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Abstract

Background: The Karasek-Johnson “Demands-Control-Social 
support” (DCS) model is one of the most widely used job stress models.
It has been largely used to predict a wide range of health outcomes and
to a lesser extent absenteeism. Our aim is to test the predictive power of
the model in relation with one year incidence of sick leave in three sec-
tors of activity, taking into account a wide range of socio-demographic and
behavioural variables.

Methods: The baseline survey of the BELSTRESS study was con-
ducted in 25 companies of the secondary, tertiary and public sectors
across Belgium between 1994 and 1998. A cohort of 15,557 males 
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(9621 from the secondary, 2640 from the tertiary and 3296 from the pub-
lic sector) and 4906 females (1076 from the secondary, 1802 from the
tertiary and 2028 from the public sector) were followed for absenteeism
during a year. The relation of psychological job demands, job control
(decision latitude), social support at work as well as the job strain con-
cept (combination of high job demands and low control) and the iso-strain
concept (job strain combined with high or low social support) was tested
in relation with high annual sick leave incidence (total number of sick
leave days above the percentile 75 of the distribution of total number of
sick leave days), short (≤7 days) and long spells (>7days) of sick leave
by univariate and multivariate logistic regression models.

Results: Independent from major baseline confounding variables we
observed a significant association between job characteristics and sick
leave: thus, low job control was associated with short and long spells 
of sickness absence in both genders with OR of 1.17 (CI 95% 1.08-1.27)
and 1.21 (CI 95% 1.09-1.34) in men respectively and 1.16 (CI 95% 
1.00-1.33) and 1.27 (CI 95% 1.06-1.51) in women respectively. We also
found an association between high strained jobs with low social support
and long spells of sickness absence in both genders with odds ratios of
1.22 (CI 95% 1.05-1.41) in men and 1.35 (CI 95% 1.05-1.74) in women.
Independently from a wide range of potential confounders, the public
sector is also associated with a significant 24% increase of sickness
absence incidence in men. Finally, we estimated the number of sickness
absence days in men avoided if control would be increased above the
median: from 529 days per 1000 workers per year (upper white collars
of the tertiary sector) to 3797 days per 1000 workers per year (lower
white collars of the public sector).

Conclusions: We have shown evidence that job stress is an inde-
pendent risk factor of sick leave whatever the gender, the occupational
class and the sector of activity. Moreover, we were able to identify within
the Karasek model those job characteristics that play a major role in the
relation between job stress and sick leave: job control and social sup-
port at work. Sick leave being an indicator of morbidity and productivity,
the results of this study have implications in the domain of both public
health and economy and should help to “re-think” the work and its organ-
isation in Belgium.

Keywords

Job characteristics, job stress, sick leave, stress models, demands-control-support
model, sectors of activity.
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Introduction

One of the most popular and influential stress models in the domain
of job stress and employee health is the demands-control-social sup-
port (DCS) model proposed by Karasek and colleagues (1, 2).

In this model, job environment is considered to be the main deter-
minant of stress (1, 3) and one postulates that psychological strain, and
subsequent physiological illness, result from the interaction of two types
of job characteristics: psychological demands of the work situation (stres-
sors) and environmental moderators such as control or decision latitude
and social support at work. 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 includes control over use of
skills, time allocations, and organisational decisions (1). Social support
at work includes support received from colleagues and superiors. Jobs
defined by high demands in combination with low control (high strained
jobs) are considered stressful as they induce autonomic arousal leading
to physical and psychological symptoms instead of enabling experiences
of learning, stimulation and satisfaction (“strain hypothesis”) (1). High
strained jobs joined with a low social support at work (“iso-strain”) con-
stitute the worst combination in terms of adverse health consequences.

In that way, the model presents a clear prediction of the work condi-
tions associated with stress (4) and provides starting points for improve-
ment of employee health by way of job redesign (1, 5).

