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Prologue

My journey into medical social insurance research started in 2002 with a
feeling of frustration, staring at piles of sickness certificates on my desk. At
that time, Sweden experienced a substantial increase in sick leave, and at the
primary health care centre where I was working as a consultant in orthopaedics and rehabilitation there were a number of Locum Doctors handling the
difficult task to assess their patients need of sickness certification.
In the rehabilitation team, we fought our way to find out which patients
needed our help to regain work ability and who would return to work spontaneously. It was obvious that we had to find a mode of classification to
identify the high-risk patients for not concluding sick leave. One of the experienced physiotherapists and I were convinced − based on many years of
professional experience and our “gut feeling” − that we could tell which
patients would conclude their sick leave at the expected time or not. Moreover, we believed that a fairly good prediction could be made, by considering
just a few significant determinants for long-term sick leave. Intense discussions about those determinants and our “gut feeling” followed and we felt
uncertain about various aspects, for example; why is it that out of two patients with the same diagnosis, one returns to work and the other one ends up
with a disability pension? What significance do sex, age, unemployment and
previous periods of sick leave have on time until sick leave conclusion?
What constitutes enough information to be able to predict sick leave conclusion?
My curiosity increased and I found that it was necessary to conduct some
research to be able to tell whether the hypothesis was correct or not. Furthermore, why not construct a very simple prediction tool that would be useful to identify the patients who are in need of rehabilitation? I believed that
it would be easy and would not take very long to find out. My old mathematics teacher used to say, “Anna-Sophia, you cannot see the wood for the
trees”. He was right and I was wrong, it has indeed been a difficult process
to enter the world of research to finally see the wood and it took a very very
long time! But it has been so much more interesting, rewarding and challenging than I ever imagined.
However, my most important reason for writing this thesis has been to
gain more knowledge and understanding of the determining factors in the
tortuous path of the sick leave process.
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Introduction

Sick leave and incapacity to work have increasingly been recognized as considerable health problems, with consequences for individuals, their families,
and workplace and for society (1). Early detection of patients at risk of longterm sick leave is of importance for the identification of individuals in need
of rehabilitation measures to enable them to regain their work ability. The
medical literature indicates generally that the timing of an intervention is
important, with a less favourable outcome with increasing sick leave duration (2-4). The harm of being long-term sickness absent for the individual
and society is demonstrated in a number of studies (5-8).
The physician is the key person to assess not only a patients’ medical
problem but also the possible consequences of the condition, e.g., whether it
effects work ability or not. If so, the physician issues a sickness certificate.
Thereby, a suitable length of sick leave must be noted in the sickness certificate. Today most physicians are well aware of the risk of possible no return
to work when being long-term absent from work. The difficulty in the time
limited every day consultation, is to identify at a glance a patient who is at
risk for long-term sick leave.
Research in the last decades found many risk factors for long-term sick
leave, but we do not know if just a few more significant ones would be sufficient to take into account when assessing length of sick leave. In other fields
of medicine various instruments for the prediction of outcomes have been
forwarded, of which the most common are so-called nomograms, where the
combined effects of various predictors for the risk of a specific outcome may
be arrived at. No similar instrument for the prediction of length of sick leave
has been presented so far. Having access to the individual risk factor pattern
of patients on sick leave may provide a possibility of early identification of
patients who may not conclude sick leave as expected.
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Background

Sick leave
That work is generally good for health and well-being, and absence from
work is generally detrimental is a widely supported concept today (9-11). In
several western countries sickness absence has increased in the last decades
to become a major public health and economic problem. In Sweden, sickness
absence has since the 1980s, been characterized by large variations without
any correspondence of variations in sickness and health in the population
(12).
The total expenditure on the allowances and benefits administered by the
Swedish Social Insurance Agency amounted to around SEK 218 billion in
2014, or 5.6 per cent of Sweden’s gross domestic product (GDP) (12). Just
over half of the expenditures were to persons who were sick and persons
with disabilities. Long-term sick leave contributes disproportionately much
to these numbers.

Figure 1. Number of cases on sick leave for 29 days or longer in December, 19742014. Data from the Swedish Social Insurance in Figures 2015 (12).
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The Swedish sickness insurance system
The Swedish sickness insurance system is regulated by the Social Insurance
code 2010:110 (13). Sickness benefit is income-based and covers all people
who are living in Sweden, are 16 years or older, and who have annual income from work. The primary requisite for being eligible for sickness benefit is that the individual has reduced workability due to disease or injury by
at least 25%. Depending on the degree of work ability reduction, the rate of
compensation provided by the insurance scheme may be 25%, 50%, 75% or
100%. Sickness benefit may also be granted to individuals undergoing medical treatment or rehabilitation intended to prevent or shorten illness. The
decision on whether a sickness benefit is granted or not, is taken by the Swedish Social Insurance Agency. Disability pension may be granted if workability is permanently reduced with at least 25%.
Employed individuals receive sickness compensation from their employers during the first 14 days of sickness absence, however the first day constituting a qualifying day. If the workability is still reduced after the period of
employers’ sickness compensation is over, the employee may receive sickness benefit from the Swedish Social Insurance Agency. A sickness certificate is required after seven days of a patient’s self certified sickness absence.
Unemployed individuals are paid sickness benefit by the Swedish Social
Insurance Agency after one qualifying day. Self-employed individuals have
a default qualifying period of 7 days, but may choose an optional period of
1, 14, 30, 60 or 90 days.
Up until 2007, there was no official limit on how long an individual could
be granted sickness benefit. In July 2008, the National Board of Health and
Welfare introduced national guidelines to be used by physicians, providing
advice regarding reasonable time on sick leave for specific diagnosis (14).
The aim was to make the sickness certification consistent and coherent, and
to safeguard a legally secure process. In an amendment to the 2008 legislation, a stricter interpretation of laws and regulations was adopted regarding
how long sickness benefits could be granted, The Rehabilitation chain (15).
Such compensation was limited to one year, although it might be prolonged
under certain circumstances. During the study period of this thesis there was
no upper time limit for sickness benefit.

The sickness certificate
All Swedish physicians are entitled to issue certificates for sickness absence
and disability pension. The sickness certificate must provide information on
patient identity, diagnosis, a brief sickness history, a description on the medical condition, in what way the condition affects function and workability,
treatments and other recommended measures to improve health and restore
13

workability, and the duration and degree of the sickness absence spell.
While issuing the certificate, the physician is required to consider the application of the sickness insurance rules and collaboration with external parties.

Long-term sick leave
The reason for ‘early’ interventions is based on research from the last decades indicating that a history of prolonged or recurrent sickness absence,
makes it less likely that the individual will return to work (2, 3, 16). The
history of previous sick leave predicts future sick leave (17-19). Furthermore, prolonged periods of sick leave are associated with an increased risk
of being granted a disability pension, which in itself has been found to have
future negative consequences, such as increased mortality rates among disability pensioners (20-25). Stapelfeldt et al. studied sick leave patterns in
elder care workers, and found sick leave length was a better indicator of
future workability than spell frequency (26). Waddell et al. summarized in a
review, ‘the longer anyone is off work, the less likely they are to get back –
ever’ (10). Hence, duration of sick leave is one of the most powerful risk
factors and predictors for long-term incapacity.
There is no generally established definition of long-term sick leave in the
literature, and the number of days, regarded as long-term sick leave, varies
considerably between different studies (27). In the Ten Town study of municipal employees in Finland sick leave of more than three days and also ten
days was defined as long-term sick leave (20). In a Danish study of employees, and in prospective cohort studies in Norwegian counties, sick leave exceeding eight weeks was considered as long-term sick leave (28-31). In the
Whitehall study of British civil servants, seven to 21 days, and in the French
GAZEL cohort of employees from the National Gas and Electricity Company, 14 days was defined as long-term sick leave (11, 32, 33). In Sweden, the
cut off levels used in various studies have ranged from 21 days (34) to 28
days (35), 56 days (36), more than 59 days (37), and 90 days or more (38,
39). The reason for choosing a specific cut off level of days might be the
availability of sick leave data in a specific setting or adjustment to the current social insurance legislation.

Determinants of long-term sick leave
Early detection of patients at risk for long-term sick leave is of importance
for identification of individuals in need of rehabilitation measures in order to
regain their work ability (24, 40, 41). A number of potential determinants
have been identified for long-term sick leave and possible transition to disability pension, such as female gender, high age, low socio-economic status,
14

and previous spells of sick leave (40, 42-46). The most consistent results
within socio-demographic factors have been reported for age, which tends to
be negatively related to sick leave, and for gender − women have higher rate
of absence and more days of absenteeism than men, but may differ between
diagnosis (47). Some sick-leave diagnoses appear to be more prone to longterm sick leave periods than others, such as psychiatric diseases (31, 48-51),
and musculoskeletal disorders (45, 52-55). Work-related factors identified
are physically heavy work, high work demands, low work control, relational
problems at the workplace, and a stressful work situation, which all tending
to prolong sick leave. Low job satisfaction was in the Whitehall study
strongly related to sickness absence with higher rates in those who reported
low job satisfaction (32). A Dutch study found that job satisfaction was significantly related to total sickness absence duration (56). Still other determinants are for instance unemployment (43, 57, 58), fatigue and sleeping disorders (59-63), abuse of alcohol (64-67), sickness presence (68, 69), and
being a frequent attender in primary health care (70).

The sickness certification consultation in primary health
care
Sickness certification is a common task for many physicians in Sweden as
well as in other European countries (71, 72). Although all physicians are
allowed to issue sickness certificates, most certificates are issued by GPs
(73). At the time of the present study, a review by Wynne-Jones et al. on
sickness certification rates in European primary care found a wide variation,
ranging from 18 per 100 person years in Norway to 239 per 100 person years
in Malta (74). In Sweden, a survey in 2008 of physicians of all specialities
showed that 67% had sickness certification consultations, and of these, 83%
had it at least once a week (75). There was variability between specialities
regarding the proportion of who had such consultations more often than 5
times a week, ranging from 3% in dermatology, 43% in primary care, to
79% in orthopaedics. In a European perspective there is large variability in
sickness certification policy and hence sickness certification rates. It is also
difficult to obtain data relating to sickness absence due to insufficient availability of comprehensive, reliable, and comparable data (76).
Physicians’ difficulties with the sickness certification procedure are well
documented in previous research (77, 78). Physicians experience sickness
certification as a complex and problematic task (71, 73, 79-82), however,
Ljungquist et al., found that the rates of physicians finding sickness certification task problematic varied much between clinical setting (83). In a study
by Lindholm et al. the largest problems were reported by general practitioners and rheumatologists (75).
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Studies exploring sickness certification in primary care have provided
greater insight into GP’s perceptions of their role in the management of
sickness absences issues (84). Important factors influencing GPs in their
attitude to the management of return to work issues were: the doctor-patient
relationship, patient advocacy, pressure on consultation time, limited occupational expertise, and barriers to good practice (85-88). GPs in the UK and
elsewhere often feel that managing work and health issues per se goes beyond their role (85, 86). Hussey et al. illustrated how GPs manage the certification process to overcome some of challenges they encounter (85).
Löfgren et al. looked at the rate of problems GPs encounter in managing
certification issues (73). Physicians even consider sickness certification as a
work environmental problem (89).
In the study by Lindholm et al. around 60% found it problematic to assess
patients’ work capacity and to provide a prognosis regarding the duration of
work incapacity. Peterson et al. in 1997 found that if the GP issues a first
sickness certificate with a long sick leave duration that is an intuitive prediction of long-term sick leave in itself (90). Reiso et al. investigated the accuracy of GPs’ return to work predictions for their patients (91). They noted
that GP prediction accuracy was much higher for short-term than for longterm absences. Shiels et al. investigated patient factors that influenced the
duration of sickness absence and transition to state incapacity benefits, and
found factors such as diagnoses of mild mental disorders, old age and social
deprivation (92). Some studies explored the nature of the sickness consultation itself and both found that communication as well as system issues impacted on GPs attitudes to work and health (93, 94).

Rehabilitation of patients at risk of long-term sick leave
It has been suggested that early multidisciplinary medical rehabilitation and
vocational intervention are generally effective and recommended to be included in all interventions to enhance returning to work (95, 96). In this context, multidisciplinary means that rehabilitation team members from several
rehabilitations fields, not only physicians but also physiotherapists, occupational therapists, social workers, employers, etc., cooperate and provide their
competence in the rehabilitation process.
Vocational rehabilitation is by definition a multidisciplinary intervention
in a process linked to the facilitation of return to work or to the prevention of
loss of work (97), and in a definition by Waddell et al. ‘whatever helps
someone with a health problem to stay at, return to and remain in work’ (98).
Thus, vocational rehabilitation addresses both health care problems and
work issues requiring a combination of healthcare and workplace interventions. Commitment and coordinated action from all stakeholders is found to
be crucial for successful vocational rehabilitation: especially important is
16

communication between healthcare professionals, employers and employees,
which should be initiated at an early stage of absence (99).
In Sweden, recommended method to promote return to work is multidisciplinary vocational rehabilitation in cooperation with authorities. Several
European countries have varieties of return to work coordination programmes that aim at facilitating and hastening return to work after sickness
absence (100). These programmes differ due to variations in settings, target
groups and content, but they usually include medical management, physical
rehabilitation, worker-job match, and managed care.
A number of these programmes have been evaluated. Several studies with
specific treatment interventions at target diagnostic or other homogeneous
groups show a positive effect (101), and there is support to recommend an
early start of rehabilitation in a sick leave period to achieve sick leave conclusion (100).
However, it has also been found that interventions may prolong sickness
absence (102, 103). There are few intervention studies targeted at a general
patient population in primary health care, and to the best of our knowledge,
no multidisciplinary rehabilitation and vocational intervention has shown to
be effective regarding return to work (102, 103).

