im-
portant risk factors were age, sick leave diagnosis and
sick leave track record during the past year [1]. Having
access to the individual risk factor pattern of subjects on
sick leave provides the possibility of early identification
of patients who may not conclude their sick leave period
as expected. In another previous report from this study,
a further development of the risk factor concept was
presented in the form of nomograms, where the risk of
not concluding sick leave within the expected time
might be obtained based on the three most important
risk factors [13].
Several European countries have varieties of sick leave

conclusion programmes that aim at facilitating and has-
tening sick leave conclusion [14]. These programmes
usually include medical management, physical rehabilita-
tion, worker-job matching and managed care. Several
studies with specific treatment interventions directed to-
wards special target groups, usually with musculoskeletal
problems, have shown positive effects on return to work
[14, 15]. However, so far, no multidisciplinary rehabilita-
tion intervention directed towards patients with any
cause of sick leave, has been shown effective regarding
sick leave conclusion in the general population [16].
A problem with previous multidisciplinary rehabilita-

tion interventions is that the rehabilitation was intro-
duced rather late in the sick leave period, by which
important time in a return to work programme was lost.
Another problem has been rather small study popula-
tions with a resulting low statistical power. For this rea-
son we decided to perform the present multidisciplinary
rehabilitation intervention in a large study population
with the hypothesis that early assessment of patients at
risk of long-term sick leave and early onset of multidis-
ciplinary rehabilitation might reduce days of sick leave
and thus hasten return to work.

Methods
Setting, design and study population
The National Social Insurance covers all Swedish per-
manent residents between 16 and 65 years of age,
whether citizens or not [17]. The insurance covers ac-
cess to primary or hospital care at heavily subsidised
rates, the right to see any physician of one’s own choos-
ing, to have sickness benefits for income loss in case of
reduced work capacity due to injury or disease and many
other benefits. At the time of the study, there was no
limit of the time a patient could be sick-listed.
The study protocol used in this study has been described

previously [1]. Briefly, the study was designed as a three-
year prospective, cohort study and was performed at one of
the primary health care centres in Eskilstuna, Sweden, with
10 general practitioners serving a population of approxi-
mately 25,000 residents. A total of 943 patients (482 women
and 461 men), who were 18 to 63 years of age, sickness-
certified by a general practitioner at the centre at any time
from 1 January until 31 August 2004 and who gave their in-
formed consent of participation were included in the study.
Patients already included in a medical or vocational re-
habilitation programme were excluded.

Baseline data
Baseline data obtained from the sickness certificate in-
cluded the age, sex, occupational status (in gainful work
or not), sick leave diagnosis according to the WHO
International Classification of Diseases (ICD-10) [18]
and degree of sick leave (25, 50, 75% or 100%). Informa-
tion regarding the sickness absence track record during
the 365 days preceding the baseline examination was ob-
tained from the National Social Insurance Agency data-
base. The data included sick leave diagnoses, first and
last day of each sick spell, information on marital status,
salary, whether born in Sweden, and for immigrants,
Swedish citizenship status.
At the time of the study, patients could self-certify the

first 7 days of a sick leave. If the sick leave protracted be-
yond this point, a physician’s sickness certificate was
needed. For this reason, the sick leave information was
verified with the primary healthcare medical records and
completed with self-certified days.
A manual classification of the chances of concluding

the ongoing sick leave period on expected time was
made based on any of the following variables: a sickness
certification track record during the last year of more
than 28 days, being sickness-certified at baseline because
of musculoskeletal disease (ICD code M) or a psychiatric
disease (F), being unemployed, being older than 45 years
and being a woman. Of the 943 patients, 496 were classi-
fied as low risk of not concluding their sick leave on
time, 277 as having a moderately high risk and 170 as
having a high risk.
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Intervention
The intervention programme started within 1–3 weeks
from baseline with medical examinations by all members
of the multidisciplinary team, including a physician, a
physiotherapist, an occupational therapist and a social
worker (Fig. 1). Medical needs and workability were
assessed in a case discussion within the team, after
which an individually tailored training programme
started. This typically included physical exercise, physio-
therapy treatment, occupational therapy, CBT, stress
and pain management. There were no group sessions
performed. There were no specific workability question-
naires used. The individual assessment of workability
was based on the results of the medical examinations
and dialogue with the patient.
At the same time, the individually coordinated voca-