Many studies using the JDC model have demonstrated significant
associations between job demands, decision latitude, strain and iso-
strain on one hand and coronary heart disease (6-8), psychological dis-
order and health status and functioning on the other (9-11). A few stud-
ies tested the model (especially the expanded model) to predict sickness
absence (12-19). Most of them are based on one branch (18) or sector
(15, 16) of activity. Only one study was based on data from different
companies belonging to different sectors of activity (17) but the sample
size was insufficient to show statistical association within each sector.

In Belgium, all workers are entitled to medical insurance and in order
to benefit from that, a certificate from a medical doctor is required for all
spells of more than one day of absence. 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. 
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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-reported job characteristics and
objective measures of sick leave in a large multi-occupational and multi-
sectorial cohort of both genders, 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 (11, 20), we will summarise them here.

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 21,419 subjects aged 35-59 accepted
to participate in this study, which represent 48% of all eligible subjects.

The main variables below were recorded by a self administered ques-
tionnaire:

Socio-demographic: age, sex, marital status, level of education 
(elementary; secondary technical or not; high school or university), mother
tongue (French or Dutch) and country of origin. 

Occupation: job title was classified using the International Standard
Classification of Occupations (ISCO-88) 21 divided in 3 categories 
[ISCO 1, 2 = Occupational class I or upper white collars (managers, pro-
fessionals), ISCO 3, 4, 5 = Occupational class II or lower white collars
(technicians, clerks-service workers), ISCO 7, 8, 9 = Occupational class
III or blue collars (craft & trade workers-machine operators and elemen-
tary occupations)]. 

Sector of activity: the companies were divided in three sectors:
secondary (industrial companies), tertiary (services such as banks) and
public service. The secondary sector was most represented with 11,159
subjects (52% of the total cohort) and the tertiary sector the least with
4726 subjects (22%).

Both level of education and occupation are used as proxy for the
socio-economic status (22).

Presence of long-standing diseases: self-reported diabetes.
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Health perception: The “Current Health Index” (CHI) is a score
computed from the VOEG scale (Vragenlijst Over Ervaren Gezondheid)
[Questionnaire on Experienced Health], 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 (23). The scale was categorised
in tertiles.

Smoking habits and alcohol consumption: the standardised ques-
tionnaire used in the MONICA study was applied (24).

Physical activity: the shortened and validated part of a MONICA
substudy (MOSPA) was used (25).

Job characteristics: the Karasek questionnaire (26) with a total of
26 standardised items. Questions include 9 on psychological job
demands, 9 questions on control or decision latitude and 8 on global
social support at work. We used an algorithm to replace up to one miss-
ing value per scale: this missing value was given the mean score com-
puted from the set of remaining valid scale-items for that particular
respondent picking up 5% more valid cases at most (27). These scales
proved to contain acceptable internal consistency (Cronbach’s 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 (28). We dichotomised the different basic
scales using gender specific medians. These medians were also used
for the construction of the 2 scales “strain” and “iso-strain”. 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”. In addition
to these scales, we used a scale of total physical demands at work 
(5 questions) categorised in tertiles, perception of globalisation of econ-
omy (3 questions) categorised in tertiles, and job insecurity (4 questions)
dichotomised using gender specific medians (29).

“Job satisfaction” is assessed by one question with 5 response 
categories. We recategorised later in 3 categories: “not satisfied”; 
“neutral” and “satisfied”. 

Depression: The Iowa short version (11 items) of the original CES-
D scale (30) developed by Kohout et al. was used. This short version
has been validated in elderly subjects (31) and in women (32).This vari-
able has been categorised in tertiles.
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Anxiety: The “anxiety” sub-scale of the PSI was used (33, 34).

Locus of control: the personality characteristic “external locus of
control” (LOC) indicating lack of mastery or self-esteem was measured
with 2 questions derived from Pearlin and Schooler’s short scale of mas-
tery orientation (35). Two groups are defined, “internal LOC” (scores 2-5)
and “external LOC” (scores 6-8), based on their scoring on the additive
scale.

Social support outside work: the standardised questionnaire of
Berkman and Syme (social contacts with relatives and friends and 
satisfaction concerning the practical help received; number of children
under 5 years old, responsibility towards sick or elderly persons) (36).