Return to work versus sick leave conclusion
In this research context the term ‘return to work’ was usually used to indicate that the sick leave period had ended. However, since not all patients in
the present study went back to work when the sick leave period was over, the
term ‘sick leave conclusion’ is used to indicate the conclusion of the sick
leave period, and the term ‘return to work’ is used for those who actually did
so when the sick leave period was over.

Prediction of time to sick leave conclusion
An early estimate of the prognosis for patients on sick leave is of importance
to identify individuals less likely to recover and conclude their sick leave.
GPs are requested to estimate the duration of sickness absence, and their
ability to predict the length of sickness absence is important for the initiation
of therapy and rehabilitation in patients with increased probability of longterm sick leave (72, 104). The assessment as to whether the patient will conclude sick leave at a defined time is difficult and the GPs’ accuracy to predict the further course of long-term sick leave is low (105). Fleten et al.
found that sick-listed individuals predicted their length of sick leave more
accurately than professionals did (106). Furthermore, it is shown that work-
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ers’ expectation of return to work is positively associated with likelihood
(107, 108) and time to return to work (109).
There is a lack of assessment tools for the purpose of predicting time to
sick leave conclusion. In a study by Duijts et al., a screening instrument for
early identification of employees at risk for sickness absence due to psychosocial health complaints was developed (110).
Examples of prediction tools from other areas in medicine are the risk
nomograms for myocardial infarction (111, 112), the WHO Fracture Risk
Prediction Tool (FRAX) for evaluation of the probability of a fracture (113),
and the asthma risk nomogram to assess the risk in preschool children of
developing asthma during the next 5 years (114). No similar tool regarding
the assessment of time to sick leave conclusion has been presented so far.
The requirement for a screening tool would be to accurately assess patients’ risk for long-term sick leave, i.e., who is not likely to conclude sick
leave at expected time, and it should be easy to use by GPs’ and other medical professionals’. The question though, is whether there are determinants
more significant than others and if they are easily available to the GP in a
busy and ordinary practice. It must be easy to use information that automatically is already known or immediately accessible without long time searching in the patients’ medical records or deep penetration into medical history.

The patients’ own assessment of ability to return to
work
There are few studies on the prediction of sick leave duration focused on
general practitioners’ ability to forecast this duration (41, 105). Some studies
have focused on the patients’ view of expected sick leave duration. However, the results are at variance, some claim patients’ view to be the most informative (106), others that professionals’ view carry the best information
(105).

Study background
This study is based on all sick-listed patients, sampled during an eight
months wide time window at a primary health care unit in Eskilstuna. The
analyses have been focused on four objectives where previous research either has shown conflicting results or where no previous research has been
published.
These objectives were first to analyse not only what factors are of importance for sick leave conclusion, but also their relative importance, i.e.,
their rank as risk factors, second to create a prediction instrument, third to
18

make an effort to evaluate the effect of multidisciplinary rehabilitation, and
fourth to analyse the predictive power of professionals’ and patients’ views
on time of sick leave conclusion.
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Aims of the study

The overall aim of this thesis was to improve the early identification of patients at risk for long-term sickness absence in primary health care, to improve prediction of time on sick leave and to evaluate the effects of intervention.
The specific aims were
•

•

•

•
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Paper I – to analyse possible determinants of sick leave duration
and their relative impacts, in order to arrive at a simple model by
which sick leave conclusion might be estimated early in the sick
leave process in the everyday clinical primary health care practice.
Paper II – to compare the predictive properties of a traditional GP
clinical assessment of sick leave conclusion, with those based on a
computer based multivariate analysis of potential determinants
presented as nomograms for sick leave conclusion.
Paper III – to evaluate the efficacy of an early medical assessment
and a vocational intervention in patients on sick leave with a high
risk of not concluding sick leave within expected time as compared to a matched non-programme group.
Paper IV – to compare the scores of the high-risk patients’ own
assessment of chance to sick leave conclusion within 6 months,
with the corresponding assessment performed by a team of rehabilitation professionals.

Material and Methods

Setting
The study was performed in Eskilstuna, Sweden, an industrial city, located
110 kilometres west of Stockholm, with 91,000 residents as of 2004. It was
performed at one of the County Council-operated primary health care centres, with ten GPs serving a population of approximately 25,000 residents.

Study population
The study was designed as a three-year prospective cohort study with recruitment from 1 January until 31 August 2004. During the recruitment period copies of all sickness certificates, whether new or prolongation ones,
issued at the primary health care centre, were obtained. All patients aged 18
to 63 years, who were sickness certified by a physician at the centre at any
time during the recruitment period, and who were not already included in a
medical or vocational rehabilitation programme, were included, 482 women
and 461 men, altogether 943 patients.
The aims, study design, study population, outcome and statistical methods
used in the four papers are summarized in Table 1. In Paper I the complete
study population was used as a cohort.
In Paper II the study population was classified into a high-risk group
(n=170), a moderately high-risk group (n=277), and a low-risk group
(n=496) for not concluding sick leave at expected time. The high and moderately high-risk groups were amalgamated into a high-to-moderately high-risk
group (n=447). The classification was performed at baseline by Rehabilitation team I, which included experienced rehabilitation professionals − a physician, a physiotherapist, and a clerk from the local Social Insurance Agency
office. The members of the team were the same during the eight months
inclusion period.
In Paper III the high-risk group (n=170) for not concluding sick leave at
expected time was compared to a matched control group (n=340) sampled
from the moderately-high-to-low risk groups, see Statistical analysis below.
Flow-chart of the study population is shown in Figure 2. Paper IV was based
on the high-risk patient group (n=170).
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Table 1. Overview of aims, study designs, study populations, outcome, and statistical
methods in Papers I−IV.
Aim

Study
design
Study
population

Outcome

Statistical
methods
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Paper I

Paper II

Paper III

Paper IV

To analyse
possible determinants of sick
leave conclusion
and their relative impacts, in
order to arrive at
a simple model
by which sick
leave conclusion
might be estimated early in
the sick leave
process
Prospective
cohort study
2004-2007
Sick-listed JanAug 2004, age
18-63, at a
primary health
care centre,
n=943

To compare two
models for the
assessment of
sick leave conclusion after
sickness certification, one
manual and one
computer-based

To evaluate the
efficacy of a
multidisciplinary vocational
intervention
between a group
of high-risk
sick-listed for
no sick leave
conclusion
within expected
time and a
matched-control
group
Matched casecontrol 20042007
High-risk group
n=170
Matched control
group n=340 out
of 773 (moderately high-risk +
low-risk group)
Sick leave conclusion of the
sick certification
in effect at
baseline during
3 years of follow-up
T-test, chisquare
Binominal
logistic regression Proportional hazards regression

To compare the
sick-listed highrisk patients
own assessment
of chance to sick
leave conclusion
within 6 months,
to the assessment of a team
of rehabilitation
professionals’

Sick leave conclusion of the
sick certification
in effect at
baseline during
3 years of follow-up
Nominal logistic
regression Proportional hazards regression

Prospective
cohort study
2004-2007
High-risk
(n=170) + moderately high-risk
group (n=277)
n=447
Low-risk group
n=496
Sick leave conclusion of the
sick certification
in effect at
baseline during
3 years of follow-up
Binominal
logistic regression
Proportional
hazards regression

Prospective
cohort 20042005
High-risk group
n=170

Sick leave
conclusion of
the sick certification in effect
at baseline
during 6 months
of follow-up
Binominal
logistic regression Proportional hazards regression

Figure 2. Flow-chart of the classification in risk groups.

Data collection
Baseline data regarding sex, age, sick leave diagnosis, employment, and the
degree of sick leave (25%, 50%, 75%, or 100%) were obtained from the
sickness certificate. Sick leave data were checked in the primary health care
medical records in order to get valid information on sick leave during the
first 14 days paid by the employer. The sick leave diagnoses were coded
according to the International Classification of Diseases (ICD-10) (115).
Data on number of sick leave days during three years after baseline, first
and last day of each sickness spell, degree of sick leave (25%, 50%, 75% or
100%) type of sickness benefit (compensation or rehabilitation), and whether
a disability pension was granted during follow-up was obtained from the
Swedish Social Insurance Agency database. Further information obtained
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from the database was whether being born in Sweden, citizenship, marital
status (classified as never married, married, divorced or widowed), occupational status (being employed or not), salary at baseline (expressed in Euro),
and data on number of sick leave days during the year before baseline. The
same data as above was also available in the local Social Insurance Agency
office.
Data on days of unemployment benefits during the three-year follow-up
were obtained from the Swedish Employment Agency. Data on social benefits to the patients’ household during the three-year follow-up period was
obtained from the Eskilstuna County Council. Data on vital status, including
date of death for those who died (n=6) was obtained from the National Cause
of Death Register. Data on patient score of expected time to sick leave conclusion within 6 months were obtained from question number 16 in the
Örebro Musculoskeletal Pain Screening Questionnaire (116). Data on the
Rehabilitation team II assessment of sick leave conclusion in 6 months was
obtained at baseline.

Statistical Analysis – general information
Data were analysed with the Statistical Analysis System (SAS), version 9.3,
and Statistical Package for the Social Sciences (SPSS) version 22.0. There
was no missing data in Paper I−III. In Paper IV the maximum proportion of
missing data was 3.5%. For analyses of baseline relationships binominal
logistic regression providing odds ratio (OR) and its 95% confidence limit
(95%CI), Wald’s χ2 (a measure of exposure impact on outcome), and pvalues were used. For follow-up analyses proportional hazards regression
analysis (Cox’s analysis) was used, providing the same statistics as in the
logistic regression except that hazards ratio (HR) is produced rather than
odds ratio. Simple differences between groups were tested with Student’s ttest regarding continuous variables and the χ2 test regarding discrete variables. All tests were two-tailed and the significance level was set at p<0.05.

Follow-up and outcome
The three-year sick leave follow-up data were converted into a day-by day
matrix starting with variable day 0 (baseline day) and ending with variable
day 1095 (end of follow-up). Each variable measured whether the patient
was on sick leave (=1) or not (=0) on that day. For each sick spell the following two sick leave conclusion criteria, proposed by Bogefeldt et al. (117),
were applied. Criterion 1: the sick spell was followed by a sick leave free
interval of more than 28 days, regardless of the length of any following sick
spell. Criterion 2: the sick spell was followed by a sick leave free interval of
more than 7 days, and that interval was longer than the next sick spell. When
24

at least one of the criteria was satisfied, sick leave conclusion was presumed
to have occurred on the first non-sick leave day. If none of the criteria were
satisfied at end of follow up, no sick leave conclusion was presumed to have
occurred. Follow-up time from baseline to sick leave conclusion or end of
follow-up was measured as number of days from baseline. Outcome in all
Papers was conclusion of the sick certification period in effect at baseline.

Statistical analysis – specific information
Paper I
Determinants for sick leave conclusion were tested with SAS version of
Cox’s proportional hazards regression analysis with sick leave conclusion
and the day when this occurred as outcome, and age at baseline, sex, number
of days of sick leave during one year before baseline, degree of sick leave,
marital status, employment, born in Sweden, citizenship, salary, and sick
leave diagnosis included as potential determinants. The procedure provides
hazards ratios, 95% confidence intervals and Wald’s χ2, the latter, being the
test parameter and computed with one degree of freedom for all variables
regardless of grading, and therefore used as measure of determinant impact
on outcome.
The analyses were performed in two steps. First, orienting bivariate analyses were performed, one for each potential determinant, followed by multivariate analyses. In the latter, variables with mutually exclusive responses,
such as marital status and sick leave diagnoses, were analysed with dummy
variables. For marital status, being married, which had the hazard ratio closest to 1, was chosen as reference for the effect of marital status, and regarding sick leave diagnoses, respiratory system disease (ICD-10 code J, (in most
cases upper respiratory tract infections) had the same characteristics and was
used as reference for the effects of the diagnoses. To arrive at interpretable
hazard ratios, number of sick leave days during one year before baseline was
recomputed as number of weeks, and age as five-year age groups.
The analyses were performed straightforwardly with sex as determinant
as well as stratified for sex. In the latter, the results for women and men were
similar. For this reason only results from the former type of analysis are
shown.
The content of Figure 5 was computed with proportional hazards regression technique using the same multivariate analysis model as above. Data on
the effects on sick leave conclusion of age, sick leave days during one year
before baseline, having a psychiatric diagnosis (ICD-10 code F) having a
respiratory disease variable was also obtained from the analysis model. Regarding age data for persons aged 20, 30, 40, 50, or 60 years, and for sick
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leave during one year before baseline days 0, 28, 90, and 180 were obtained
from the model. The specific days were chosen accordingly to the Swedish
Social Insurance Agency as times for instituting rehabilitation. Regarding
the diagnoses data on those with a diagnosis of F or J, respectively, and
those with no such diagnosis were also obtained from the analysis model.
The degree of explanation, i.e. how well the determinants could explain sick
leave conclusion, was measured with nominal logistic regression across the
follow-up period during the first 7, 14, 28, 90, 180, 270, 365, 455, and 545
days, using concordance index, an estimate of the area under the receiver
operating curve characteristic (ROC) curve (118), and a standard option in
SAS ‘Logist’ procedure, and with the same variable set up as in the proportional hazards regression analysis model (Figure 6).

