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S

Context: Sick leave is a major problem in public health. The Karasek demands/control/social support/
strain (JDCS) model has been largely used to predict a wide range of health outcomes and to a lesser
extent sickness absence.
Study objective: The aim of the study was to test the predictive power of the JDCS model in relation with
one year incidence of sick leave in a large cohort of workers.
Design and setting: Cohort study conducted between 1994 and 1998 in 25 companies across Belgium.
Participants: A total of 20 463 workers aged 35 to 59 years were followed up for sick leave during one
year after the baseline survey.
Outcomes: The outcomes were a high sick leave incidence, short spells (>7 days), long spells (>28 days),
and repetitive spells of sickness absence (>3 spells/year).
Main results: Independently from baseline confounding variables, a significant association between high
strained jobs with low social support and repetitive spells of sickness absence was observed in both sexes
with odds ratios of 1.32 (99% CI, 1.04 to 1.68) in men and 1.61 (99% CI, 1.13 to 2.33) in women. In
men, high strained jobs with low social support was also significantly associated with high sick leave
incidence, and short spells of sick leave with odds ratios of 1.38 (99% CI, 1.16 to 1.64) and 1.22 (99% CI,
1.05 to 1.44) respectively.
Conclusions: Perceived high strain at work especially combined with low social support is predictive of sick
leave in both sexes of a large cohort of the Belgian workforce.

ome studies have suggested that occupational stress is
related to ill health and outcomes such as absenteeism.1 2 At present, virtually all researchers agree that job
stress results from the interaction of the worker and the
working conditions and that both are relevant in evaluating
stress. However, in a public health approach, environment is
considered to be the main determinant of stress.3 One of the
most influential models in research on the relation between
working conditions and health is the Karasek job-demandcontrol-social support (JDCS) model.2 4 In contrast with
stress models developed previously, the JDCS model postulates that psychological strain, and subsequent illness, result
from the interaction of two types of job characteristics:
psychological demands of the work situation (stressors) and
environmental moderators such as control and social support
over those demands. Psychological job demands include
several stressors affecting work and are felt to be the primary
source of stress: perception of the workload, the work
rhythm, and possible conflicting demands. Job control or
decision latitude on the other hand includes control over use
of skills, time allocations, and organisational decisions.2
Social support includes support received from colleagues
and superiors.5 The main hypothesis of the JDCS model states
that people in occupations with high psychological demands
and low control or ‘‘strain hypothesis’’ are at increased risk
for physical and psychological symptoms, coronary heart
disease, sick leave, job and life dissatisfaction, and medication use (‘‘strain hypothesis’’).2 Jobs having this particular
combination are identified as high strained work in contrast
with relaxed jobs that combine low demands and high
control. The worst combination, iso-strain—high demands,
low control, and low support—would have the most adverse
health consequences. In that way, the model presents a clear
prediction of the work conditions associated with stress3 and

provides starting points for improvement of employee health
by way of job redesign.2 6
Many studies using the JDCS model have shown significant association between job characteristics on one hand
and coronary heart disease,7–10 hypertension,10–13 psychological disorder and health status and functioning,14 15 on the
other. Few studies tested the model to predict sick leave.16–22
In Belgium, all workers are entitled to medical insurance
and to benefit from that, a certificate from a medical doctor is
required for all spells of more than one day of absence. Thus
workers are consulting for symptoms and for signs related to
either organic or functional (so called psychosomatic)
diseases. A full salary is guaranteed for white collars during
the first month and during 14 days for the blue collars. In
that way, medically certified absence is an important and a
convenient measure of workers’ health. However, as health
has a social and psychological dimension, sick leave is also
influenced by psychosocial circumstances.
Being also an indicator of productivity, sick leave is at the
intersection of economy, clinical medicine, occupational
medicine, and public health.
To our knowledge, our study is one of the largest
prospective studies that examines the relations between self
report job characteristics and objective measures of sick leave
in a large multi-occupational and multi-sectorial cohorts of
both sexes, taking into account a large number of potential
confounding variables.