tional programme, as agreed with the patient, was imple-
mented by the multidisciplinary medical team and the
stakeholders from the local Social Insurance Agency, the
local Employment Agency and a social worker from the
city of Eskilstuna. For employees this typically included
an ergonomic assessment, identification of barriers for
return to work, regular appointments with stakeholders

and meetings at the workplace. The purpose was to
identify problems perceived as hindering return to work
and finding solutions, like gradual return to work, modi-
fications of work, workability training or change of work.
For non-employees, the programme was based on the
individual assessment of workability and help from the
local Employment Agency to find a suitable regular work
or a modified work. Meetings on a weekly basis with all
involved stakeholders ensured that all patients received
the same basic intervention, including examination and
assessment by the multidisciplinary team and an assess-
ment with the stakeholders. However, the vocational
programme was individually tailored based on the spe-
cific needs of the patient and the given possibilities
within the programme.
The 773 subjects with moderately high or low risk re-

ceived standard treatment as recommended by their
general practitioners.

Follow-up data
Information on sickness absence during the 3-year
follow-up from baseline was obtained from the National
Social Insurance Agency database, including sick leave

Fig. 1 Flow-chart of assessment and intervention
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diagnoses and first and last day of each sick spell, and
whether a disability pension was granted during follow-
up. Information on vital status and date of death for
those who died (n = 6) was obtained from the National
Cause of Death register.

Statistical considerations
Data was analysed with the Statistical Analysis System
(SAS) software, version 9.3. No data were missing. The
outcome of the study was sick leave conclusion and the
day after baseline when it occurred. Degree of sick leave
was not taken into account, since only 10% had less than
full sick leave.
In order to decide on the day of sick leave conclusion

(or return to work) the method proposed by Bogefeldt
et al. was used [19]. The three-year sick-leave follow-up
period was converted into a day-by-day matrix starting
with variable ‘day 1’ (baseline day) and ending with vari-
able day ‘1096’ (end of follow up). Each variable mea-
sured whether the subject was on sick leave (= 1) or not
(= 0) on that day.
Based on this matrix a sick leave conclusion variable

for the sick leave period in effect at baseline was com-
puted. Two criteria were applied for each sick spell: (a)
the sick spell was followed by a sick-leave-free interval
of more than 28 days, regardless of the length of any fol-
lowing sick spell; (b) the sick spell was followed by a
sick-leave-free interval of more than 7 days, and that
interval had to be longer than the next sick spell. When
at least one of the criteria was fulfilled, sick leave conclu-
sion was presumed to have occurred on the first non-
sick-leave day. If none of the criteria were satisfied at the
end of follow up, sick leave conclusion presumably had
not occurred.
The study population was not randomised into an

intervention and a control group, initially, since the
study was not intended to be a scientific one. A post hoc
control group, as similar to the intervention group as
possible, was created by means of a propensity score.
Propensity score, first proposed by Rosenbaum and
Rubin in 1983 [20], implies that matching may be per-
formed based on an unlimited number of matching vari-
ables that are weighed together into a propensity score.
A prerequisite for matching in this case was that the

manual classification of individuals into a high-risk
group versus a moderate-to-low-risk group was imper-
fect, as it usually is when no explicit variable weights are
used. When logistic regression was used to compute pre-
dicted risk based on the same variables that were used
manually, but now graded (given weights), a substantial
overlap of risk score was found, primarily between the
high-risk and the moderate-risk groups.
This circumstance then allowed computation of a pro-