Paper II
The manual model
Based on baseline sick leave information together with an element of intuition of the assessor’s experience (gut feeling) as well, the Rehabilitation
team I classified the sick listed patients into a high-to-moderately-high risk
group (n=447) or a low risk group (n=496) for not concluding sick leave
within expected time.
The manual based classification was based on sick leave days during one
year before baseline of more than 28 days, sickness certified at baseline because of a psychiatric disease (F) or a musculoskeletal disease (M), being
unemployed, being more than 45 years old, being a woman, and degree of
sick leave. The three first factors were given a high weight, the fourth
somewhat less weight, and the two last were valid only in borderline cases as
reinforcement of risk. Typically, a woman aged 55, unemployed and with
sick-listing periods in the previous year for a diagnosis of fibromyalgia,
would be categorised as high risk, while a man, 37 years old, employed, and
presently having a full sick leave might be categorised as low-risk. However,
if this patient had many days of sick leave last year with a diagnosis of
stress, he might be classified as high risk (Figure 2).
The manual model was analysed using Cox’s analysis with sick leave
conclusion and the day from baseline when it occurred as dependent variables and high or low risk group assignment as the independent variable.
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Table 2. Sick leave diagnosis according to the International Classification of diseases (ICD-10) and diagnostic weights (-2 - +3) from proportional hazards regression
analysis.
ICD-10 code

Diagnosis

Diagnostic weight

F

Mental and behavioural disorders

-2

G

Diseases of the nervous system

-2

I

Diseases of the circulatory system

-1

K

Diseases of the digestive system

-1

M

Diseases of the musculoskeletal system and
connective tissue

-1

S

Injuries and poisoning

0

R

Symptoms, signs and abnormal clinical and
laboratory findings, not elsewhere classified

0

E

Endocrine, nutritional and metabolic diseases

0

D

Diseases of the blood

0

C

Neoplasm

0

A-B

Certain infectious and parasitic diseases

+1

O

Pregnancy, childbirth and the puerperium

+1

L

Diseases of the skin and subcutaneous tissue

+2

N

Diseases of the genitourinary system

+2

H

Diseases of the eye and ear

+3

J

Diseases of the respiratory system

+3

The computer-based model
The computer-based model was also based on the proportional hazards regression technique in its multivariate form. Independent variables were the
same significant determinants for sick leave conclusion, as in Paper I, i.e.,
age at baseline, sex, sick leave days one year before baseline, sick leave diagnosis, degree of sick leave, and occupational status. Sick leave conclusion
and the day from baseline when it occurred was entered as dependent variables. All sick leave diagnoses were used as demonstrated in Table 2.
In order to facilitate the use of sick leave diagnoses in the analyses the diagnoses were given weights. These were obtained proportional hazards regression analyses with sick leave conclusion and the time when it occurred
as outcome (y-variables) and single sick leave diagnostic groups (letter), one
at a time, and age and sex as exposure (x-variables). Based on these analyses
the diagnostic groups were ranked in order of importance for rapid sick leave
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conclusion and given weights, -2 indicating a protracted sick leave period
and +3 a short one.
The proportionality assumption in both models was checked by the SAS
‘Lifetest’ procedure and found acceptable. During the analyses of the computer-based model there were signs of collinearity between occupational
status, sick leave diagnosis, and number of sick leave days during the last
year. After elimination of the variable with the weakest association with
outcome, occupational status, no signs of collinearity remained.
From the Cox’s analysis of the computer-based model, data were obtained
showing proportion of sick leave conclusion for combinations of age, number of sick leave days one year before baseline and sick leave diagnosis
groups on day 28, day 90 and day 180 from baseline. These data were entered into the nomograms in Figure 7. Degree of explanation was measured
as agreement between the real (crude) outcome and outcome according to
the analysis models with concordance c index derived from logistic regression (118).

Paper III
The high-risk group (n=170) for no sick leave conclusion within expected
time passed an examination and assessment of medical needs and workability regarding a rehabilitation programme by the Rehabilitation team II, comprising a physician, a physiotherapist, a social worker and an occupational
therapist (Figure 3). After this procedure, recommendations regarding a rehabilitation programme from a medical point of view were given. In the next
step there was a meeting between the Rehabilitation team II and stakeholders
(non-medical clerks) from the local Social Insurance Agency, the local Employment Agency and a social worker from the city of Eskilstuna, as recommended by the Swedish Social Insurance Agency, since these authorities
are or might be financially responsible for the rehabilitation. In this meeting
an individually tailored rehabilitation and vocational programme with focus
on sick leave conclusion was decided on and thereafter the rehabilitation
process started. The 773 subjects in the moderately-high-to-low-risk group
received standard treatment as recommended by their general practitioner
(Figure 3).
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Figure 3. Flow-chart of assessment and intervention in Paper III.

The study was not randomised into an intervention and a control group,
since it initially was not intended to be a scientific study. A post hoc control
group, as similar to the high-risk group as possible was created by means of
a propensity score. Matching control subjects to cases is usually limited to,
at the most, three matching variables, unless a very large pool of potential
control subjects is available. Propensity score, first proposed by Rosenbaum
and Rubin in 1983 (119), implies that matching may be performed based on
an unspecified number of matching variables that are weighed together.
A prerequisite for matching in this case was that the manual classification
of individuals into a high-risk group versus a moderately-high-to-low-risk
group was not perfect, as it usually is when no explicit weights are used.
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When logistic regression was used to compute predicted risk based on the
same variables that were used in the manual model, a substantial overlap of
risk score was found, primarily between the high-risk and the moderately
high-risk group.
This circumstance then allowed computation of a propensity score with
binominal 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 Swedish citizen, employment status, salary and marital
status as independent variables. Sick-leave diagnoses were weighted and
grouped according to Paper II. In this way all variables entered into the logistic regression, assumed to carry a risk for not concluding sick leave at
expected time, were collected into one measure; a propensity score.
Patients in the non-rehabilitation group were then matched to subjects in
the rehabilitation group by propensity score to form potential control groups.
Mean (SD) propensity score in the rehabilitation group was 0.6977 (SD
0.1866), in the first matched potential control group 0.6638 (0.1669), in the
second control group 0.5721 (0.1062), in the third control group 0.5258
(0.0865), and in the fourth control group 0.1855 (0.1243). The propensity
scores of the first and second control groups were thus fairly similar to the
score of the rehabilitation group, and were combined into a common control
group. Thus, the rehabilitation group (n=170) and the control group (n=340)
constituted the study population of this report.
Simple differences between the rehabilitation and the control group were
tested with Student’s t-test for continuous variables and the χ2-test for discrete variables. Follow-up time from baseline to sick leave conclusion or end
of follow-up was measured as number of days from baseline. The hazard rate
in the rehabilitation and control group was computed with the SAS ‘lifetest’
procedure. There were no close proportional hazards across the total followup time. Rehabilitation activities usually started after about 14 days, the median duration of the programme was 77 days and the 75th percentile was day
112. Follow-up time was therefore divided into the pieces day 1-14 (when
rehabilitation activities had not started), days 15-112 (when most rehabilitation activities were performed), days 113-365 days (when most rehabilitation
activities were finished), and day 366-1095 (long-term follow-up). In each of
these partial follow-up periods, there were approximately proportional hazards rates.
The effect of the vocational rehabilitation programme was evaluated with
proportional hazards regression, 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 and so was individual propensity scores to further adjust for
the potential remaining risk differences between the groups. Moreover, being
unemployed, being disability pensioner, or having activity support during the
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first 30 days after the sick leave period was concluded, were also entered as
independent variables (co-variates) to further adjust for group differences.
To test the changing hazard rates during follow up, a proportional hazards
regression analysis was preformed for each follow-up time period with sick
leave conclusion and the time when it happened entered as dependent variables and group (rehabilitation or control) and propensity score entered as
independent variable, adjusted for status after sick leave conclusion (return
to work, unemployment, disability pension, and activity support).
The analysis provided hazards ratio (rehabilitation group versus control
group) and its 95% confidence limit, Wald’s χ2 (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.

Paper IV
After the classification by Rehabilitation team I, patients in the high-risk
group (n=170) passed a standard medical examination within 1-3 weeks after
baseline, performed by the Rehabilitation team II (Figure 4). The patients
were informed about the study prior to the medical examinations and asked
to participate by completing the Örebro Musculoskeletal Pain Screening
Questionnaire (116). After informed consent was obtained, an independent
physiotherapist provided the questionnaire to be completed by the patient at
the Primary Health Care Centre. The same physiotherapist collected the
completed questionnaire and the responses were kept unknown to the team.
The Rehabilitation team II was thus blinded to the patients’ responses.
Rehabilitation team II assessment
After medical examination the Rehabilitation team II discussed weekly their
findings and in a joint discussion assessed the patients’ possibility for sick
leave conclusion within 6 months. The patients in the high-risk group
(n=170) were classified into five levels of “rehabilitation potential” by the
team. The levels where numbered 1-5 where 1 meant very low potential and
5 meant very high potential for sick leave conclusion within 6 months.
The rehabilitation intervention thereafter was individually tailored and
could for instance include medication, physiotherapy, and cognitive behavioural therapy in addition to various vocational measures taken by one or
several stakeholders from the authorities i.e., the local Social Insurance
Agency, the employer, the Employment Agency or a social worker from the
city of Eskilstuna (Figure 4).
In the questionnaire from which the patients’ assessment scores were obtained, the time frame for possible sick leave conclusion was set as the next
6 months (180 days). Since no specific time for sick leave conclusion was
requested, nominal logistic regression might be a suitable analytical approach with the outcomes sick leave 1=was concluded or 0=was not con31

cluded within 6 months. On the other hand, since exact time for sick leave
conclusion was at hand proportional hazards regression with sick leave conclusion and the time when it happened as outcome variables, might provide a
higher precision in the analyses.
For this reason both regression methods were used. In all regression analyses the influence of age and sex was taken into account. The cumulative life
table curves were computed based on proportional hazards regression.
Assessment by patients
The Örebro Musculoskeletal Pain Screening Questionnaire, is intended for
use in individuals who are experiencing regional pain problems affecting
performance at work, taking repeated short spells of sickness absence or are
currently off work and have been so for up to 12 weeks. It is a selfadministered instrument containing 25 items. The reliability and validity of
the questionnaire has been tested previously and found satisfactory, and so
has the predictive validity (116).
There are 21 scored questions concerning attitudes and beliefs, behaviour
in response to pain, affect, perception of work and activities of daily living.
It can usually be completed in five minutes before the patient meet the health
professional. The 21 questions are scored on a 0-10 scale, yielding a total
score range of 0-210, low risk (-89), moderately risk (90-105) and high risk
(106-201). A score of 105 and below has been found to predict, with 95%
accuracy, those who will recover and, with 81% accuracy, those who will
have no further sick leave, in the next 6 months. Prediction of long-term sick
leave (>30 days within the next 6 months) was found to be 67% accurate. A
score of 130 and above correctly predicted 86% of those who failed to return
to work (116). This assists the clinician to apply interventions (including the
use of activity programmes based on cognitive behavioural strategies) to
reduce the risk of long-term-pain-related disability. Evidence indicates that
these factors can be changed if they are addressed.
The patients completed the Örebro Musculoskeletal Pain Screening Questionnaire. Question number 16, used for this study, was worded “in your
estimation, what are the chances that you will be working within 6
months?”, was used. Responders marked one of the numbers (0−10) on a
visual analogue scale (VAS) where 0 meant no chance at all and 10 meant
very large chance. In this study, the VAS was then converted into a 5−level
scale where 1 corresponded to 0−2 on the original VAS, 2 corresponded to
3−4, 3 corresponded to 5−6, 4 corresponded to 7−8, and 5 corresponded to
9−10.
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All subjects on sick leave, n=943

Categorization into riskgroups by assessment team
based on any of
1) sickness absence last year >28 days
2) sick leave diagnosis ICD-10 codes M or F
3) unemployed
[4) age >45 years, 5) female, 6) sick leave degree]
+ ”gut feeling”

Moderately-high
-low-risk
group
(n=773)

High-risk group (n=170)

Medical examination by
multidisciplinary rehabilitation
team

Professional assessment of
rehabilitation potential

Completion of
OMPSQ questionnaire by
patient

Patient assessment of
rehabilitation potential

Individually tailored rehabilitation and vocational programme
in cooperation with authorities

Follow-up of sick leave at 6 months

Figure 4. Flow-chart of professionals’ and patients’ assessment in Paper IV.