METHODS
As the design and methods of the study have been described
in detail elsewhere,14 23 we will only summarise them.
The field work in 25 large companies or public administrations across Belgium has been conducted in the period
between 1994 and 1998. Of all those on the payroll, a total of
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21 419 subjects aged 35–59 accepted to participate in this
study, which represents 48% of all eligible subjects.
The main variables below were recorded by a self
administered questionnaire:
Sociodemographic: age, sex, marital status, level of
education, mother tongue and country of birth.
Occupation: job title was classified using the International
Standard Classification of Occupations (ISCO-88)24 divided in
three categories [ISCO 1–2, 3–5, and 7–9].
Both level of education and occupation are used as proxy
for the socioeconomic status.25
Health symptoms and presence of longstanding diseases:
presence of angina, respiratory problems,26 and history of
diabetes.
Health perception: the ‘‘current health index’’ (CHI) is a
score computed from the VOEG scale (Vragenlijst Over
Ervaren Gezondheid) [questionnaire on health perception],
a Dutch scale built up from 13 closed questions each having
two outcomes (yes = 1/no = 0) and thus adding up to a scale
between 0 and 13.27 The scale was categorised in tertiles.
Smoking habits and alcohol consumption: the standardised questionnaire from the MONICA study was used.28
Job characteristics: Karasek’s questionnaire29 with a total
of 26 standardised items. Questions include nine on
psychological job demands, nine questions on control or
decision latitude, and eight on global social support at work.
Each item has four closed possible answers: ‘‘fully disagree’’;
‘‘disagree’’; ‘‘agree’’; ‘‘fully agree’’. The questionnaire has
been translated into French, back translated into English,
and validated by R Karasek. A Dutch version has been also
translated and tested in a pilot study. We used an algorithm
to replace up to one missing value per scale: this missing
value was given the mean score computed from the set of
remaining valid scale items for that particular respondent
picking up 5% more valid cases at most.30 These scales proved
to contain acceptable internal consistency (a between 0.66
and 0.87 in men and between 0.66 and 0.88 in women) and
scale validity in the Belstress cohort.31 For the univariate
analyses, we categorised the different basic scales in quartiles
separately for men and women. For the construction of the
two scales ‘‘strain’’ and ‘‘iso-strain’’, we dichotomised the
basic scales using sex specific medians. Jobs with low
demands and high control are referred to as ‘‘relaxed’’, those
with low demands and low control as ‘‘passive’’, those with
high demands and high control as ‘‘active’’, and finally those
with high demands and low control as ‘‘strained’’. Jobs with
high demands, low control, and low social support are
referred to as ‘‘high strained with low support’’. Jobs with
low demands, low control, and low social support are referred
to as ‘‘passive with low support’’.
Depression: the Iowa short version (11 items) of the
original CES-D scale32 developed by Kohout et al was used.
This short version has been validated in elderly subjects33 and
in women.34 This variable has been categorised in tertiles.
Social support outside work: the most widely accepted
scale of social support outside work since the seminal paper
of Berkman and Syme in 1979 was used.35
Variables listed below were recorded during a clinical
examination. For more details, see Coetsier et al 1996.36

N
N
N

Anthropometric data: height, weight from which body
mass index was computed (kg/m2).
Blood pressure increase (yes/no): hypertension was define
as having a systolic blood pressure above 140 and/or a
diastolic blood pressure above 90 with or without
treatment.
Electrocardiogram: the CHD prevalence at baseline was
assessed using the Minnesota code.37 Subjects having a
code I1,2,3 or/and IV 1,2,3 or/and V1,2 or VII 1 were
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considered as possible or probable ‘‘ischaemic ECG’’ at
baseline.
Biology: total cholesterol dichotomised ((5.0 mmol/l and
above).