pensity score with nominal logistic regression using the

rehabilitation (high-risk) group (code 1) and all others
(code 0) as dependent variable, and age, sex, number of
sick leave days last year, sick leave diagnosis, degree of
sick leave, whether born in Sweden, whether a Swedish
citizen and marital status as independent variables.
Based on an analysis of the impact of the various sick
leave diagnoses on sick leave conclusion previously pub-
lished [1], the latter were ranked from − 2 (largest im-
pact) to + 3 (least impact). In this way, all variables
entered into the logistic regression assumed to carry a
risk for not concluding sick leave at the expected time,
were collected into one measure, the propensity score.
Subjects in the non-rehabilitation group were then

matched to subjects in the rehabilitation group by pro-
pensity score to form potential control groups. Mean
(standard deviation, SD) propensity score in the rehabili-
tation group was 0.301 (0.173), in the first matched con-
trol group 0.293 (0.162), in the second control group
0.223 (0.100), in the third control group 0.119 (0.034)
and in the fourth control group 0.051 (0.034). The
scores of the first and second control groups were thus
fairly similar to the rehabilitation group and were com-
bined into a common control group. The rehabilitation
group (n = 170) and the control group (n = 340) consti-
tuted the study population of this report.
Simple differences between the rehabilitation and the

control group were tested with Student’s t-test for con-
tinuous variables and the chi-squared test for discrete
variables. According to the SAS ‘life test’ procedure,
there were no close proportional hazards regarding sick
leave conclusion across the total follow-up time. The lat-
ter was therefore divided into days 1–14 (when rehabili-
tation activities had not started), days 15–112 (when
most rehabilitation activities were performed), days 113–
365 days (when most rehabilitation activities were fin-
ished), and days 366–1096 (long-term follow up). For
each of these partial follow-up periods, the hazard rates
were approximately proportional.
The effect of the vocational rehabilitation programme

was evaluated with conditional proportional hazards re-
gression, one analysis for each partial follow-up period,
where conclusion of sick leave and the time when it
occurred were entered as dependent variables, and group
allocation was entered as the independent variable, as
well as individual propensity scores to further adjust for
the potential remaining risk differences between the
groups. To check the results for dependence on
remaining propensity score differences, the analyses
were repeated using only the first matched group as the
control group. The results were the same as shown
below, except that measures of dispersion were some-
what wider.
The analysis provided hazards ratios (rehabilitation

group versus control group) and 95% confidence limits,
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Wald’s chi-squared (a measure of exposure impact on
outcome) and p-values. All tests were two-tailed, and
the significance level was set at p < 0.05.

Results
There were no significant differences amongst the base-
line demographic variables between the groups (Table
1). However, the intervention group had a larger number
of sick leave days during the 365 days preceding baseline
and a lower number of sick leave diagnoses with a large
effect on sick leave conclusion than the control group.
The propensity score, in which all baseline differences
were combined, was moderately higher in the interven-
tion group than in the control group.
The results of the proportional hazards regression are

shown in Table 2. During the first two periods, 1–14
days and 15–112 days of follow up, the intervention
group had a significantly lower sick leave conclusion rate
than the control group (p < 0.0001). In the third period,
113–365 days, the intervention group still had a lower
sick leave conclusion rate than the control group, even
though insignificant (p = 0.10). In the fourth follow-up
period, 366–1096 days, the intervention group had an in-
significantly higher sick leave conclusion rate than the
control group (p = 0.58). During the total follow-up time
the intervention group had a significantly lower sick
leave conclusion rate than the control group.

There was thus no evidence that the rehabilitation
group would have a significantly faster rate of sick leave
conclusion than the control group. When sick leave was
concluded the patients might return to work, become
unemployed or be granted a disability pension. As
shown in Table 3, ‘return to work’ dominated during the
first period in both the intervention and the control
group and then successively became less prevalent, while
‘unemployment’ and ‘disability pension’ successively
increased.