Ethical considerations
The study was approved by the Regional Ethics Review Board, Stockholm,
Sweden, Dno 2008/980-31/3.
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Table 3. Baseline characteristics of the study population (n=943).
n
Age, years
Mean
Inter-quartile range
Employed,%
Born in Sweden,%
Swedish citizen,%
Marital status,%
Never married
Married or cohabiting
Divorced
Widowed
Annual salary at baseline, €
Mean
Inter-quartile range
Sick leave before baseline, days
Mean
Inter-quartile range
Full-time sick leave at baseline
Sick leave diagnoses, %
Musculoskeletal disease
Psychiatric disease
Respiratory disease
Injury, poisoning
Symptoms and signs
Infectious-parasite disease
Dermatology disease
Cardiovascular disease
Genitourinary system disease
Digestive system disease
Eye or ear disease
Nervous system disease
Endocrine-metabolic disease
Blood disease
Pregnancy, childbirth
Miscellaneous
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482

Women
Mean (SD)
or %

n

461

Men
Mean (SD)
or %

365
389
454

39.1 (12.04)
29-49
75.7
80.7
94.2

356
342
429

39.2 (11.66)
30-48
77.2
74.2
93.1

195
183
90
12

40.5
38.0
18.7
2.5

218
162
79
2

47.3
35.1
17.1
0.4

373

20,127 (5,386)
17,333-23,333

342

24,241 (8,195)
20,000-26,667

431

55.1 (105.82)
0-49
89.4

430

48.8 (94.69)
0-35
93.3

150
131
88
17
33
12
9
8
7
5
5
5
4
3
1
4

31.1
27.2
18.3
3.5
6.9
2.5
1.9
1.7
1.5
1.0
1.0
1.0
0.8
0.6
0.2
0.8

152
90
70
34
31
20
9
10
8
13
6
5
3
1
0
9

33.0
19.5
15.2
7.4
6.7
4.3
2.0
2.2
1.7
2.8
1.3
1.1
0.7
0.2
2.0

Results

Paper 1
Characteristics of the study population
Slightly more than half the subjects were women, mean and median age
were 39 years, more than 75% were employed, more than 93% were Swedish citizens, 44% were never married and somewhat more than one third
were married, mean annual income was 22,000€, mean number of days of
sick leave during the year preceding baseline was 51, and the vast majority
were on full-time sick leave (Table 3). The most common sickness certification diagnoses in rank order were musculoskeletal disease, psychiatric disease, and respiratory system disease. Half of the study population returned to
work within 14 days after baseline, and after three years only 15 subjects
were still on sick leave.

Potential determinants of sick leave conclusion
The effects of potential determinants for sick leave conclusion are shown in
Table 4. In bivariate analyses previous sick leave, age, present part-time sick
leave, being divorced, being born in Sweden, and being a Swedish citizen all
decreased the probability of sick leave conclusion, while male sex, never
being never married, and being employed increased it. Annual salary had no
significant influence.
Among the diagnoses some were positively and other negatively associated with the probability of sick leave conclusion. The most influential ones
were respiratory system disease, infectious disease, eye or ear disease, and
unspecific symptoms and signs that increased probability, while psychiatric
and musculoskeletal disorders decreased the probability of sick leave conclusion.
In multivariate proportional hazards analysis previous sick leave, age,
present part-time sick leave, and being employed kept their significance for
sick leave conclusion, while marital status, male sex, being born in Sweden,
citizenship, and annual salary did not. Among the diagnoses psychiatric and
musculoskeletal disorders, cardiovascular diseases, unspecific symptoms and
signs, nervous system disease, digestive system disease, injury and poison-
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1.38

0.57

Employed

Part-time sick leave

0.74

0.61

0.82

1.16

0.99

0.77

divorced

widowed

Born in Sweden

Male sex

Annual salary by 10,000 €

Swedish citizenship

Respiratory disease

2.36

1.16

never married

Diagnosis

1.10

married

Marital status

0.88-0.94

0.91

Age by 5-year groups

1.97-2.82

0.59-0.99

0.90-1.08

1.02-1.32

0.70-0.95

0.35-1.06

0.62-0.87

1.02-1.32

0.96-1.25

0.45-0.72

1.18-1.62

0.96-0.97

95%CI

Previous sick leave by week 0.97

HR

Bivariate analysis

Table 4. Sick leave conclusion determinants.

88.3

4.0

0.1

4.7

6.6

3.1

12.7

5.1

1.8

22.4

16.3

38.6

150.5

Wald’s χ2

<0.0001

<0.05

0.80

<0.05

<0.05

0.08

<0.0005

<0.05

0.17

<0.0001

<0.0001

<0.0001

<0.0001

p

1.00

1.00

0.75

1.28

0.95

0.97

HR

reference

reference

0.58-0.98

1.02-1.59

0.92-0.99

0.97-0.98

95%CI

Multivariate analysis

-

0.03

0.7

1.3

1.5

0.3

0.9

2.3

-

4.5

4.7

6.9

92.0

Wald’s χ2

-

0.85

0.39

0.26

0.22

0.56

0.33

0.13

-

<0.05

<0.05

<0.01

<0.0001

p

0.59-1.77
0.61-2.71
1.01-3.31
1.14-2.31
0.73-2.02
0.27-1.91

0.72

1.33

0.68

0.82

1.12

1.02

1.62

1.63

5.53

Nervous system disease

Digestive system disease

Injury, poisoning

Miscellaneous

Eye or ear disease

Infectious-parasite disease

Genitourinary system disease 1.21

0.72

Symptoms and signs

Endocrine-metabolic disease 1.29

1.83

Cardiovascular disease

Blood disease

Dermatology disease

Pregnancy, childbirth

2.9

4.2

0.4

0.6

7.2

3.9

0.4

0

0.6

0.7

1.3

4.7

1.9

11.2

20.6

Potential determinants of sick leave conclusion within the next 1095 days

0.77-39.52

1.02-2.61

0.84-1.49

0.51-1.32

0.35-1.32

1.03-1.71

0.45-1.14

0.69-0.91

0.79

Musculoskeletal disease

0.60-0.82

0.70

Psychiatric disease

0.09

<0.05

0.50

0.46

<0.001

<0.05

0.50

0.93

0.44

0.41

0.26

<0.05

0.16

<0.001

<0.0001

0.48

0.56

0.41

0.26

0.53

0.30

0.41

0.31

0.23-0.98

0.39-0.80

0.24-0.71

0.12-0.57

0.38-0.75

0.17-0.52

0.33-0.51

0.25-0.40

-

0.6

1.0

1.5

2.2

2.8

3.0

4.1

9.9

10.1

11.6

12.8

18.4

67.6

94.9

-

0.43

0.32

0.22

0.14

0.09

0.08

<0.05

<0.005

<0.005

<0.001

<0.0005

<0.0001

<0.0001

<0.0001

100

A

90
Still on sick leave, %

80
70

60
50

60

40

50

30
20

40
30
20
10
0
0

100

200

300

400

500

600

700

800

900

1000

1100

Follow-up time, days

100

C

90

Still on sick leave, %

80
70
60
Psychiatric disease diagnosis

50

No psychiatric disease diagnosis

40
30
20
10
0
0

100

200

300

400

500

600

700

800

900

1000

1100

Follow-up time, days

Figure 5. Sick leave conclusion during three years of follow-up in groups according
to age (A), number of sick leave days the year before baseline (B), sick leave for to
psychiatric diagnosis (C), and sick leave for to respiratory disease diagnosis (D).

ing, and miscellaneous diseases were significantly associated with decreased
probability for sick leave conclusion.
The effects over time of age, previous sick leave, having a psychiatric
diagnosis and having a respiratory system diagnosis are shown in Figure 5.
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Respiratory disease diagnosis
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0
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For each 10 years of age from age 30 the sick leave conclusion was slower than in the previous decade. On the 100th day 7% of the 20-year olds
were still on sick leave versus 25% of the 60-year old. Among those who
had no sick leave days during the last year 8% were still on sick leave on the
100th day versus 35% of those with 180 sick leave days during the last year.
Among those with no psychiatric diagnosis 11% were on sick leave on the
100th day versus 27% among those with such a diagnosis, and among those
with an upper respiratory tract diagnosis 4% were still on sick leave on the
100th day as compared with 17% among those with other diagnoses.
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Figure 6. Cumulative degree of explanation of twelve significant sick-leave conclusion determinants, given in ranking order according to importance (Wald’s χ2) and
measured on days 7, 14, 28, 90, 180, 270, 365, 455, and 545.
1 = sick certified for psychiatric disease, 2 = number of sick leave days the year be sick certified fore baseline, 3 = sick certified for musculoskeletal disease, 4 = sick certified for cardiovascular disease, 5 = sick certified due to unspecified symptoms or signs, 6 = sick certified for
nervous system disease, 7 = sick certified for digestive system disease, 8 = sick certified for
injury or poisoning, 9 = age at baseline, 10 = employed, 11 = extent of sick leave, 12 = sick
certified for miscellaneous disease.

Degree of explanation
The degree of explanation across the first one and a half year of follow-up is
shown in Figure 6. Using only the most influential variable, sick leave due to
psychiatric diagnosis, the degree of explanation would be approximately
55% throughout the follow-up period. Including also the previous sick leave
track record increased the degree of explanation to approximately 85%, and
by including all other significant determinants degree of explanation approached 88% - 90%.
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Table 5. Characteristics of the risk groups and effects of the risk grouping on return
to work.

n
Age, years
Women, %
Employed, %
Full-time sick leave, %
Sick leave >28 days
last year, %
Sick leave diagnosis
Musculoskeletal
disorder
Psychiatric
disorder
Effect on
return to work
Within 28 days
Within 90 days
Within 180 days

Low risk group
Mean
n
(SD)
or %
496
52.6
38.2
(12.6)
233
47.0
440
88.7
481
97.0

HR
(95% CI)

High risk group
Mean
n
(SD)
or %
447
47.4
40.2
(10.9)
249
55.7
281
62.9
380
85.0

HR
(95% CI)

p
for group
difference
<0.005
<0.01
<0.0001
<0.0001

68

13.7

210

47.0

<0.0001

111

22.4

191

42.7

<0.0001

59

11.9

162

36.2

<0.0001

1.00
(–)
1.00
(–)
1.00
(–)

0.29
(0.24-0.34)
0.32
(0.28-0.38)
0.35
(0.30-0.40)

<0.0001
<0.0001
<0.0001

Paper II
Sick leave conclusion according to the manual model
According to the manual model those classified as being at high risk of not
concluding sick leave as expected were significantly older, were women and
unemployed to a larger extent, were on full-term sick leave to a lesser extent,
had more often more than 28 days of sick leave last year, and had musculoskeletal or psychiatric diagnoses to a larger extent than those at low risk
(Table 5).
The hazards ratio of concluding sick leave in the high risk group in relation to the low risk group was 0.29 (0.24-0.34) after the first 28 days, 0.32
(0.28-0.38) during the first 90 days, and 0.35 (0.30-0.40) during the first 180
days of follow up, indicating 71%, 68% and 65% less sick leave conclusion
during the three time periods in the high risk group then in the low risk
group (Table 5). The agreement between the real (crude) outcome and outcome according to the analysis model was 76.0%, 74.0%, 73.2% for the
three time periods, respectively.
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Sick leave conclusion according to the computer-based model
The results are shown in Table 6. During the first 28, 90 and 180 days increasing age, increasing number of sick leave days last year, and being on
full-time sick leave, decreased the probability for sick leave conclusion.
Moreover, there was a gradient among the sick leave diagnoses with a progressively larger decrease of sick leave conclusion probability with more
‘heavy’ diagnoses. According to Wald’s χ2 the most influential determinants
during all the three time periods were number of sick leave days last year
and sick leave diagnosis followed by age, while degree of sick leave was of
minor importance. The agreement between the real (crude) outcome and
analysis model outcome was 86.1%, 88.0%, and 89.4%, approximately 10%
units higher than in the manual model.
Table 6. Effects of possible determinants on return to work during three time periods.
Return to work
HR