Sick leave: all workers who participated in the baseline
examination agreed to be screened for sick leave.
Computerised sickness absence records were obtained from
24 of 25 companies during 12 months after the baseline
examination. Length of spells were computed on a calendar
basis. Partial days off of work were counted as full days. As
the recording of sick leave in Belgium is strictly ruled under
law requiring medical certification and is related to the
management of salaries, we may not expect much incorrect
reporting in this respect.
All the workers with a follow up less than one year
(deceased persons, (pre)-retirement, dismissals, resignation,
lost to follow up) were excluded from the analyses. We
excluded also absenteeism attributable to maternal leave.
Finally a total of 20 463 workers (15 557 men and 4906
women) were screened for sick leave during a complete year.
As spells of one day of sickness absence do not require any
medical certificate, we excluded them from the computing of
the different outcomes. Centile 75 (C75) of the distribution of
the total annual sickness days was used as cut off to classify
the workers with a high one year incidence rate of sick leave.
The C75 for men and women was 9 and 13 days respectively.
As different types of sick leave are related to different
problems,19 38 39 we defined more specific end points such as
short spells (at least one short spell (>7 days) per year), long
spells (at least one long spells (>28 days) per year), and
repetitive spells of sick leave (at least three spells per year).
Table 1 details the number of participants across each of the
outcomes.
To control for a possible type I error due to the multiple
analyses performed, we used a level of significance of 1%
(a = 0.01) in all analyses. Accordingly 99% confidence
intervals (99% CI) were calculated. Age adjusted ORs and
their 99%CI were calculated for men and women separately
using logistic regression. Multiple logistic regression was
used to examine associations between work characteristics
and high sick leave incidence, short spells, and repetitive
spells of sickness absence. As long spells were comparatively
rare events, a modelling incidence approach such as Poisson
regression was used to examine the associations between this
outcome and job characteristics.40–42 We tested three models
for the four outcomes: the first one (model 1) took into
account age, occupation, education, marital status, place of
birth, mother tongue, social support outside the work,
smoking, and alcohol consumption. In addition to these
variables, the second model (model 2) took into account
objective health status variables (biological variables such as
blood pressure, cholesterolaemia, body mass index, presence
of longstanding illness, and symptoms like cough assessed by
questionnaire and coronary heart disease assessed by ECG
and questionnaire); in the last one (model 3), we added the
health perception (CHI) and the depression status (figures 1,
2, and 3). In the multivariate analyses, 15 %, 15.5 %, and 22.4
% of the total subjects followed up for sick leave had
incomplete data in model 1, 2, and 3 respectively. Missing
values for health perception, Karasek’s scale, social support
outside the work, depression, and ISCO account for 8.5%,
8.0%, 3.9%, 3.5%, and 2.9% respectively of the total subjects
followed up for sick leave. Logistic regression analyses were
done using SPSS 10.0 for Windows and the ‘‘Hosmer and
Lemeshow’’ test has been used to test the fitting of the
models.43 For the Poisson regression analyses, we used the
statistical package SAS. For short spells, the deviance was
largely above the number of degree of freedom indicating a
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Table 1

509

Number (%) of participants across different outcomes

Number of participants
days >C75
Number of participants
absence
Number of participants
absence
Number of participants
Number of participants

Men (n = 15557)

Women (n = 4906)

with a total number of sickness absence

3949 (25.4)

1306 (26.6)

with at least one short spell of sickness

5867 (37.7)

2340 (47.7)

with at least one long spell of sickness

1018 (6.5)

443 (9.0)

with repetitive spells of sickness absence
without any sickness absence days

1538 (9.9)
7219 (46.4)

781 (15.9)
1674 (34.1)

poor fit of the model whereas the deviance for long spells was
close to 1.40 42
The study has been approved by the medical ethics
committee of the faculty of medicine of the Université Libre
de Bruxelles.

RESULTS
Univariate analysis
There was a clear association between work characteristics
and high sick leave incidence (>C75) as well as short, long,
and repetitive spells of sick leave. Men who reported low
levels of control at work (quartile 1), have a 2.52-fold
increase in the age adjusted risk of having high rate of sick
leave (>C75) compared with those who reported high levels
of control (quartile 4) (table 2). For short, long, and repetitive
spells of sick leave, we found a 1.66-fold, 3.29-fold, and 2.71fold increase in the age adjusted risks respectively. Lack of
social support at work was positively associated with
absenteeism: odds ratios ranged from 1.38 for long spells to
1.68 for repetitive spells.

For women, the same pattern was found for social support
at work but less pronounced for job control (table 3).
Compared with relaxed jobs, high strained jobs were
associated with significant increase in age adjusted sick leave
outcomes in both genders: in men, odds ratios ranged from
1.43 (short spells) to 2.01 (long spells) and in women from
1.37 (short spells) to 1.82 (repetitive spells). Compared with
relaxed jobs, passive jobs were associated with a significant
increase of all sick leave outcomes in men and with high sick
leave incidence and repetitive spells in women. As compared
with all other jobs combined, high strained and passive jobs
with low levels of social support at work were associated with
a significant increase of almost all sick leave outcomes in
both sexes.

Multivariate analysis
In men, adjusting for other potential confounders than age
(model 1) reduced the association between job characteristics
and absenteeism but the association remained significant.

Figure 1 High sick leave incidence in
relation with job characteristics,
adjusted for various factors.
Confounding factors: age, occupation,
education level, marital status, country
of birth, language, social support
outside the work, lifestyle factors.
`Confounding factors: same as model
1+blood pressure, cholesterolaemia,
BMI, diabetes and CHD status, angina,
respiratory problems. 1Confounding
factors: same as model 2+health
perception (CHI), depression index.
+Low demands, ++high control,
+++high support, ++++low strain jobs,
+++++all other jobs. *p(0.01;
**p(0.001; ***p(0.0001
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Figure 2 Short spells of sick leave in
relation with job characteristics,
adjusted for various factors.
Confounding factors: age, occupation,
education level, marital status, country
of birth, language, social support
outside the work, lifestyle factors.
`Confounding factors: same as model
1+blood pressure, cholesterolaemia,
BMI, diabetes and CHD status, angina,
respiratory problems. 1Confounding
factors: same as model 2+health
perception (CHI), depression index.
+Low demands, ++high control,
+++high support, ++++low strain jobs,
+++++all other jobs. *p(0.01;
**p(0.001; ***p(0.0001.