Discussion
The results of this study indicated that the intervention
group had a significantly lower sick leave conclusion rate
than the control group during the first two follow-up pe-
riods, an insignificantly lower rate during the third period
and an insignificantly higher rate during the fourth period,
after adjustment for risk factor differences between the
groups. Furthermore, the proportion of subjects who
returned to work was high during the first two follow-up
periods and then successively decreased, while unemploy-
ment and disability pension successively increased.
It has been suggested that early multidisciplinary med-

ical rehabilitation and coordinated vocational interven-
tion are generally effective and are recommended to be
included in all interventions to enhance return to work
[21, 22]. Several studies with specific treatment

Table 1 Baseline characteristics of the study population

Study groups

Intervention group Control group p

n Mean (SD) or % n Mean (SD) or %

N 170 340

Age at baseline, years 41.1 (10.4) 40.3 (10.8) 0.41

Male sex, % 74 43.5 148 43.5 1.00

Born in Sweden, % 135 79.4 259 76.2 0.41

Swedish citizen, % 161 94.7 320 94.1 0.79

Marital status, % 0.39

Never married 63 37.1 135 39.7

Married/Cohabiting 57 33.5 118 34.7

Divorced 47 27.7 80 23.5

Widowed 3 1.8 7 2.1

Sick leave days last year 113.4 (132.2) 69.7 (113.5) < 0.0005

Sick leave diagnosis* < 0.05

Score < 0, % 148 87.1 301 88.5

Score≥ 0, % 22 12.9 39 11.5

Propensity score 170 0.301 (0.173) 340 0.259 (0.139) < 0.005
*Based on separate analyses the sick leave diagnoses were given weights according to their association with duration of the sick leave period, low weights
indicating protracted sick leave period. ICD-10 codes F (psychiatric disorders) and G (neurological disorders) were given the weight − 2, codes I (cardiovascular
disorders), K (gastrointestinal disorders), and M (musculoskeletal disorders) weight − 1, codes A and B (infectious disorders), O (obstetric disorders), and L
(dermatological disorders) weight + 1, code N (urogenital disorders) weight + 2, codes H (ophthalmologic or otology disorders) and J (pulmonary disorders)
weight + 3, and all other diagnoses codes as 0
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interventions directed towards target groups have shown
positive effects [14, 15]. However, several previous stud-
ies, with interventions similar to the present one, have
evaluated the effects of rehabilitation on sick leave con-
clusion in sickness-certified patients. We found six ran-
domised controlled trials (RCT) [16, 23–27], one study
with a matched two-cohort design [21], and one review
[28]. Johansson et al. [16] concluded that the interven-
tion prolonged sickness absence spells, as we did. Hal-
dorsen et al. [23] found a positive effect in subjects with
a moderately bad or a bad prognosis but no effect in the
good prognosis group. We found no effect of prognosis
(measured as propensity score). Carlsson et al. [24] and
Jensen et al. [25] found no significant difference between
the intervention and control groups. Anema et al. [26]
found a positive effect of workplace intervention in sub-
jects with low back pain but no effect of graded activity.
The Danish return-to-work programme [27] found that
a multidisciplinary intervention did not facilitate return
to work or decrease health care utilisation as compared
to ordinary case management in patients with somatic
symptoms, anxiety or low self-rated health. Suoyrjö et al.
[21] found that during 7 years of follow-up, the interven-
tion group had more sick leave days than the controls,
as in the present study. Vogel et al. [28] found no benefit
for return-to-work programmes on return-to-work out-
comes during 12months of follow-up as compared to
usual practice.
In Sweden, multidisciplinary and vocational rehabilita-

tion, in coordination with workplaces and authorities, is

the recommended method to promote return to work.
However, this recommendation does not appear to be
supported by scientific evidence. As pointed out by
Johansson et al. [16] and Carlsson et al. [24] the rehabili-
tation team may focus more on rehabilitation than on
encouraging the sick-listed individual to return to work,
and the early intervention programme may therefore
have a locking-in effect, i.e., actually preventing the sick-
listed from concluding sick leave and returning to work.
The results from the present study may be due to such
an effect.
Another possible explanation might be that it was a