95% CI

Wald’s χ2

p

First 28 days

86.1

Age, years

0.987

0.981-0.994

13.0

<0.0005

Sick leave last year,
days

0.990

0.987-0.992

87.2

<0.0001

Full time sick leave

0.45

0.29-0.68

13.8

<0.0005

F or G (-2)

0.35

0.27-0.45

66.6

<0.0001

I, K, or M (-1)

0.48

0.38-0.60

44.7

<0.0001

all other diagnoses (0)

0.59

0.46-0.75

17.2

<0.0001

A, B, O, L (+1)

0.69

0.50-0.97

4.7

<0.05

N (+2)

1.00

0.56-1.81

0

0.99

Sick leave diagnosis
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Concordance
c index

First 90 days

88.0

Age, years

0.983

0.977-0.989

27.8

<0.0001

Sick leave last year,
days

0.992

0.981-0.993

128.3

<0.0001

Full time sick leave

0.59

0.43-0.80

11.3

<0.001

F or G (-2)

0.35

0.27-0.44

81.2

<0.0001

I, K, or M (-1)

0.44

0.35-0.54

61.4

<0.0001

all other diagnoses (0)

0.53

0.42-0.68

26.1

<0.0001

A, B, O, L (+1)

0.67

0.48-0.92

6.0

<0.05

N (+2)

1.03

0.58-1.82

0

0.92

Sick leave diagnosis

First 180 days

89.4

Age, years

0.982

0.976-0.988

32.9

<0.0001

Sick leave last year,
days

0.993

0.992-0.994

153.6

<0.0001

Full time sick leave

0.73

0.56-0.95

5.4

<0.05

F or G (-2)

0.33

0.27-0.42

91.9

<0.0001

I, K, or M (-1)

0.43

0.35-0.53

65.9

<0.0001

all other diagnoses (0)

0.52

0.41-0.66

28.9

<0.0001

A, B, O, L (+1)

0.67

0.49-0.93

5.8

<0.05

N (+2)

0.99

0.56-1.74

0

0.96

Sick leave diagnosis

The proportion of the study population concluding sick leave in relation to
age at baseline, days of sick leave, and sick leave diagnosis is shown in Table 6. During the first 28 days sick leave conclusion ranged from 10%
among the oldest subjects with the most ‘heavy’ diagnoses (F and G), and a
long track record of previous sick leave, to 98% among the youngest with
the ‘lightest’ diagnoses (H and J) and no sick leave during the last year.
Figure 7 also shows sick leave conclusion after 90 and 180 days. On day
90 from baseline the sick leave conclusion ranged from 17% among the oldest with the most ‘heavy’ diagnoses (F and G), and a long track record of
previous sick leave, to 100% among the youngest with the lightest diagnoses
(H and J) and no sick leave during the last year. The corresponding range of
proportions on day 180 was 23% to 100%.
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Figure 7. Nomograms showing proportion (%) return to work on day 28, 90, and
day 180 from baseline.
Age is attained age at baseline, sick leave days during the last year are the total number of
days of sick leave, and ICD-10 diagnostic code are the ICD-10 chapter codes (F=psychiatric
disease, G=nervous system disease, I=cardiovascular disease, K=gastrointestinal disease,
M=musculoskeletal disease, A=infectious disease, B=parasite disease, O=obstetric disorders,
L=dermatology disease, N=genitourinary system diseases, H=eye or ear disease, J=respiratory
disease. The return to work probability is obtained by drawing a line connecting the actual age
and the number of sick leave days last year. Where the line crosses the bold vertical line in the
middle of the nomogram, the return to work probability (%) is found by moving horizontally
to the sick leave diagnosis group. For example, the proportion returning to work within the
first 28 days in an 54-year-old subject with 73 sick leave days last year, and an F diagnosis is
approximately 38% and 78% if the diagnosis was J. The corresponding proportions at day 90
are approximately 56% and 92%, respectively.

Paper III
The demographic variables showed no significant differences between the
groups (Table 7). However, among sick leave data there were consistent
significant differences, generally favouring the control group. These differences are reflected in the propensity score differences.
During the first 14 days, 21 sick-listings in the rehabilitation group were
concluded, yielding a hazard rate of conclusion of 9.4% at the start of the
period and 5.5% at the end, or a change of hazard rate of -41.7% (Table 8).
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Table 7. Characteristics of the study population in Paper III.
Study groups
Rehabilitation group
n
N

Mean (SD) or %

170

Age at baseline, years

Control group
Mean (SD) or
n
%
340

41.1 (10.4)

39.8 (11.8)

Male sex, %

74

43.5

170

50.0

Born in Sweden, %

135

79.4

259

76.2

Swedish citizen, %

161

94.7

320

94.1

Marital status, %
Never married

p

n.s.
n.s.
n.s.
n.s.

63

37.1

143

42.1

Married/Cohabiting

57

33.5

123

36..2

Divorced

47

27.7

68

20.0

Widowed

3

1.8

5

1.5

Sick leave days last yr

113.4 (132.2)

57.4 (108.9)

<0.0001

Present sick leave
Sick leave diagnosis*)

=0.01

Score <0, %

148

87.1

254

74.7

Score ≥0, %

22

12.9

86

25.3

138

81.2

304

89.4

Full-time, %
No. of days
Mean (SD)

=0.01
<0.0001

268.9 (316.9)

88.4 (191.4)

Median
117.5
17.0
Sick leave completed
162
95.3
336
98.8
=0.03
at end of follow-up, %
Propensity score
0.70 (0.19)
0.62 (0.15)
<0.0001
*)
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 (uro-genital disorders) weight +2, codes
H (ophthalmologic or otology disorders) and J (pulmonary disorders) weight +3, and all other
diagnoses code 0.

In the control group the corresponding numbers were 155 conclusions
among the 340 patients yielding a hazard rate of 40.8% at the start of the
period and 31.9 at the end, yielding a hazard rate change of -21.8%. The
rehabilitation group thus had a faster decline than the control group of patients remaining on sick leave.
During the next period, days 15-112, the hazard rate change was -41.8%
in the rehabilitation group, and -85.8% in the control group. In the third
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Change
-41.70
-41.79
-57.62
-14.14

End of
period
5.48
7.77
2.92
2.61

340
185
61
24

0.55 (0.24)
-0.72 (0.17)
-0.21 (0.24)
-0.07 (0.28)

Parameter
estimate (SD)
5.1
19.0
0.8
0.06

Wald’s
χ2
1.73
0.49
0.81
0.93

HR2)
1.08-2.79
0.35-0.67
0.51-1.29
0.54-1.60

95% CI
<0.05
<0.0001
0.37
0.80

p

40.78
31.90
4.84
6.21

Start of
period

HR, %

31.90
4.54
2.75
2.63

End of
period

Activity
support,
R/C3) %
0/0
0/0.8
0/0
2.1/0
0.6/0.3

-21.78
-85.77
-43.18
-57.65

Change

sick leave period (return to work, unemployment, disability pension, activity support and social security support).
versus control group. 4) p<0.05 5) p<0.0001.

3)

R/C=rehabilitation group

n=numbers concluding sick leave during the time period 2) Hazards ratio, adjusted for matching, propensity score, and status at the end of the

176
185
77
60
498

1-14
15-112
113-365
366-1095
0-1095

1)

n1)

Follow-up,
days

Conditional proportional hazards regression analysis

Sick-listings
concluded
during period,
n
155
124
37
20

Status when present sick leave period ended.
Return to
UnemployDisability
work,
ment,
pension,
R/C3) %
R/C3) %
R/C3) %
90.5/82.6
9.5/16.8
0/0.7
67.7/79.9
29.0/17.7
3/1.6
42.5/64.9
37.5/21.6
20.0/13.5
25.5/58.34)
23.4/12.5
48.9/29.2
52.9/77.95)
27.1/17.44)
19.4/4.45)

Sick-listed
at start of
period, n

Control group

Table 9. Effect of rehabilitation versus no rehabilitation on sick leave conclusion.

Rehabilitation group
Sick-listings
HR, %
Sick-listed
concluded
Follow-up,
at start of
during period, Start of
days
period, n
period
n
1-14
170
21
9.40
15-112
149
61
5.48
113-365
88
40
6.89
366-1095
48
40
3.04
*)
HR=hazard rate, percent sick-listings concluded per day

Table 8. Hazard rate analysis of sick-listing conclusion in the rehabilitation group and the control group.

Workplace intervention
(n=96) vs usual care (n=100).
for 8 w, then randomisation to
graded activity vs usual care
(n=55, 57)
Usual care (n=71) vs manual
therapy (n=89)
Coordinated tailored work
rehabilitation
Early multidisciplinary programme

RCT in low back pain subjects sick listed 2-6
weeks.

RCT in sick-listed low back pain subjects
(n=160)

RCT of subjects sick listed 4-12 weeks due to
musculoskeletal disorders, Intervention group
(n=66), control group (n=47)

RCT of subjects at risk for long-term sickness
absence. Intervention group (n=21), control
group (n=24) and observational study with a
rehab group n =1076 and controls n=37938

RCT in subjects sick listed < 4 weeks for
psychiatric and musculoskeletal diagnoses.
Rehabilitation group (n=18) vs control group
(n=15)

Anema et
al. [122]
2007, The
Netherlands

Bogefeldt et
al. [117]
2008, Sweden
Bültmann et
al. [121]
2009,
Denmark
Johansson
et al. [102]
2012, Sweden

Carlsson et
al. [103]
2013, Sweden

Early multidisciplinary assessment within one week in
rehabilitation group vs usual
care in the control group

Intervention
Usual treatment (n=263), light
multi-disc. (n=222) or extensive multidisciplinary (n=169)

Study design
RCT, in subjects with a job, sick-listed ≥8
weeks because of musculoskeletal pain
(n=654) subdivided into good, medium or
poor prognosis for RTW

Study
Haldorsen
et al. [120]
2002, Norway

3 months , 1
year

1 year

1 year

2 years

12, 26 and
52 weeks

Followup
14 months

Table 10. Intervention studies with outcome return to work (RTW). RCT= randomised controlled trial.

A larger number of individual on sick
leave after 3 and 12 months and a larger
number of sick leave days in the rehab
groups as compared with the control
group

Intervention prolonged sickness absence
spells by 3 months

Faster RTW in manual therapy group
during first 10 weeks of follow-up, from
then on no significant differences between the two groups
Intervention group had fewer days of sick
leave than control group during 12
months of follow-up

Outcome
All treatments were equally good in good
prognosis group, Light and extensive
treatments were most effective in medium
prognosis group, Extensive treatment was
most effective in poor prognosis group
Workplace intervention had effect. Graded activity had reversed effect, and combined intervention had no effect.

Study design
RCT of subjects with mental disorders
(n=245)

RCT of subjects sick-listed 4-6 weeks due to
low back pain

Study of subjects sick-listed 4-12 weeks for
mental problems. Intervention group recruited
certain weekdays, control group other days

Matched primary health care based study in
510 patients sick-listed from any cause

Matched two-cohort design with subjects
with musculoskeletal and psychiatric diagnoses (n=64) and controls (n=64). No population base
Matched two-cohort design with subjects
undergoing rehabilitation and matched controls with no rehabilitation

Study
Ejeby et al.
[123] 2014,
Sweden

Jensen et al.
[124] 2013,
Denmark
Martin et al.
[125] 2015
Denmark

Present
study

Kärrholm et
al. [126]
2008, Sweden
Suoyrjö et
al. [95]
2009, Finland

Table 10 continued.

6 years

7 years

Vocational multi-disciplinary
rehabilitation (n=2236) vs
none in controls (n=8944)

3 years

2 years

1 year

Followup
2 years

Late vocational coordinated
rehabilitation vs usual care

Random allocation (n=325) to
multidisciplinary intervention
or usual care
Rehab group (n= 88) got
coordinated, tailored work
rehab, control group (n=80)
got usual care
High-risk group (n=170) and
propensity score matched
control group (n=340)

Intervention
Allocation to CBT (n==84),
multi-modal intervention
(n=80), usual care (n=81)

Intervention group had more sick leave
days during the 6-year follow-up

Initial higher degree of RTW in high-risk
group before intervention, higher RTW in
control group during intervention, from
then on no effect.
Sick leave was constant during six years
of follow-up in the rehabilitation group,
increased in the control group.