Figure 3 Repetitive spells of sick leave
in relation with job characteristics,
adjusted for various factors.
*Confounding factors; age, occupation,
education level, marital status, country
of birth, language, social support
outside the work, lifestyle factors;
confounding factors: same model
1+blood pressure, cholesterolaemia,
BMI, diabetes and CHD status, angina,
respiratory problems; `confounding
factors, same as model 2+health
perception (CHI), depression index.
+Low demands, ++high control,
+++high support, ++++low strain jobs,
+++++all other jobs. *p(0.01;
**p(0.001; ***p(0.0001.
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3066
3371
4370
3722

3336
2614
1784
6795

3696
3893
4396
2544

11169
1741
1618

(,62)
(62–69.9)
(70–77.9)
(>78)

Social support at work
Quartile 1 (,21)
Quartile 2 (21–22.9)
Quartile 3 (23–23.9)
Quartile 4 (>24)

Strain
Relaxed
Passive
Active
High strain

Iso-strain
Else
Passive jobs with low support
Strained jobs with low support
(1.43 to 1.91)
(1.54 to 2.07)

(1.43 to 1.91)`
(0.69 to 0.91)`
(1.47 to 1.99)`

(1.38 to 1.81)`
(0.98 to 1.30)
(0.91 to 1.26)

(2.17 to2.92)`
(1.64 to 2.21)`
(1.17 to 1.56)`

1
1.42
1.44

1
1.35
0.92
1.43

1.39
1.11
1.17
1

1.66
1.50
1.17
1

1
0.96
0.90
0.89

(1.24 to 1.62)`
(1.26 to 1.66)`

(1.20 to 1.53)`
(0.81 to 1.04)
(1.24 to 1.64)`

(1.24 to 1.55)`
(0.98 to 1.26)
(1.02 to 1.35)*

(1.46 to 1.89)`
(1.32 to 1.70)`
(1.03 to 1.32)

1
1.83
1.92

1
1.85
0.80
2.01

1.38
1.24
0.94
1

3.29
2.50
1.62
1

1
0.90
0.91
0.80

(1.45 to 2.32)`
(1.51 to 2.45)`

(1.45 to 2.36)`
(0.60 to 1.05)
(1.55 to 2.62)`

(1.12 to 1.71)`
(0.97 to 1.57)
(0.69 to 1.27)

(2.47 to 4.34)`
(1.87 to 3.33)`
(1.20 to 2.17)`

(0.69 to 1.16)
(0.71 to 1.15)
(0.63 to 1.01)

Repetitive spells

1
1.78
1.87

1
1.64
0.84
1.80

1.68
1.19
1.10
1

2.71
1.87
1.39
1

1
0.98
0.96
0.88

1409

OR

(>3/year)
Age adjusted

(1.45 to 2.17)`
(1.52 to 2.29)`

(1.34 to 2.01)`
(0.67 to 1.04)
(1.44 to 2.23)`

(1.41 to 2.00)`
(0.97 to 1.46)
(0.86 to 1.40)

(2.18 to 3.38)`
(1.49 to 2.34)`
(1.11 to 1.74)`

(0.79 to 1.22)
(0.79 to 1.17)
(0.72 to 1.07)

(99%CI)
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*p(0.01; p(0.001; `p(0.0001. 1Number of events, number of person above centile 75 of total number of days of sick leave (9 d).

1
1.65
1.79

1
1.58
0.79
1.71

1.51
1.13
1.07
1

2.52
1.91
1.35
1

(0.74 to 1.00)*
(0.74 to 0.97)
(0.67 to 0.87)`
(0.84 to 1.09)
(0.79 to 1.02)
(0.79 to 1.01)

Job control
Quartile 1
Quartile 2
Quartile 3
Quartile 4

1
0.86
0.84
0.76

930

(99%CI)

3536
2742
3852
4399

5465

OR

Number of events
Job demands
Quartile 1 (,20.25)
Quartile 2 (20.25–22.9)
Quartile 3 (23–25.9)
Quartile 4 (>26)

(99%CI)

Work characteristics

OR

OR

Number

Men (n = 14529)
(99%CI)

(>1/year)
Age adjusted

36451

Long spells (.27 d)

Short spells((7 d)
(>1/year)
Age adjusted

High sick leave incidence

High sick leave incidence, short, long, and repetitive spells of sickness absence among 24 Belgian companies, by self reported work characteristics (men)