prerequisite to be sick-listed by a physician to be entitled
to rehabilitation measures taken by the Social Insurance
Agency. The coordination of different involved stake-
holders was also a time-consuming process. Moreover,
all involved stakeholders may have had their own
agenda. The patient needed a job or some sort of wage/
subsidy for his/her subsistence, the physicians wanted to
restore the sickness-certified person’s work capacity and
the Social Insurance Agency may have aimed at keeping
costs within budget frames. These agendas may not be
completely compatible or even compatible at all.
An important factor might be the timing of rehabilita-

tion. In a United Kingdom review, it was found that in
the first 3–6 weeks of sick leave, the likelihood of recov-
ery and rapid sick leave conclusion is high, with or with-
out healthcare intervention [29], as was found in
another report from the present study [13]. After 6
weeks of sickness absence in workers, the risks of long-

Table 2 Effects of rehabilitation versus standard treatment on sick leave conclusion

Conditional proportional hazards regression analysis

Follow-up, days n Exposure Parameter estimate (SD) Wald’s χ2 HR* 95% CI p

1–14 151 Intervention vs control −1.15 (0.24) 23.7 0.32 0.20–0.51 < 0.0001

15–112 196 Intervention vs control −0.75 (0.15) 23.6 0.47 0.35–0.64 < 0.0001

113–365 85 Intervention vs control −0.35 (0.22) 2.6 0.70 0.46–1.08 0.10

366–1096 78 Intervention vs control 0.15 (0.27) 0.30 1.16 0.69–1.96 0.58

Total follow up 510 Intervention vs control −0.60 (0.10) 38.3 0.55 0.45–0.66 < 0.0001
*Hazards ratio. Adjusted for triplet matching number (conditional analysis) and for remaining propensity score differences

Table 3 Occupational status at sick leave conclusion

Status when present sick leave period ended

Return to work Unemployment Disability pension

Follow-up, days Interv group,
n (%)

Control group,
n (%)

Interv group,
n (%)

Control group,
n (%)

Interv group
n (%)

Control group,
n (%)

1–14 19 (90.5) 105 (80.8) 2 (9.5) 24 (18.5) 0 (0) 1 (0.8)

15–112 42 (67.7) 103 (76.9) 18 (29.0) 29 (21.6) 2 (3.2) 2 (1.5)

113–365 17 (42.5) 27 (60.0) 15 (37.5) 11 (24.4) 8 (20.0) 7 (15.6)

366–1096 12 (25.5) 19 (61.3)1 11 (23.4) 3 (9.7) 23 (48.9) 9 (29.0)

Interv = intervention, 1p < 0.005
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term incapacity increased by 10–20%, and after 6
months, there was only a 50% chance of returning to a
previous job. Moreover, the sickness-certified subject
should be more involved in the rehabilitation process,
since the patient’s own prediction of length of sick-leave,
motivation and belief has been shown to have a positive
impact on return to work [30–32].
The strengths of this study were that the study popula-

tion covered all patients who were sickness-certified dur-
ing a certain period (time window), which means that
the study population might be regarded as equivalent to
a random sample of the local sickness-certified popula-
tion. Moreover, the exposure and outcome data used in
the analyses were obtained from official sources, such as
sick leave certificates, medical records and the national
Social Insurance Agency database. Data were complete
with no losses.
Furthermore, the data on which sick leave conclusion

and return to work were based have high face validity.
Another strength was the similarity to everyday clinical
practice in a primary health care centre, with its diverse
patient population and rehabilitation based on existing
professions as well as meetings on a regular basis with
stakeholders from the authorities.
In 2004, multidisciplinary rehabilitation was state of