Type of coping: scales of the 3 main type of coping with stress
described by Amirkhan were used (37): problem solving coping, social
support coping and avoidance coping.

Variables listed below were recorded during a clinical examination.
For more details, see Coetsier et al. 1996 (38).

• Anthropometric data: height, weight from which body mass index
(BMI) (Kg/m2) was computed.

• Blood pressure elevation (yes/no): hypertension was defined as
having a systolic blood pressure above 140 and/or a diastolic blood
pressure above 90 with or without treatment.

• Biology: total cholesterol dichotomised (≤5.0 mmol/l and above),
HDL cholesterol dichotomised (≤1.0 mmol/l and above) and fibrinogen
in gender specific tertiles.

• Electrocardiogram: the CHD prevalence at baseline was assessed
using the Minnesota code (39). Subjects having a code I1,2,3 or/and
IV 1,2,3 or/and V1,2 or VII 1 were considered as possible or probable
“ischaemic ECG” at baseline.

Follow-up

All workers who participated at the baseline examination agreed to
be screened for sick leave. Computerised sickness absence records were
obtained from 24 out of 25 companies during 12 months following the
baseline examination. All the workers with a follow-up less than 1 year
(deceased persons, (pre)-retirement, dismissals, resignation, lost to 
follow-up) as well as workers on maternal leave were excluded from the
analyses. Finally a total of 20,463 workers (15,557 males and 4,906
females) were screened for sick leave during a complete year. Percentile
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75 (P75) 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 P75 for men and women was 10 and 15 days respec-
tively. As different types of sick leave are related to different problems
(15, 40, 41), we defined more specific end-points such as short spells
(at least 1 short spell [≤ 7 days] per year) and long spells (at least 1 long
spells [> 7 days] per year). In men and women, short spells of sickness
absence represented 65.8% and 65.2% of the total number of spells of
sickness absence respectively.

Statistics

For the comparisons of means of sickness absence days between
sectors, we used the Kruskall-Wallis test. Age adjusted ORs and their
95% confidence intervals were calculated for men and women separately
using logistic regression. Multiple logistic regression was relied upon to
select predictive factors of high sick leave incidence, short and long spells
using a backward procedure based on the likelihood ratio. Criteria for
variable removal and entry were set to 0.10 and 0.05 respectively. The
variables initially entered in the logistic regression equation are socio-
demographic variables (age, mother tongue, country of origin, level of
education, occupation, marital status, social support outside work [num-
ber of social contacts; satisfaction concerning the practical help received],
number of children under 5 years old, responsibility towards ill or elderly
persons), job characteristics (psychological demands, control at work,
social support at work, physical demands at work, perception of job inse-
curity, perception of globalisation of economy, work satisfaction, sector
of activity), psychological characteristics (type of coping [problem solv-
ing, social support and avoidance], locus of control), psychological stress
response (score of depression, score of anxiety), lifestyles (physical
activity, smoking habits and alcohol consumption) and health indicators
(diabetes and prevalence of coronary heart disease assessed either by
ECG and/or symptoms of angina, other CHD risk factors such as body
mass index, hypertension, high serum cholesterol, low HDL-cholesterol
and high fibrinogen). The selected variables are listed in tables 7-9. 

The attributable fraction amongst exposed male subjects was calcu-
lated using the formula: (1-OR)/OR. The workers having job control
under the median were considered at risk. The attributable fraction
amongst the entire male population (exposed and non exposed) was
obtained by multiplying the attributable fraction amongst exposed male
subjects by the prevalence of men at risk. This percentage was multiplied
by the total number of sick leave days above the P75 to obtain an 
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estimation of the number of sick leave days avoided by increasing job
control above the median.

The “Hosmer and Lemeshow” test has been used to test the fitting
of the models (42). All analyses were done using SPSS 10.0 for
Windows.

The study has been approved by the medical ethics committee of
the faculty of medicine of the Université Libre de Bruxelles.