>C75
Age adjusted

Table 2

Occupational stress and incidence of sick leave in the Belgian workforce

949
962
1248
1148

1064
776
501
1966

1185
1174
1211
737

3278
556
473

(,56)
(56–63.9)
(64–71.9)
(>72)

Social support at work
Quartile 1 (,21)
Quartile 2 (21–22.9)
Quartile 3 (23–23.9)
Quartile 4 (>24)

Strain
Relaxed
Passive
Active
High strain

Iso-strain
Else
Passive jobs with low support
Strained jobs with low support
(1.00 to 1.69)
(1.34 to 2.30)`

(1.01 to 1.65)*
(0.81 to 1.34)
(1.34 to 2.30)`

(1.26 to 1.94)`
(0.80 to 1.34)
(0.60 to 1.14)

(1.31 to 2.19)`
(1.00 to 1.69)
(0.83 to 1.38)

1
1.23
1.41

1
1.15
1.05
1.37

1.32
1.06
0.96
1

1.21
1.21
1.01
1

1
0.95
0.98
1.07

(0.97 to 1.56)
(1.09 to 1.82)

(0.93 to 1.43)
(0.85 to 1.30)
(1.07 to 1.74)

(1.09 to 1.61)`
(0.85 to 1.32)
(0.74 to 1.24)

(0.97 to 1.52)
(0.96 to 1.51)
(0.82 to 1.25)

(0.75 to 1.20)
(0.77 to 1.25)
(0.84 to 1.36)

*p(0.01; p(0.001; `p(0.0001. 1Number of events, number of person above centile 75 of total number of days of sick leave (13 d).

1
1.30
1.75

1
1.29
1.04
1.75

1.57
1.03
0.83
1

1.69
1.30
1.07
1

(0.82 to 1.44)
(0.84 to 1.48)
(1.03 to 1.80)*

1
1.21
1.77

1
1.19
0.87
1.64

1.57
0.85
1.12
1

1.73
1.32
1.09
1

1
1.07
1.14
1.18

(0.80 to 1.83)
(1.20 to 2.61)`

(0.81 to 1.74)
(0.58 to 1.32)
(1.09 to 2.45)*

(1.13 to 2.18)`
(0.55 to 1.31)
(0.70 to 1.79)

(1.16 to 2.58)`
(0.87 to 2.01)
(0.73 to 1.65)

(0.69 to 1.66)
(0.73 to 1.77)
(0.76 to 1.84)

(99%CI)

Job control
Quartile 1
Quartile 2
Quartile 3
Quartile 4

1
1.09
1.11
1.36

372

OR

739
1243
1164
1161

2074

(99%CI)

Number of events
Job demands
Quartile 1 (,20)
Quartile 2 (20–22.9)
Quartile 3 (23–25.9)
Quartile 4 (>26)

OR

OR

Number

Work characteristics

(99%CI)

(>1/year)
Age adjusted

(>1/year)
Age adjusted

>C75
Age adjusted

Women (n = 4307)

11111

Long spells (.27 d)

Short spells ((7 d)

1
1.57
2.12

1
1.30
0.96
1.82

1.77
1.24
0.96
1

1.36
1.00

1.70

1
1.01
0.94
1.22

663

OR

(>3/year)
Age adjusted

Repetitive spells

(1.16 to 2.13)`
(1.56 to 2.87)`

(0.97 to 1.76)
(0.70 to 1.32)
(1.32 to 2.51)`

(1.37 to 2.30)`
(0.91 to 1.69)
(0.65 to 1.42)

(1.25 to 2.32)`
(0.99 to 1.87)
(0.73 to 1.37)

(0.72 to 1.42)
(0.67 to 1.33)
(0.87 to 1.70)

(99%CI)
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Table 3 High sick leave incidence, short, long, and repetitive spells of sickness absence among 24 Belgian companies, by self reported work characteristics (women)

512

513

Table 4 Long spells of sickness absence and job characteristics, adjusted for various confounding factors by Poisson
regression
Model 1*

Model 2

Model 3`

Adjusted

Adjusted

Adjusted

Iso-strain

RR 99% CI

RR 99% CI

RR 99% CI

Men
No
Passive jobs with LSS
Strained jobs with LSS
Women
No
Passive jobs with LSS
Strained jobs with LSS