the art in Sweden in return to work programmes for pa-
tients on sick leave. The involvement of the employer
and stakeholders from authorities in the vocational re-
habilitation was generally recommended. However, in
reality this did not happen until the Social Insurance
Agency observed that a patient had been on sick leave
for about 6–12 weeks. Therefore, in this study, bringing
the stakeholders from authorities to the primary health
care centre for meetings on a weekly basis tested a new
method. The aim was to save time by initiating coordi-
nated measures for return to work as early as possible in
a sick leave period. This working method was intended
to be pragmatic and closely linked to the daily clinical
practice within primary health care. However, the effect
of it remains inconclusive and a weakness is the lack of
randomisation.
A limitation of the study was that a randomised, con-

trolled trial was not possible to perform, since the study
initially was not meant to be a scientific one. Some sort of
matching was therefore necessary to obtain a control
group as similar to the intervention group as possible. We
chose to base the matching procedure on the propensity
score method, which provides an individual score for not
concluding sick leave as expected, based on well-known
and generally accepted risk factors. After matching, there
were still moderate differences in the propensity score be-
tween the groups. By adjustment in the analyses for these
remaining propensity score differences, results similar to
the random allocation were obtained.

A further limitation might be that the analyses and re-
sults are based on data collected in 2004–2007. How-
ever, despite changes in business cycles, and financial
initiatives from the Swedish government to improve re-
habilitation and sick leave management promoting re-
turn to work, the results from recent rehabilitation and
vocational intervention studies show results similar to
the present one [16, 24, 25, 27, 28].
The results from the present study indicate that

treatment-as-usual, as performed by the GPs, might
be as efficient on return to work, as a multidisciplin-
ary coordinated vocational programme including in-
volvement of stakeholders and employers. It has also
been shown that specific rehabilitation and vocational
interventions directed towards target diagnose groups
facilitate return to work. However, a standard inter-
vention does not seem to be efficient for all patients
in a primary health care context with its diverse pa-
tient groups. More research is needed on the content
of the GPs’ ‘treatment as usual’ to promote return to
work. A qualitative GP interview-study would be of
interest. How do GPs think? What interventions do
they choose and why? Easily available ones? Referrals
and/or personal contacts with stakeholders and em-
ployers? Importance of the patients’ own assessment
of workability? How does the GP assess workability?
It is also important to involve the patients in the
return to work programme. A recommendation for a
future study would then be to let the patients decide
their own rehabilitation and return to work
programme in a randomised controlled trial with
cases receiving an individualized programme after the
patients’ own choice and controls receiving treatment
as usual.

Conclusions
There was no evidence in this study of an effect on sick
leave conclusion of an early multidisciplinary medical as-
sessment and coordinated vocational rehabilitation
programme among primary health care patients on sick
leave. Results from other similar studies primarily
followed the same trend. Facilitation of the sick leave
conclusion process concept should be reconsidered. It
might be argued that implementation of such a complex
coordinated vocational programme is unnecessary and
of low cost-benefit. From a medical and economic point
of view, a simple standard treatment as prescribed by
the physician appears to be a better choice. Moreover,
the sickness-certified subjects should be more involved
in this process, since the patients’ own prediction of
length of sick leave, motivation and belief has been
shown to have a positive impact on sick leave
conclusion.

Celsing et al. BMC Family Practice           (2020) 21:59 Page 7 of 9



Abbreviations
WHO: World Health Organization; ICD: International Classification of Diseases,
10th revision; GP: General Practitioner; SAS: Statistical Analysis System

Acknowledgements
Thanks are due to statistician Hans G. Eriksson and Eskilstuna, who helped
organise the data set.

Authors’ contribution
A-SvC contributed to the design and implements of the study. KS performed
the statistical analyses. A-SvC and KS drafted the manuscript. A-SvC, PK, KS
and TW critically revised the manuscript draft. All authors read and approved
the final manuscript.