No effect of intervention

Outcome
No significant positive impacts but a
tendency for worsening effect of multimodal intervention or cognitive behavioural therapy as compared to usual care
No effect of intervention

period, days 113-365, the corresponding numbers were -57.6% decline versus -43.2%, and during the last period, days 366-1096, -14.1% versus -57.7%.
There was thus evidence that the rehabilitation group had a faster decline
than the control group of sick leave conclusions in the first follow-up period,
but these relations changed during the further follow-up. When sick leave
was concluded the patient might return to work, or to unemployment, or be
granted a disability pension, or receive activity support. As shown in the
right hand panel of Table 9, ‘return to work’ dominated during the first time
period and then successively became less prevalent, while ‘unemployment’
and ‘disability pension’ successively increased, and ‘activity support’ remained low in all time periods. Furthermore, there were moderate differences between the groups, the only significant one being ‘return to work’
during the last period.
Effect of rehabilitation versus no rehabilitation on sick leave conclusion is
shown in the left hand panel of Table 9. During the period 1-14 days the
rehabilitation group had a significantly faster conclusion of sick leave than
the control group (p<0.05). During the second period, days 15-112, the control group had a faster conclusion rate than the rehabilitation group
(p<0.0001), and in the third and fourth follow-up time periods there were no
significant differences between the groups (p=0.37 and p=0.80).
Furthermore, a comparison was performed of 11 other studies and the
present study, evaluating the effects of multidisciplinary rehabilitation and
vocational intervention with outcome on return to work (Table 10). Four
studies showed a better effect of intervention than of usual care (117, 120122), two showed a better effect of usual care than of intervention (95, 102),
and five showed equal effect of intervention and usual care (103, 123-126),
similar to the present study.

Benefit status at three years after baseline
Benefit status was registered for the three study groups at the end of the
study period, day 1095, which showed that 35.7% had some kind of benefit
(Table 11). It was possible receiving two (25 patients) or three (5 patients)
different benefits on the same time.
Table 11. Benefit status at follow-up three years after baseline (n=943).
Group
n
SB
UB
SS
AS
DP
No B Retired
Deceased
B%
High-risk
170
25
24
3
10
40
87
0
0
48.8
Mod. high-risk
277
29
37
4
37
35
159
2
2
41.8
Low-risk
496
43
71
9
28
14
359
3
4
26.6
All
943
97
132
16
75
89
599
5
6
35.7
SB = Sickness benefit, UB = Unemployment benefit, SS = Social support, AS = Activity support, DP =
Disability pension, No B = No Benefit, Retired = Old age retirement at 65 years, B%= per cent having
any benefit at follow-up three years after start. AC is benefit from the Employment Agency when taking
part in various labour market activities.
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Table 12. Characteristics of the study population in Paper IV.

N

Women
Mean
(SD)
n
or %
96
56.5

74

Age at baseline, years

96

74

Born in Sweden
Education
Elementary school
High school/upper secondary school
University
Marital status
Never married
Married/Cohabiting
Divorced
Widowed
Employment
Sick leave full-time

83

40.0
(11.0)
86.5

52

42.7
(9.5)
70.3

31
54
10

32.2
56.3
10.4

23
39
10

31.1
52.7
13.5

40
30
24
2
55
75

41.7
31.3
25.0
2.1
57.3
78.1

23
27
23
1
48
63

31.1
36.5
31.1
1.4
64.9
85.1

Time to sick leave conclusion, days

pvalue

0.09
0.009
0.80

0.34

Sick leave days last year
Sick leave diagnosis
Psychiatric
Musculoskeletal
Other
Expected (Scored) sick leave conclusion
Patients’ view, score
Rehabilitation team’s view,score

n

Men
Mean
(SD)
or %
43.5

119.3
(135.5)

105.7
(128.4)

0.32
0.25
0.51
0.10

34
50
12

35.4
52.1
12.5

15
43
16

20.3
58.1
21.6

93
96

3.4 (1.5)
3.4 (1.4)

71
74

2.7 (1.5)
3.8 (1.2)

0.007
0.06

96

116.9
(71.3)

74

101.5
(65.0)

0.038

Paper IV
In the high risk population slightly more than half were women, mean age
was 41 years, 86.5% of the women and 70% of the men (p=0.009) were born
in Sweden, approximately one third had compulsory education only, one
third was married or cohabiting, and 60% had a job (Table 12). The most
common sick leave diagnoses were psychiatric and musculoskeletal diagnoses.
The Rehabilitation team II mean assessment score for expected sick leave
conclusion within the next 6 months (range 1-5) was 3.6. The corresponding
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mean for the patients’ assessment score was 3.4 among women and 2.7
among men (p=0.007). Time until sick leave conclusion was 117 days
among women and 102 days among men (p=0.038).
The Rehabilitation team II assessment scores and the patient assessment
scores were closely correlated. (Spearman correlation coefficient=0.49). This
correlation is visualised in Table 13. In 62 (37.8%) observations patients’
and Rehabilitation team II’s scores were identical. In 114 (69.5%) observations the scores agreed within a range of ±1 score.
Table 13. Patients’ assessment and team’s assessment of possibilities to conclude
sick leave within 180 days. Team=assessment team.
Team assessment score
1

2

3

4

5

Total

1

11

7

12

7

5

42

2

2

4

7

2

3

18

3

0

5

10

7

8

30

4

0

4

9

5

8

26

5

1

2

6

7

32

48

14

22

44

28

56

164

Patients’ assessment
score

Total

Further evidence of the close correlation between the scores is given in
Figure 8, which shows cumulative sick leave conclusion curves for the various scores of patients’ assessment and of Rehabilitation team II assessment.
The two types of assessment performed rather similar.
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Figure 8. Conclusion of sick leave by follow-up time in relation to patients’ assessment scores (upper part) and rehabilitation team’s assessment score (lower part).
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In Table 14 the results from the nominal logistic regression and the proportional hazards regression after taking the influence of age and sex into account are shown. In the univariate binominal logistic regression analysis the
Rehabilitation team II’s assessment score was highly significantly associated
with sick leave conclusion within 180 days (OR=1.61, 95%CI=1.23-2.11,
p=0.0005, Wald’s χ2=12.0, c=74.1%). In a similar analysis patients’ assessment score was also highly significantly associated with sick leave conclusion within 6 months (OR=1.60, 95%CI=1.25-2.03, p=0.0001, Wald’s χ2
=14.4, c=74.8%), thus indicating the importance of both assessments.
Table 14. Effect of patients’ and rehabilitation team’s assessment score on sick
leave conclusion within 180 days adjusted for the influence of age and sex, in nominal logistic regression and in proportional hazards regression.
Wald’s
χ2

OR
or HR

95% CI

p

Rehabilitation team’s assessment score

12.0

1.61

1.23-2.11

0.0005

Patients’ assessment score

14.4

1.60

1.25-2.03

0.0001

14.4

1.60

1.25-2.03

0.0001

2.0

–

–

0.16

13.0

1.29

1.12-1.48

0.0003

Rehabilitation team’s assessment score
Multivariate proportional
hazards regression
Patients’ assessment score

12.3

1.37

1.15-1.63

0.0005

13.0

1.29

1.12-1.48

0.0003

Rehabilitation team’s assessment score

2.3

–

–

0.13

Univariate nominal logistic regression

Multiple nominal logistic regression
Patients’ assessment score
Rehabilitation team’s assessment score
Univariate proportional
hazards regression
Patients’ assessment score

In a multivariate logistic regression analysis patients’ assessment score were
significant at the same level as in univariate analysis, while rehabilitation
team’s score became non-significant. The proportional hazards regression
analyses gave similar results. In univariate analyses the two scores were
highly significantly associated with sick leave conclusion, while in multivariate analysis patients’ assessment score remained significant but not Rehabilitation team II’s score.

Influence of gender in the assessments
If the patients, both men and women, and the rehabilitation team scored an
equally high score, the outcome at day 180 was correct for two out of three
patients. This was also true for plus/ minus one step from the diagonal in
Table 13. If equally low score, three out of four women were still on sick
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leave at day 180 after baseline. However, among men less than 50% were on
sick leave on day 180. If the scores were at least two steps from each other,
one part scored high and the other low, then 50% had concluded sick leave at
day 180. Scoring low, only 25% of women and 40% of men concluded sick
leave at day180. Spearman rank correlation test showed a significant gender
difference between the assessments, r=0.59 for women and r=0.43 for men.
The comparison between the patient’s and the rehabilitation teams’ assessment of chance to sick leave conclusion, with outcome whether on sick
leave or not at day 180 after study start is visualized in Figure 9.
The Örebro Musculoskeletal Pain Screening Questionnaire, was completed by 159 (11 missing 6.5%) patients in the high-risk group. Out of 89 women, 14.6% scored low risk, 13.5% scored moderately risk and 71.9% scored
high risk. The corresponding scores for 70 men were 5.7%, 18.6% and
75.7%.
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Figure 9. Comparison between the women’ and the rehabilitation teams’ assessment and the mens’and the teams’ assessment with outcome at
day 180.

Sick leave

Discussion

In this primary health-care study population of 943 patients on sick leave, a
number of determinants easily accessible in the general practitioners’ office
were found positively and negatively associated to a sick leave conclusion.
Previous days of sick leave, and a psychiatric diagnosis F (ICD-10) and older age were the most influential determinants. When analysing the properties
in two models for the assessment of sick leave conclusion after sickness
certification, a computer-based assessment model had a higher precision and
gave more detailed information compared to a manual model. Furthermore,
based on the latter, three nomograms were constructed for assessment of the
probability of sick leave conclusion. The efficacy of a multidisciplinary vocational programme in sick-listed high-risk patients for not concluding sick
leave at the expected time, compared to matched-non-programme patients,
showed a significant sick-leave conclusion in the rehabilitation group during
the rehabilitation programme and no compensatory increase was observed
during follow-up. Before the intervention programme started, the rehabilitation group concluded sick leave somewhat faster, however, during the intervention the control group had a faster sick leave conclusion, and after intervention there was no difference between groups. In a comparison of the assessment scores of a rehabilitation team and high-risk patients’ on the possibility to sick leave conclusion within 6 months, the scores were found to be
highly associated.

Study design and methodological considerations
This 3-year prospective population-based longitudinal study, originated from
the actual working situation in the primary health-care centre in 2004, with
an overwhelming number of patients on sick leave. Therefore, it was not
possible to perform the optimal study design, a randomised controlled trial
(RCT), since the study initially was not meant to be a scientific one. This is a
limitation of this study; however, in conformity with research on sick leave
in general, which shows a scarcity of RCT studies (127), the study population was large enough for its purpose, and it was based on all patients passing through the ‘time window’ of data collection, making it equivalent to a
random patient sample. In Sweden, the study population might be similar to
a population at any primary health-care centre, including both sexes, differ57

ent ages, all diagnoses, employed and unemployed, and in this case it was
sociodemographic equal to the population of the city Eskilstuna (128). However, in 2004 there was about a 15% difference in the employment rate between the study population and the population in Eskilstuna, aged 18-63
(n=1666), where 74% were employed (78% of men and 72% of women)
(128).
In Paper III, some sort of matching was necessary in order to obtain a
control group as similar to the intervention group as possible. The matching
procedure was based on the propensity score method, providing an individual score for not returning to work as expected, based on well-known and
generally accepted risk factors. By adjustment in the analyses for the small
remaining average differences in the propensity score between the intervention and control group, results similar to random allocation were obtained.
The exposure and outcome data used in the analyses in Paper I−III were
obtained from the Swedish Social Insurance Agency sick leave database, and
from medical records regarding the first two weeks of sick leave. Data was
complete with no data loss in Papers I−III. In Paper IV 3.5% of data was
missing.
The study was performed in 2000–2007 when there was no time limit for
sickness benefit. In 2008 the benefit system changed to recommendations
for length of sick-leave periods for different diagnoses. Would the new regulation change the results? An evaluation in 2011 by the Swedish Social
Insurance Agency shows that the sick-listing pattern has changed. The length
of sickness absence has been shortened while the spread in length and the
number of new sickness absence spells has been reduced since the introduction of the recommendations (129). However, the three important determinants, − previous sick leave history, common mental health disorders (ICD10 diagnosis F) and increasing age − remain described in the literature as
significant risk factors for long-term sick leave (130, 131).
Would the outcome have been different with other criteria applied for
sick-leave-free intervals? The results for sick leave conclusion during the
first year may have been somewhat different, but probably not for the three
years of follow-up, whereas patients at risk of long-term sickness absence
show recurrent periods of sick leave over time (16, 17).

Return to work – sick leave conclusion
The term ‘return to work’ is frequently used in the literature but differently
defined and measured, depending not only on the actual study setting, but
also on the scientific discipline e.g. medicine, psychology, sociology and
economics (27). For employees it often means actual return to their present
work in part- or full time, or in an altered work situation, or in new employment. So far there is no clear agreement among researchers about how sick
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leave and a successful return to work should be measured (27, 132). The
return to work might be a long-lasting process, where the patient may be in
several and recurrent states; for instance, receiving various social security
benefits or working, and alternating between these states (133). In this study
the term sick leave conclusion was introduced in order to clarify that the sick
leave spell in effect at baseline was concluded. However, in Paper III the
actual outcome, i.e., return to work, unemployment, disability pension or
activity support, was used to describe the situation at sick leave conclusion
(Table 9).