(851
1
1.39
1.69
(333
1
1.25
1.70

(847
1
1.39
1.66
(329
1
1.22
1.64

(775
1
1.32
1.42
(279
1
1.08
1.33

cases n = 13381)
(1.09 to 1.78)
(1.33 to 2.16)
cases n = 3962)
(0.83 to 1.89)
(1.16 to 2.50)

cases n = 13338)
(1.09 to 1.77)
(1.30 to 2.12)
cases n = 3948)
(0.81 to 1.85)
(1.11 to 2.42)

cases n = 13344)
(1.02 to 1.70)
(1.09 to 1.85)
cases n = 3537)
(0.68 to 1.72)
(0.86 to 2.06)

*Confounding factors, age, occupation, education level, civil status, language (French-Dutch), social support at home, smoking, social support at work;
confounding factors, idem+blood pressure, cholesterolaemia, BMI, diabetes and CHD status (angina and/or ECG), respiratory problems; `confounding factors,
idem+health perception (CHI), depression index.

Further adjustment for objective health variables (model 2)
had minimal effects on these associations. In contrast,
further adjustment for health perception and depression
status simultaneously (model 3) reduced considerably the
relation between job characteristics and high sick leave
incidence, short, long, and repetitive spells of sickness
absence. The relation between job characteristics and short
spells was the least reduced in model 3.
For instance, in model 1 in men, when compared with jobs
with high levels of control, jobs with low levels of control
increased the risk of high sick leave incidence, short, and
repetitive spells of sick leave with ORs of 1.42 (99% CI, 1.27 to
1.59), 1.29 (99% CI, 1.16 to 1.43), and 1.43 (99% CI, 1.21 to
1.69) respectively. In the second model, the ORs are similar
whereas in the third model, ORs were reduced to 1.34 (99%
CI, 1.19 to 1.52), 1.27 (99% CI, 1.14 to 1.42), and 1.35 (99%
CI, 1.13 to 1.61) respectively.
In model 1 in men, when compared with all other jobs
combined, high strained jobs with low levels of social support
at work increased the risk of high sick leave incidence with
ORs of 1.68 (99% CI, 1.43 to 1.96). In the second model, the
ORs are similar whereas in the third model, ORs were
reduced to 1.38 (99% CI, 1.16 to 1.64). The same pattern was
also found for short and repetitive spells. When using Poisson
regression for long spells, we observed also the same pattern
(table 4). Thus compared with all other jobs combined, men
with high strained jobs with low levels of social support have
an increased risk of long spells with RRs of 1.69 (1.33 to
2.16), 1.66 (1.30 to 2.12), and 1.42 (1.09 to 1.85) in model 1,
2, and 3 respectively.
In women, we found the same patterns but only repetitive
spells of sick leave were significantly associated with low
levels of job control and high strained jobs with low levels of
social support at work in the saturated model. For other end
points, associations were not significant although in the same
direction.
Attributable fraction
From the ORs obtained in the multivariate analyses (model
1) and the prevalence of jobs with low control, we estimated
the impact of improving job control on incidence of sick leave
(number of sick days above C75) by calculating the
attributable fraction among exposed workers and multiplying
it by the prevalence of exposition. In men, sick leave
incidence (number of sick days above C75) could be reduced
by 12.4% if low job control could be eliminated that is to say
1265 days per year and per 1000 workers. In the same way,
sick leave incidence in women could be reduced by 10.6% if
low job control could be eliminated that is to say 1329 days
per year and per 1000 workers.

Sensitivity analysis
Sensitivity analyses using the C60 of the distribution of the
total annual sickness days (four days in men and seven days
in women) as well as other definition of short spells
((3 days) and long spells (>10 days) has been performed
(model 1) and gave in general similar results. For instance in
men and women, compared with all other jobs, high strained
jobs with low social support were associated with an
increased risk of having high sick leave incidence (>C60)
with an OR of 1.67 (99% CI, 1.44 to 1.94) and 1.80 (99% CI,
1.38 to 2.36) respectively. For short spells, we observed OR of
1.35 (99% CI, 1.15 to 1.57) and 1.27 (99% CI, 0.96 to 1.66)
and for long spells, 1.62 (99% CI, 1.36 to 1.93) and 1.48 (1.09
to 2.00) respectively.
Missing data
Finally, in table 5, we compared people included in model 3
with those excluded from this model because of incomplete
data. Compared with the group with complete data, means
scores of demands and control were significantly lower in the
‘‘missing group’’ whereas means scores of social support and
depression were significantly higher. Health perception was
not significantly different in the two groups. As depression is
positively associated with both job stress and sick leave,
results in model 3 are probably a little overestimated. To
estimate the effect of missing value of the Karasek’s scales on
the results, we calculated a mean score value of demands,
control, and social support by sex, two digit ISCO, and
company in the rest of the database. Missing values in the
Karasek’s scales decreased from 8.0% to 1.0% after their
replacement by these computed mean scores. Results
obtained with these new scores were very similar: OR in
model 3 were slightly higher after replacement of missing
value in the Karasek’s scales except for short spells in men
and high sick leave incidence in women. Thus compared with
all other jobs, high strained jobs with low social support in
men and women were associated with an increased risk of
having repetitive spells with an OR of 1.34 (1.07 to 1.68) and
1.68 (1.19 to 2.37) respectively. For short spells, we observed
OR of 1.20 (1.04 to 1.39) and 1.25 (0.94 to 1.67) whereas for
high sick leave incidence, we observe OR of 1.41 (1.20 to
1.66) and 1.31 (0.97 to 1.79) respectively.