Funding
The study was supported by grants from ‘Samordningsförbundet Rehabilitera
och Aktivera med gemensamma Resurser’ (RAR) Sörmland, and Centre for
Clinical Research Sörmland; Uppsala University, Eskilstuna; Sörmland County
Council; and Uppsala University, Department of Public Health and Caring
Sciences, Family Medicine Section, Uppsala, Sweden. The funders had no
role in the design or conduct of this study.

Availability of data and materials
The datasets used during the current study with anonymous observations
are available from the corresponding author on request.

Ethics approval and consent to participate
A verbal consent was obtained from all patients (n = 943) in the GP-
consultation. A written informed consent was obtained from all patients cat-
egorized into the high-risk group (n = 170). As mentioned in the Discussion
section, the study initially was not meant to be a scientific one. However, the
interventional rehabilitation programme included collection of a large
amount of data and the interest grew to perform statistical analyses. There-
fore, an application for ethical approval was sent to the Regional Ethics Re-
view Board in Stockholm, Sweden, which approved the study including the
consent procedures, Act number 2008/980–31/3.

Consent for publication
Not applicable.

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

Received: 15 July 2019 Accepted: 9 March 2020

References
1. von Celsing AS, Svardsudd K, Eriksson HG, Bjorkegren K, Eriksson M,

Wallman T. Determinants for return to work among sickness certified
patients in general practice. BMC Public Health. 2012;12:1077.

2. Henderson M, Glozier N, Holland EK. Long term sickness absence. BMJ.
2005;330(7495):802–3.

3. Wallman T, Wedel H, Palmer E, Rosengren A, Johansson S, Eriksson H, et al.
Sick-leave track record and other potential predictors of a disability pension.
A population based study of 8,218 men and women followed for 16 years.
BMC Public Health. 2009;9:104.

4. Wadell G, Burton AK. Is work good for your health and well-being? Norwich:
The Stationary Office; 2006.

5. Lund T, Kivimaki M, Labriola M, Villadsen E, Christensen KB. Using
administrative sickness absence data as a marker of future disability
pension: the prospective DREAM study of Danish private sector employees.
Occup Environ Med. 2008;65(1):28–31.

6. Labriola M. Conceptual framework of sickness absence and return to work,
focusing on both the individual and the contextual level. Work. 2008;30(4):
377–87.

7. Alexanderson K, Kivimaki M, Ferrie JE, Westerlund H, Vahtera J, Singh-
Manoux A, et al. Diagnosis-specific sick leave as a long-term predictor of
disability pension: a 13-year follow-up of the GAZEL cohort study. J
Epidemiol Community Health. 2012;66(2):155–9.

8. Lidwall U, Bergendorff S, Voss M, Marklund S. Long-term sickness absence:
changes in risk factors and the population at risk. Int J Occup Med Environ
Health. 2009;22(2):157–68.

9. Roelen CA, Koopmans PC, Schreuder JA, Anema JR, van der Beek AJ. The
history of registered sickness absence predicts future sickness absence.
Occup Med (Lond). 2011;61(2):96–101.

10. Cornelius LR, van der Klink JJ, Groothoff JW, Brouwer S. Prognostic factors of
long term disability due to mental disorders: a systematic review. J Occup
Rehabil. 2011;21(2):259–74.

11. Gjesdal S, Bratberg E. The role of gender in long-term sickness absence and
transition to permanent disability benefits. Results from a multiregister
based, prospective study in Norway 1990-1995. Eur J Pub Health. 2002;12(3):
180–6.

12. Shiels C, Gabbay MB, Ford FM. Patient factors associated with duration of
certified sickness absence and transition to long-term incapacity. Br J Gen
Pract. 2004;54(499):86–91.

13. von Celsing AS, Svardsudd K, Wallman T. Predicting return to work among
sickness-certified patients in general practice: properties of two assessment
tools. Ups J Med Sci. 2014;119(3):268–77.

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

15. Norlund A, Ropponen A, Alexanderson K. Multidisciplinary interventions:
review of studies of return to work after rehabilitation for low back pain. J
Rehabil Med. 2009;41(3):115–21.