Discussion by findings
Determinants
In the analysis of possible determinants of sick leave conclusion and their
relative impacts, the choice of determinants was primarily based on the following three requirements; 1) the determinants should be of significant importance for risk of long-term sick leave and disability pension; 2) information on the determinants should be available from the sickness certificate;
and 3) the determinants should be easy to use as a screening/assessment tool.
Out of a number of potential determinants identified as predicting longterm sick leave, easily available determinants from the sickness certificate
were age, sex, sick leave diagnosis, employment status and degree of sick
leave. The intention was to help the GP, in a time-limited consultation, to
focus on necessary tasks such as medical history taking, examination, diagnosis, tests and referrals. Therefore, the information on determinants should
be easily available with no further searching in medical records or deeper
medical history penetration.
However, information on sick leave during the year preceding the baseline examination had to be searched for in the patient medical records. This
was also automatically done by the GP when issuing a sickness certificate in
2004 in this primary health-care centre. In the last few years, the sickness
certification system has been changed to an Internet-based system by the
Swedish Social Insurance Agency, which means a technical step has been
taken towards easier access to sick leave data history for a specific patient,
irrespective of where the sickness certificate was issued. However, the access for GPs to previous sick leave data is still limited to the GPs actual primary health care centre.
In the multivariate analysis of all potential variables for delayed sick
leave conclusion collected from the study population, sex had no significant
influence, when other factors were taken into account. It was simply outcompeted by variables with much stronger impact. Performing the analyses
with sex as determinant or stratified to sex made no difference.
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This may seem a somewhat surprising finding, since the female sex has
been reported in other studies to be a significant risk factor for long-term
sick leave and disability pension (44, 47), therefore it was included in the
classification performed by the Rehabilitation team I. However, the analyses
in most previous studies were generally bivariate, assessing the importance
of one factor at a time. In that situation, female sex is a significant determinant, but in multivariate analysis it is out-competed.
In accordance with many other studies, psychiatric disease and musculoskeletal disorders prolonged time to sick leave conclusion. However, other
diagnoses also proved to be significant determinants, some facilitating, others delaying sick leave conclusion, which not having been previously reported at the time of the study was a novel finding. In a recent register study by
Lidwall, on sick leave diagnosis and return to work, distinct differences were
found across diagnosis within all diagnosis chapters (134). This finding is
also applicable for mental disorders and musculoskeletal diseases, which are
the most common causes of sick leave. The knowledge that some diagnoses,
i.e. infectious respiratory disease, viral infections, eye or ear disease, and
unspecific symptoms and signs increased the probability of sick leave conclusion is of importance when considering length of sick leave, and whether
costly rehabilitation measures are needed or not. In times of economic strain
in public health care it is increasingly necessary to give priority to patients in
need of support to conclude sick leave rather than spending time and effort
on those patients who will conclude sick leave spontaneously.
It might be questioned whether the outcome would have been different if
other determinants had been picked out? Are these determinants alone significant enough for the purpose of early prediction? The degree of explanation in the regression-based model, close to 90%, means that the possibility
that any overlooked strong determinant might alone provide 10% explanation is unlikely (Figure 6).
The multivariate analysis confirmed that previous sick leave, age, present
part-time sick leave, and being employed were significant determinants for
sick leave conclusion. Positive effect of part-time sick leave compared to
full-time sick leave is in line with a RCT study by Viikari-Juntura et al., who
found a faster and more sustainable return to work among patients with musculoskeletal disorders (135). In addition, previous days of sick leave was one
of the mot informative factors and the possible use of administrative sick
leave data as a risk marker of future sick leave and disability pension was
demonstrated in a Danish study (2), and confirmed in Dutch and British
studies (17, 136). The significance of sick leave diagnosis ICD-10 F is not
surprising, whereas since the 1990s, common mental health disorders increased, and they have a high degree of being recurrent and of long durations
(12, 130). In Sweden 2011−2014, sick leave of longer than 60 days due to F
diagnosis, was 37% for women and 27% for men. The findings regarding the
determinants of previous days of sick leave, psychiatric diagnosis and age
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are in line with previous studies (137, 138). However, their use in an easyto-use assessment tool predicting time to sick leave conclusion, as in the
present study, is unique.

Easy-to-use screening tool
Determinants tested in the two models in Paper II were supposed to have
different underlying properties, in spite of the fact that they basically relied
on the same variables. The manual model mimicked the way GPs assess the
risk of long-term sick leave, based on the presence or absence of known risk
factors but also on intuitive elements. General practitioners often face complicated, vague problems in situations of uncertainty, which have to be
solved in a brief consultation. In these situations, ‘gut feelings’ have been
shown to play a significant role in the diagnostic process, also described as a
third track beside medical decision-making and medical problem-solving
(139). Furthermore, gut feelings are a specific form of intuition based on the
interaction between patient information and the GP’s own knowledge and
experience. In a qualitative Dutch GP study, two types of gut feelings were
distinguished, a sense of reassurance, and a sense of alarm (140). The GPs
explained the first as being the type of gut feeling that made them confident
about the prognosis and therapy, although they might not have a clear diagnosis in mind. The latter type of gut feeling was described as a feeling of
something being wrong even though arguments for this circumstance were
lacking. In another study the presence of gut feelings in diagnostic reasoning
among GPs was measured with a validated questionnaire (141). In the manual model tested in the present study, the intuitive element − the gut feelings
of the highly experienced rehabilitation team − was similar to a sense of
alarm in cases classified into the high-risk group (‘something is wrong with
the sick-listing course of this patient’).
The computer-based model was based on the standard method for the
construction of nomograms. A priori, the manual model, being more flexible
in its structure and perhaps catching important non-measurable information
by its intuitive component, was assumed to perform at least as well or better
than the computer-based model. However, the opposite turned out to be the
case.
In both models sick leave conclusion was inversely related to age, number
of sick leave days during the last year, and being on full-time sick leave, and
increased across the diagnosis code groups from F and G to H and J. In the
manual model female sex was used as a factor associated with a moderate
delay in sick leave conclusion. In the computer-based model sex did not
affect sick leave conclusion, since it was out-competed by other factors. The
manual model provides only a yes/no grading of increased risk of delayed
sick leave conclusion, while the computer-based model provided a graded
probability of sick leave conclusion, ranging from only a few per cent for
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those with the slowest sick leave conclusion up to 100% for those with the
fastest.
The outcome in both models was the actually occurring sick leave conclusion. The numbers of subjects concluding sick leave according to the two
models were the same as the actual concluded sick leave. The difference
between the models refers to their precision in correctly identifying subjects
that actually concluded sick leave and those that did not. The proportion of
correctly identified patients concluding or not concluding sick leave was
73−76% with the manual model, indicating that a quarter of the subjects
were misclassified. In the computer-based model 86−89% were correctly
classified, the proportion misclassified thus being less than half that of the
manual method.
The results in Paper IV indicate that one possibility of improving both
models might be to add the patients’ own assessment. In order to maximise
practical value, only predictive factors that are potentially available to the
general practitioner during the first consultation were taken into account.
Consequently, information that would require more effort than interviewing
the patient or looking into medical records was disregarded. To our
knowledge, no other study has focused on the time-limited first consultation
when the GP needs a tool to assess the patients’ time to sick leave conclusion.

Multidisciplinary rehabilitation intervention
Early multidisciplinary vocational rehabilitation decreased sick leave significantly in the rehabilitation group and there was no compensatory increase
during the three years of follow-up. However, the matched controls receiving treatment as usual had a faster sick leave conclusion during the period of
intervention, and when the intervention was concluded there were no differences in sick leave conclusion between the groups.
Delayed sick leave conclusion may be due either to time-consuming rehabilitation measures organised by stakeholders or to programme failure, or
both. Different stakeholders have different perspectives, agendas and budgets, which are not always compatible with each other. Improving our understanding of the different perspectives of the various stakeholders appears to
be a possible avenue for facilitating cooperation and commitment to the goal
of work-disability reduction. In particular, given their central roles in the
sick leave conclusion process, enhancing collaboration between the sicklisted and stakeholders is important.
Ekberg et al. recently investigated early (within three months), and late
(between three and twelve months) return to work in employed patients on
sick leave due to common mental disorders (142). One interesting finding
was that no health measures were associated with return to work, but rather
reflected associations with work conditions. This highlights the importance
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of including workplace conditions and relations at the workplace in return to
work interventions.
Another possibility for delayed sick leave conclusion might be the prolongation of sickness certificates for the sole purpose of receiving rehabilitation measures from the Swedish Social Insurance Agency. At the time of the
study, a prerequisite for access to rehabilitation measures was that the patient
was on sick leave. Moreover, patients who previously were granted social
benefits also needed a sickness certificate when ill but were given low priority.
In Sweden, multidisciplinary vocational rehabilitation in cooperation with
authorities is the recommended method to promote return to work. However,
there is also evidence that interventions may prolong sickness absence. As
pointed out by Johansson et al. (102) and Carlsson et al. (103) the rehabilitation team may focus more on rehabilitation than on encouraging the sicklisted individual to return to work, and the early intervention programme
may therefore have a locking-in effect, i.e., actually prevent the sick-listed
from returning to work. The results from the present study may be interpreted as being due to such an effect.
The comparison of intervention studies with outcome on return to work
(Table 10), displays a diversity regarding study populations and interventions. There was a wide range of study populations, such as employees in
various occupations, hospital-based patients, primary health-care patients,
etc., with low back pain, neck pain, musculoskeletal pain, mental health
problems and other disorders (117, 120, 122, 143). Furthermore, rehabilitation programmes are often carried out in special rehabilitation centres while
vocational rehabilitation measures are mostly performed in the workplace.
However, given the inconsistencies of published results from rehabilitation
programmes, and the scarcity of intervention studies in similar primary
health-care populations to those in this study, this individually tailored intervention may be a sensible working mode with existing resources.
Since 2008, when the Swedish government introduced financial initiatives
to improve rehabilitation and sick leave management, a multitude of rehabilitation programmes have been put forward. The results vary as to whether
multimodal rehabilitation is an effective intervention programme for those
on sick leave due to common mental health disorders and musculoskeletal
pain disorders. The effects of a Swedish national programme (the Rehabilitation Guarantee) was analysed in a report by the Swedish Social Inspectorate
in the Swedish region of Skåne (144). Cognitive behavioural therapy CBT)
was provided to patients with light to moderate mental and behavioural disorders, and multimodal rehabilitation (MMR) for patients with musculoskeletal-related pain in the back, neck and shoulders. The results showed that
CBT reduced but MMR increased sickness absence regardless of the patient’s status at start of the programme. Stigmar et al., found in a primary
health-care setting, that patients with musculoskeletal disorders significantly
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improved their health- related quality of life and functional ability after rehabilitation, especially those with no sick leave (145). However, the study
was inconclusive as to what components were effective in the multimodal
rehabilitation. Wåhlin et al. investigated the association between clinical and
work-related interventions and return to work (146). In this questionnaire
study of 699 newly sick-listed patients in the primary health-care or occupational health service, a combination of interventions increased the probability of return to work for patients with mental disorders, but not for patients
with musculoskeletal disorders. For the latter, better health, positive expectations of return to work and better work ability was associated with return to
work.
Research in recent years gives some understanding of the complexity of
various issues to consider in sick leave conclusion interventions in the future. Some aspects that should be addressed are, for example, that learning
from the patients’ negative experiences of being on long-term sick leave may
be important (6, 7), that the sick listed are not to be considered as a homogeneous group, in spite of having the same sick leave diagnosis (4, 134, 138,
147), and that the possible barriers or facilitators due to previous encounters
with health care, employers, the Social Insurance Agency and other stakeholders should be removed (148, 149).
The Rehabilitation team II in the present study experienced similar findings to those in a qualitative study by Eriksson et al., i.e., that the unemployed fell between the cracks due to weak cooperation between the local
Social Insurance Agency and the Employment Agency (150). Unemployed
individuals on sick leave were declared to be too sick to work and were removed from the unemployment register. The Employment Agency also gave
low priority to individuals difficult to find a job for, such as the unemployed
on sick leave. In fact, a labour market problem was turned into a medical
problem, often with long-term sick leave as a result.