Results

Sectors of activity and sick leave

Table 1 gives the annual average number of sickness absence in dif-
ferent sectors of activity according to the gender and the occupational
class. Whatever the gender, absenteeism is systematically higher in the
public sector. Thus in male blue collars, the annual average number of
sickness absence days is 13.2 in the secondary and 11.3 in the tertiary
sector whereas nearly 20 days in the public sector. Table 2 gives the 
relative risks of absenteeism in the tertiary and the public sectors 
compared to the secondary sector in men and women after adjustments
for age and occupational class have been made. In both genders, the
risk is most important in the public sector whatever the end-point used
with OR ranging in men from 1.41 (95% CI 1.28-1.56) for long spells to
1.84 (95% CI 1.69-2.01) for short spells and in women from 1.19 (95%
CI 1.02-1.39) for short spells to 1.36 (95% CI 1.14-1.62) for high sick
leave incidence.

TABLE 1
Annual average number of sickness absence days per subject and per year

MEN Sectors
Occupational class Secondary Tertiary Public p

(n = 9299) (n = 2593) (n = 3184) (sign.)

Upper white collars (n = 2682) 4.0 5.4 9.2 <0.0001
Lower white collars (n = 6411) 9.7 9.6 15.5 <0.0001
Blue collars (n = 5983) 13.2 11.3 19.8 <0.0001
p (sign.) <0.0001 <0.0001 <0.0001

WOMEN (n = 1052) (n = 1755) (n = 1979)
Upper white collars (n = 481) 6.9 9.5 10.2 NS
Lower white collars (n = 3225) 11.2 13.2 17.1 <0.0001
Blue collars (n = 1080) 16.5 10.4 20.4 NS
p (sign.) 0.002 NS 0.004
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Job characteristics and sick leave

We examined the association between psychosocial work environ-
ment and high sick leave incidence after stratifying by occupational class
and sector. After adjustments for age, education level, consumption of
alcohol and smoking habits, we found a clear association between work
characteristics and high sick leave incidence (Tables 3-5). For example,
in the upper white collars working in the secondary sector, men who
reported low levels of control at work, have a 1.60 (95% CI 1.25-2.05)
fold increase (or 60%) in the risk of having high sick leave incidence
(≥P75) compared to those who reported high levels of control (Table 3).
The odds ratios range from 1.19 (95% CI 1.03-1.37) for blue collars of
the secondary sector to 1.61 (95% CI 1.28-2.04) for lower white collars
in the public sector. Although not statistically significant in all strata, lack
of social support at work is consistently positively associated with absen-
teeism: odds ratios ranged from 1.14 (95% CI 0.95-1.36) for lower white
collars of the secondary sector to 1.31 (95% CI 1.02-1.67) for lower
white collars of the tertiary sector. However, when using the combined
scales (strain and iso-strain), the associations are stronger and usually
statistically significant. Thus, as compared to all other jobs combined,
high strained jobs with low levels of social support at work are associ-
ated with a significant increase of sick leave with ranging odds ratios
from 1.34 (95% CI 1.10-1.63) in blue collars of the secondary sector to
1.77 (95% CI 1.22-2.58) in upper white collars of the secondary sector.
Passive jobs with low social support are also associated with sick leave
especially in higher occupational classes. For women, in strata where the
analyses were possible, the same patterns were observed although not
always statistically significant (results not shown). 

Table 6 shows the results of the multivariate analyses in both gen-
ders for high sick leave incidence (annual number of sick days above
P75). In general, the same associations as those found in the stratified
analysis are observed. Thus, men who reported low levels of control at
work, have a 1.19 (95% CI 1.08-1.32) fold increase in the risk of having
high rate of sickness absence (≥P75) compared to those who reported
high levels of control. This association was found in short and long spells
as well (results not shown). Social support at work was furthermore 
negatively associated with high sick leave incidence with an OR of 1.12
(95% CI 1.02-1.24). This association was also observed in long spells
of sick leave (results not shown). In women, only short and long spells
of sick leave are associated with job characteristics (results not shown). 