16. Johansson P, Lindahl E. Locking-in effects due to early interventions? An
evaluation of a multidisciplinary screening programs for avoiding long-term
sickness. Eval Rev. 2012;36(5):323–45.

17. The Swedish Ministry on Social Affairs. Stockholm. The Act on General
Insurance. SFS 1962:381.

18. World Health Organization. International Classification of Diseases and
Related Health Problems (ICD) 10 system. Version 1997.

19. Bogefeldt J, Grunnesjo MI, Svardsudd K, Blomberg S. Sick leave reductions
from a comprehensive manual therapy programme for low back pain: the
Gotland low Back pain study. Clin Rehabil. 2008;22(6):529–41.

20. Rosenbaum PR, Rubin DB. The central role of the propensity score in
observational studies for causal effects. Biometrika. 1983;70(1):41–55.

21. Suoyrjo H, Oksanen T, Hinkka K, Kivimaki M, Klaukka T, Pentti J, et al. The
effectiveness of vocationally oriented multidisciplinary intervention on
sickness absence and early retirement among employees at risk: an
observational study. Occup Environ Med. 2009;66(4):235–42.

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

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

24. Carlsson L, Englund L, Hallqvist J, Wallman T. Early multidisciplinary
assessment was associated with longer periods of sick leave: a randomized
controlled trial in a primary health care Centre. Scand J Prim Health Care.
2013;31(3):141–6.

25. Jensen OK, Stengaard-Pedersen K, Jensen C, Nielsen CV. Prediction model
for unsuccessful return to work after hospital-based intervention in low
back pain patients. BMC Musculoskelet Disord. 2013;14:140.

26. Anema JR, Steenstra IA, Bongers PM, de Vet HC, Knol DL, Loisel P, et al.
Multidisciplinary rehabilitation for subacute low back pain: graded activity
or workplace intervention or both? A randomized controlled trial. Spine
(Phila Pa 1976). 2007;32(3):291–8 discussion 9-300.

27. Momsen AH, Stapelfeldt CM, Nielsen CV, Nielsen MB, Aust B, Rugulies R,
et al. Effects of a randomized controlled intervention trial on return to work
and health care utilization after long-term sickness absence. BMC Public
Health. 2016;16(1):1149.

28. Vogel N, Schandelmaier S, Zumbrunn T, Ebrahim S, de Boer WE, Busse JW,
et al. Return-to-work coordination programmes for improving return to
work in workers on sick leave. Cochrane Database Syst Rev. 2017;3:
CD011618.

29. Waddell G, Burton, K, Kendall, N. Vocational rehabilitation: what works, for
whom, and when?. TSO Available from: https://assets.publishing.service.gov.
uk/government/uploads/system/uploads/attachment_data/file/209474/
hwwb-vocational-rehabilitation.pdf. Accessed 14 Jan 2020.

Celsing et al. BMC Family Practice           (2020) 21:59 Page 8 of 9

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/209474/hwwb-vocational-rehabilitation.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/209474/hwwb-vocational-rehabilitation.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/209474/hwwb-vocational-rehabilitation.pdf


30. Fleten N, Johnsen R, Forde OH. Length of sick leave - why not ask the sick-
listed? Sick-listed individuals predict their length of sick leave more
accurately than professionals. BMC Public Health. 2004;4:46.

31. Berglind H, Gerner U. Motivation and return to work among the long-term
sicklisted: an action theory perspective. Disabil Rehabil. 2002;24(14):719–26.

32. Heijbel B, Josephson M, Jensen I, Stark S, Vingard E. Return to work
expectation predicts work in chronic musculoskeletal and behavioral health
disorders: prospective study with clinical implications. J Occup Rehabil.
2006;16(2):173–84.

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

Celsing et al. BMC Family Practice           (2020) 21:59 Page 9 of 9


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Setting, design and study population
	Baseline data
	Intervention
	Follow-up data
	Statistical considerations

	Results
	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contribution
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