Timing of intervention
What is the perfect time for sick leave? Is there an optimum timing for an
intervention to achieve sick leave conclusion? If so, when is that? When is it
too late and is there maybe even a too early? There is no direct evidence on
a ‘perfect’ timing of interventions. However, the concept of early intervention is central to vocational rehabilitation, because the longer anyone is off
work, the greater the obstacles to sick leave conclusion and the more difficult vocational rehabilitation becomes (9).
In a UK review report by Waddell, Burton and Kendall, it was found that
in the first 3−6 weeks of sick leave, the likelihood of recovery and rapid sick
leave conclusion is high, with or without healthcare intervention (98). The
great majority of workers with common health problems concluded sick
leave quickly with minimal healthcare and interventions may be limited to
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good clinical care and workplace management and practice. It is mentioned
that ‘formal vocational rehabilitation programmes might be unnecessary at
this stage, because they are unlikely to have any significant impact on what
is already a good natural history, and they are unlikely to be cost-effective’
(page 300) (98). In addition ‘They may even obstruct and delay natural recovery due to a combination of prescribed inactivity, physical and mental
deconditioning, ‘labelling’ and ‘attention’ effects that may encourage illness
behaviour, and delaying reactivation’ (page 300) (98). Furthermore, the
authors conclude that the priorities in the beginning are to support and encourage restoration and function, including remaining at work or early sick
leave conclusion, and to avoid iatrogenic disability. In workers, after 6
weeks of sickness absence the risks of long-term incapacity increased by
10−20%, and after 6 months, there was only a 50% chance of returning to a
previous job (98). After one year on incapacity benefit, the probability of
remaining on benefits for years or until retirement was significant.
The present study intended to evaluate an early intervention, which for
most patients in the rehabilitation group, meant the earliest start of intervention was 15 days after inclusion. The results give no answer as to whether
this is the best time for intervention due to the lack of difference to the
matched-control group in the follow-up time 113-1096 days after inclusion.
In a study focused on the timing of rehabilitation, Marnetoft and Selander
investigated 612 long-term sick leave cases (90 days or more) regarding
long-term effects of early versus delayed vocational rehabilitation. The outcome was no social benefit or lowered benefit. In a four-year follow-up,
early intervention was found more effective than late, but only for women,
and more so for younger women than for the older women (151). The time
before the start of rehabilitation decreased the probability of successful rehabilitation.
Furthermore, there is support in the literature that the timing of interventions for those in employment needs to begin early enough to prevent the
transition to disability pension, and a ‘window of opportunity’ for effective
clinical and vocational management seems to be between 1 and approximately 6 months off work (98). Within this critical window, earlier interventions are likely to be simpler, more effective, cheaper and more costeffective. For people with common health problems, the deleterious effects
of further time out of work and delaying intervention are likely to outweigh
and deadweight savings.
The lack of good evidence of effective interventions for patients on sick
leave for more than 1 year reinforces the need to intervene before individuals
become trapped on benefits. Thus, there is still reason to emphasise early
involvement in a case to guarantee that the timing of rehabilitation measures
is not missed.
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Patients’ and rehabilitation team’s assessment
The close correlation between the patients’ assessment score and the team’s
assessment score for expected sick leave conclusion within 6 months, is in
line with a study by Sandström and Esbjörnsson in 1986 (152). They found
that patients with chronic low-back pain, in a follow-up at 1 and 4 years,
predicted the outcome of a vocational rehabilitation programme correctly in
69%, with a sensitivity of 68% and a specificity of 71%. There was a significant correlation between the patients’ prediction and the recommendations
given by the rehabilitation unit.
One interesting finding in this study is that the men assessed their chance
to sick leave conclusion as being significantly lower than the team did (Figure 9). The men seemed to have poor self-confidence or maybe they were
more realistic about their chances to conclude sick leave due to experiences
from the labour market? The rehabilitation team on the other hand, were
maybe realistic in a different way, as they were well aware of the possible
rehabilitation measures that could be used. However, when the outcome was
negative, the men predicted more correctly than the team.
Different aspects of the patients’ own assessment on return to work indicates that the patients’ perception might be the best predictor of return to
work (107, 153-155). In a review by Mondloch et al. 2001, all 16 included
studies showed that a patient’s expectations had an influence, differing from
large, moderate to small, on how well they recovered (156). Expectations
were found to influence the recovery of all patients, regardless of differences
in things such as the severity of their condition, their social position or mental and physical health.
Patients’ assessment of self-efficacy, based on Banduras’ theory − the belief that one can achieve what one sets out to do (157) − has been investigated and found to have a significant impact as a predictor of sick leave conclusion (158-160). Lagerveld et al. developed a questionnaire, ‘the return to
work self-efficacy scale’, specifically measuring work-related self-efficacy
for workers on sick leave with mental disorders (161). In a recent study by
Brouwer et al. evidence was found supporting the predictive validity of the
‘return to work self-efficacy scale’ within 12 months after musculoskeletal
injury (162) and Volker et al. found the scale to be a predictor of time to
return to work in sick-listed employees with all- cause sickness absence
(163).
Another possible tool for patient assessment on sick leave conclusion
might be self-rated health, which has been shown to be associated with the
number of days on sick leave, of being granted a disability pension, and with
mortality (164-166). In a study by Post et al., self-rated health was found to
predict return to work for employees on long-term sickness absence due to
musculoskeletal or other physical health complaints, and psychological
complaints (167). Worse subjective severity of complaints was associated
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with a low return to work rate, while a faster return to work rate was associated with better physical and social functioning, and a better perception of
general health. Josephson et al. found that good self-rated health and work
ability were associated with full-time return to work in a study of publicsector employees in Sweden (168). This might also be a way of better understanding the patients’ perspective (169). In addition the SF-36 bodily pain
scale might be helpful in identifying patients at risk of long- term sick leave
(170), and the screening instrument Balansmeter was found to predict sickness absence within employees with depressive complaints (171).
In this study one single question seemed to serve the purpose well in obtaining the patients’ perception on sick leave conclusion. Maybe one single
question gives enough valid prediction to be used as a fourth item (patients’
own assessment) in an easy-to-use assessment tool? Bowling discusses different aspects of shorter instruments versus longer measures, and asks ‘if one
question works, why ask several?’ (172). There is positive support to this
suggestion in the thesis by Heijbel, based on the HAKul study on employees
in four county councils and local authorities in six municipalities in Sweden,
who concludes that the most important finding was the impact of the sicklisted individuals’ own perception of their future sick leave conclusion and
that only one question was required (173). Another tool is the Work Ability
Index (WAI), long since used in rehabilitation, occupational health examinations and research to assess workability (174). In a prospective study of
women on long-term sick leave, the Work Ability Index and a single-item
question showed strong predictive value for the degree of sick leave and
health-related quality of life (HRQoL) (175).
In summary, patients’ capacity of predicting the length of the sick-listing
period should be taken into account in the sickness certification procedure.
Several studies have shown that physicians often issue the certificate on the
request of the patient and rely on the patients’ own assessment of workability (176-178). This might be regarded as a less professional way of handling
sickness certifications, but given the evidence listed above it might rather be
the mode of sickness certification with the highest precision as to sick leave
duration.

Red flags, signs of alert in sick leave
One possibility for drawing attention to alert signs and symptoms indicating
a patient at risk of long-term sick leave might be to introduce so-called ‘red
or yellow flags’. Most physicians are familiar with red flags, originally designed for use in acute low-back pain, but the underlying concept can be
applied more broadly as clinical indicators of possible serious underlying
conditions requiring further medical intervention. Yellow flags are psychosocial indicators suggesting increased risk of progression to long-term distress, disability and pain. They indicate psychosocial barriers to recovery. In
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principle, yellow flags can also be applied to assess the likelihood of the
development of persistent problems from any acute pain. A suggestion for
further research is to investigate whether the determinants − previous sick
leave days, age, sick leave diagnosis, and the patients’ assessment of sick
leave conclusion − might serve the purpose of red flags in the sickness certification consultation.
The most important finding in this study was the significance of only these
three determinants; previous sick leave, diagnosis, and age predicting time to
sick leave conclusion as well as the possible use of these determinants in an
easy-to-use screening tool, a nomogram. Consequently, GPs’ access to sick
leave track records is a prerequisite for solving this task. The patients’ own
assessment on time to sick leave conclusion might be a fourth significant
determinant to include in the prediction.
However, there are other factors than an early start to rehabilitation of
importance in primary health care for a successful outcome for sick leave
conclusion, for example the right measures, at the right time, patients mentally prepared for the measure, and measures of high quality. In other words,
an individual pathway must be tailored to enhance sick leave conclusion, in a
collaborative teamwork with stakeholders.
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Conclusions

General conclusions
A few high-impact determinants for long-term sick leave, number of sick
leave days in the previous year, sick leave diagnosis and age, can be applied
in a screening tool to predict time to sick leave conclusion with a high degree of explanation (86-89%) for patients in primary health care. The patients’ own assessment on sick leave conclusion is valuable information for
GPs in the sickness certification consultation while assessing the length of
sick leave. Multidisciplinary interventions for sick leave conclusion among
patients on sick leave in primary health care need to be individually tailored.

Implication for practice
An implication for clinical practice is that the nomograms can be a valuable
tool not only for GPs when assessing their sickness-certified patients time
for sick leave conclusion, but also for rehabilitation teams and stakeholders
in vocational rehabilitation. Patients found to be at high risk of long-term
sick leave might be referred to a rehabilitation team for a thorough medical
examination and the necessary vocational rehabilitation can be initiated at an
early stage. In a next step, systematic rehabilitation with collaboration between employer, occupational health service, and the local Social Insurance
Agency is necessary (32).

Suggestions for further research
Future studies should be designed in order to allow conclusions to be drawn
with respect to the generalisability of the findings. Such studies, preferably
using a randomised controlled design, combined with a well-designed intervention, may answer the question of whether these nomograms are sufficiently sensitive and specific to enable early identification of patients at risk
of long-term sick leave. Are they valid and reliable tools for everyday use,
not only for GPs and the rehabilitation team but also for physicians in other
specialities and stakeholders in the Swedish Social Insurance Agency, the
Employment Agency and the Community?
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This study also highlights the need to address the importance of the patients’ own assessment on sick leave conclusion. A suggestion for the
above-mentioned research is to combine the nomograms with the patients’
prediction, which might improve the degree of explanation on sick leave
conclusion.
Another possibility for drawing attention to alert signs and symptoms indicating a patient at risk of long-term sick leave might be to introduce red
flags in the sickness certification process.
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Swedish summary

Sjukfrånvaro och arbetsoförmåga är ett problem i Sverige med stora
konsekvenser för individen, socialt, i arbetslivet och för samhället. Ju längre
sjukfrånvaro desto mindre sannolikhet att individen kommer tillbaka i arbete
men det är svårt för en läkare vid ett tidspressat mottagningsbesök att veta
vem som är en riskpatient för långtidssjukskrivning eller inte.
Övergripande syfte med avhandlingsarbetet var att tidigt identifiera patienter i primärvård med risk för långtidssjukskrivning och därmed komma
igång med behandlingar och arbetsrehabiliterande insatser för att möjliggöra
snabbare återgång i arbete eller att kunna vara arbetssökande. I denna treåriga prospektiva kohortstudie ingick 943 patienter som sjukskrevs på en
vårdcentral i Eskilstuna under 8 månader 2004.
Först analyserades kända riskvariabler för långtidssjukskrivning och deras
relativa betydelse för tid till avslut av sjukskrivning (Studie I). Störst risk för
längre sjukskrivningstid visade tidigare antal sjukskrivningsdagar, psykisk
diagnos och högre ålder. Diagnoser som övre luftvägsinfektioner och ögonoch öronsjukdomar hade minst risk.
Två modeller testades för skattning av tid till avslut av sjukskrivning. Den
ena baserades på en klinisk bedömning inklusive ”magkänsla” och den andra
på en databaserad multivariat analys med de viktigaste riskvariablerna. Ett
prognosverktyg (nomogram) utvecklades för sannolikhetsbedömning av tid
till avslut av sjukskrivning (Studie II). Skattningsmodellerna visade 73-76 %
överensstämmelse mellan den skattade och den verkliga arbetsåtergången
inom 28-180 dagar, dock med ca 10 % högre precision i den databaserade
modellen.
Effekten utvärderades av en tidig intervention med multidisciplinär arbetsrehabilitering i samverkan med myndigheter mellan en grupp högrisk
patienter (n=170) för långtidssjukskrivning och en matchad kontrollgrupp
sjukskrivna (n=340) som fick sedvanlig behandling (Studie III). Under de
första 14 dagarna avslutade interventionsgruppen sjukskrivning i högre grad
än den matchade kontrollgruppen men dag 15-112, när interventionen
pågick, avslutade kontrollgruppen snabbare. Efter dag 113-1095 sågs ingen
skillnad mellan grupperna.
De sjukskrivnas egen skattning av chans till återgång i arbete inom sex
månader jämfördes med ett rehabiliteringsteams skattning (Studie IV).
Överensstämmelsen var god mellan patienternas och rehabiliteringsteamets
skattningar men en könsskillnad noterades då kvinnornas och rehabilitering71

steamets skattningar överensstämde i högre grad än skattningarna mellan
männen och teamet. Männen hade en klart lägre tilltro till sin möjlighet att
återgå i arbete än vad rehabiliteringsteamet hade.
Slutsatser: Tidig prediktion för tid till avslut av sjukskrivning är möjlig
baserad på ett fåtal riskvariabler och för bättre prediktion bör denna kompletteras med patientens egen skattning. Tidig multidisciplinär arbetsrehabilitering i samverkan med myndigheter av sjukskrivna i primärvård med hög risk
för långtidssjukskrivning, minskade sjukskrivningen men visade ingen
skillnad mellan interventionsgrupp och en matchad kontrollgrupp efter
avslutad intervention.
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