DISCUSSION
Previous studies on absenteeism are difficult to compare
because of differences in the way job characteristics such as
demands were reported: in a subjective16–19 21 22 or objective
way.20 Moreover, sick leave was either self reported16 17 22 or
not,18–21 the point in time of sick leave measurement was
either before16 or after job stress measurement,17–22 the type of
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Group with at least 1 missing
variable (n = 3213)

,0.0001
,0.0001
NS
0.001
0.07
22.70 (4.07)
62.48 (12.07)
22.73 (3.89)
16.87 (4.62)
5.86 (3.53)
23.41 (4.07)
64.31 (12.36)
22.63 (3.70)
16.30 (4.32)
5.62 (3.42)
,0.0001
,0.0001
0.021
,0.0001
NS
23.08 (4.19)
68.04 (12.23)
22.99 (3.74)
15.20 (3.95)
4.24 (3.33)
23.55 (4.15)
70.04 (12.01)
22.80 (3.52)
14.91 (3.75)
4.12 (3.15)
Demands
Control
Social support
Depression index
Health perception index (CHI)

Group with complete data
(n = 3537)
Group with complete data
(n = 12344)

Table 5 Means of main independent variables by sex (SD)

p Value (Mann-Whitney)

Women
Men

Group with at least 1 missing
variable (n = 1369)

p Value (Mann-Whitney)
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the study was cross sectional16 17 22 or prospective18–21 and
eventually other measured covariables are different from a
study to another.
Nevertheless, our results are consistent with reports of
these studies of higher rate of sick leave among male and
female workers involved in jobs with low levels of control.16–21
As other studies,44 45 we found also a significant negative
association between social support at work and sick leave in
both sexes even after adjustments for a wide range of
confounders. However, we did not find any consistent
association between job demands and absenteeism in both
sexes. Although being felt the primary source of stress,
demands are not associated with sick leave. For most
occupations today, demands within the workplace rarely
exceed the physical and intellectual capabilities of most
workers. Thus the source of stress is to be found in work that
simultaneously combines high demands and low control.3
Another explanation is that the demands scale do not capture
all the constraints and should be better conceptualised and
expanded.
Like the Whitehall II study,19 we found that the relation
between job characteristics and sick leave are largely
independent of potential confounders (model 1 and 2).
Nevertheless, this study, like the others referred above did
not adjust for baseline health status, perceived health, and
depression although these variables are strongly associated
with perception of stressors14 and sick leave.18 20 Conceptually,
health, perceived health, and depression are generally
considered as mediators between job stressors and sick
leave.36 On the other hand, objective health status and perceived health or depression could modify the perception of
the job stressors. In that way, Ondersma et al46 consider health
perception and negative affectivity as a co-manisfestation of a
single disposition. After adjustment for objective health
variables (model 2), the association between job characteristics and sick leave remained similar. In contrast, further
adjustment for self perceived health and depression
reduced considerably the strength of the association with
the exception of short spells. Yet, the association between
job characteristics and sick leave remained significant. We
propose two possible explanations: (1) job characteristics
are linked to sick leave both indirectly through health or
health perception but also directly. One possibility is that
absenteeism could be considered as a direct coping
behaviour that is a reaction to job characteristics (a
behaviour of withdrawal from work)38 47 or as Kristensen
proposed22 ‘‘as a conscious coping behaviour seen in the light
of a person’s wish to keep his/her health and working
capacity’’. If it is confirmed, clinicians should be aware of this
in managing their patients and should take an occupational
history including assessment of psychosocial job characteristics; (2) we have not taken into account other important
conditions such as asthma, allergies, or other important
biological mediating factors between stress and absenteeism
such as immunological, biochemical, hormonal, or haemostatic factors (fig 4).48
The associations between job characteristics and short
spells are less influenced by the introduction of health
variables in the model (model 3) than for long and repetitive
spells. This is consistent with previous studies showing that
long term and repetitive spells of sickness absence are best
viewed as a measure of morbidity38 39 whereas short spells are
more influenced by psychosocial factors19 and problems other
than health.
Our findings could also suggest that sick leave may be a
reflection of employees’ perceptions of their health in
response to illness rather than physical health.38 49
In contrast with other studies,19 20 the associations between
job characteristics and sick leave is weaker in short spells
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Policy implications

N
N
N
N

The results of this study have political implications at
both the public health and labour level.
Legislation concerning stress management at the
workplace was enacted in 1996 in Belgium (Welfare
at Work act).
Practically, means to develop techniques increasing
perception of job control and social support at work
should be supported by the political authorities of both
ministries (Public health and Labour)
New legislation concerning stress management at the
workplace should be proposed adding practical means
to reduce job stress, thus increasing wellbeing at the
workforce level.

than in long spells but our definitions of short and long spells
are different as well as sick leave regulations. In our study, it
could suggest that the effect of unfavourable job characteristics on health is more important than on other factors such
as job dissatisfaction or boredom.
Iso-strained jobs have been already found associated with
poor health50 in women in a previous study, but to our
knowledge it is the first time that a study shows a significant
association between iso-strained jobs and sick leave prospectively. Having high strained jobs or high strained jobs
with low support is a major risk factor for sick leave in both
sexes. Moreover, in both sexes, the combination of the three
scales—job demands, control, and social support—is a better
predictor of sick leave than the three scales used separately
whatever the outcome analysed.
This study was prospective, relying on external and
objective sources for collecting standardised sick leave data.
In the 24 companies, sick leave data are gathered for
purposes of paying wages and can, therefore, be considered
as being both a reliable and a valid measure. Independent
and dependent variables were not gathered by the same
method, which means that the association observed were not
spurious.4 Our study population is definitely not representative of the Belgian workforce but as recalled by Kristensen4 it
is the variation of exposure that matters in analytical studies
and not representativity. As all the selected occupations come
from the secondary (industrial), tertiary (private services),
and fourth sector (public services), they represent different
positions in the demand-control-support model leading to a
large variance.
As recommended by Liberatos and et al,25 all the analyses
were done using two measures of socioeconomic status
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(education and occupation). In contrast with other studies,
we were able to control for many confounding factors.
However, several limitation of this study should be
discussed. As it is forbidden, for ethical reasons to follow
up subjects who refused to participate in an epidemiological
study, at least in Belgium, we could not compare people who
refused with those who accepted to participate. Therefore an
initial selection bias cannot be ruled out and generalisation of
results should be taken with some caution. Still the
associations observed between predictors and outcomes in
the participating cohort remain valid.
As we could not take into account in our analyses previous
absenteeism and some other factors such as biochemical,
immunological, hormonal, haemostatic, or allergic factors,
we cannot exclude that a selection effect occurred. Although
to our knowledge this has not been described yet, workers
more prone to illness through these factors could select into
passive or high strain jobs.
The comparatively large proportion of missing value for
some important measurements such as depression, health
perception, and the Karasek’s scales could also be a
limitation. The effect of missing value for depression index
gave probably an overestimation of the association between
job characteristics and sick leave. Alternatively, adjusting for
health and/or perceived health will probably underestimate
this association as these co-variables partially mediate
between job stressors and sick leave. With regard to missing
values for the Karasek’s scales, we did not find much change
after their replacement.
Because of privacy matters, it was not possible to make the
distinction between absenteeism attributable to sickness and
to work accident in some companies. For companies where
it was possible to do so, work accidents accounted for only
2.9% of the total number of days, which will probably not
influence the results.
Although absenteeism is a complex phenomenon, our
study has taken into account only some factors that influence
sick leave. Risk factors specific to the work (indispensability
at work), informal norms about acceptable levels of absence
among colleagues,22 family situation attributable to the
person or work-home interference, risks factors at the group
level, as well as psychological trait factors may be important
and should be considered when interpreting our findings.
In addition to examining spells of different duration, it
would be useful to examine spells for specific reasons for
absence. We are currently further investigating the relation
between work characteristics and depression and cardiovascular diseases.
Sick leave being an indicator of morbidity and productivity,
the results of this study may have implications in the field of
both public health and economy and should help to ‘‘rethink’’ the work and its organisation in Belgium.
Figure 4 Proposed model for the
relation of Karasek scales with sick
leave.
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We have shown evidence that job characteristics from the
Karasek’s model predict absenteeism taking into account
potential confounding variables. The next step should be to
implement a controlled intervention study or job redesign,
affecting favourably decision latitude and social support at
work. The impact of their modifications through incidence of
sick leave could be analysed and the causal relation between
job characteristics and sick leave could be strengthen.
.....................
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