When combining the primary scales (tables 7-9), we observed a pos-
itive association between strained jobs with low social support and high
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sick leave incidence or long spells of sickness absence in men with ORs
of 1.20 (95% CI 1.04-1.38) and 1.22 (95% CI 1.05-1.41) respectively.
Passive jobs with low social support were also significantly associated
with high sick leave incidence, short and long spells of sickness absence
in men with ORs of 1.19 (95% CI 1.05-1.36), 1.21 (95% CI 1.07-1.36) and
1.18 (95% CI 1.03-1.35) respectively. In women, strained jobs with low
social support were associated with long spells whereas passive jobs
with low social support were associated to short spells of sickness
absence. It is important to note that in the multivariate analyses, sector
of employment was never a predictor of sick leave in women whereas
in men, it was a predictor of high sick leave incidence and especially of
short spells. Thus as compared to the secondary sector, the public sec-
tor is associated with an increased risk of short spells of sickness absence
and high sick leave incidence with ORs of 1.76 (95% CI 1.59-1.95) and
1.25 (95% CI 1.11-1.41) respectively.

Finally, from the ORs obtained in the multivariate analyses and the
prevalence of low job control defined as under the median in the differ-
ent sectors, we estimated the percentage of sick leave that could be
avoided in each sector and each occupational class by increasing con-
trol at work above the median (population attributable fraction). In the
second column, we calculated the attributable fraction among exposed
workers using the formula (1-OR)/ OR. The third column is the percent-
age of workers at risk (subjects with a control under the median) whereas
the fourth column is obtained by multiplying the second column by the
third one (attributable fraction population). The last column gives an esti-
mate of sickness absence days per 1000 subjects that could be avoided.
For example, in male upper white collars of the secondary sector, sick
leave incidence (number of sick days above P75) could be reduced by
20.4% [(1.60-1.00)/1.60 x 54.4%] if control was increased above the
median that is to say 581 days per year and per 1000 workers. The per-
centage of sick leave that could be avoided ranges from 8.3% in blue
collars of the secondary sector to 26.7% in the lower white collars of the
public sector.

Discussion

Reliability and validity of the study

This study was prospective, relying on external and objective sources
for collecting standardised sick leave data. Our study population is def-
initely not representative of the Belgian workforce but as recalled by
Kristensen (43) it is the variation of exposure that matters in analytical
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studies and not representativity. As all the selected occupations come
from the secondary (industrial), tertiary (private services) and fourth sec-
tors (public services), they represent different positions in the demand-
control-support model leading to a large variance. 

As recommended by Liberatos et al. (22), all the analyses were 
performed using two measures of socio-economic status (education and
occupation). In contrast to other studies, we were able to control for
many confounding factors.

In a cohort study, selection bias due to low participation rate is unlikely
to occur as exposure is ascertained before the development of the out-
come. However, due to privacy matters, it was not possible to make the
distinction between absenteeism due to sickness and to work accident
in some companies. For companies where it was possible to do so, work
accidents accounted only for 2.9% of the total number of days which is
likely not to influence the results. 

Risk factors specific to the work (indispensability at work), informal
norms about acceptable levels of absence among colleagues (18), fam-
ily situation due to the individual or work-home interference and risk fac-
tors at group level may be important and should be considered when
interpreting our findings.

Discussion of the results

Job characteristics and sick leave

Previous studies on absenteeism are difficult to compare to our study
due to differences in the way job characteristics such as demands were
reported: in a subjective (12-15, 17, 18) or objective way (16). Moreover
sick leave was either self-reported (12, 13, 18) or not (14-17), the point
in time of sick leave measurement was either before (12) or after job
stress measurement (13-18), the type of the study was cross-sectional
(12, 13, 18) or prospective (14-17) and eventually other measured
covariables were different from one study to another. Nevertheless, our
results are consistent with reports of previous studies of higher rates of
sick leave among male and female workers involved in jobs with low
level of control (12-17). But contrary to those studies, we also observed
a significant negative association between social support at work and
sick leave in both genders even after adjustments for a wide range of
confounders. Although being felt the primary source of stress, demands
are not associated with sick leave in our study. For most occupations
today, demands within the workplace rarely exceed the physical and
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intellectual capabilities of most workers. Thus the source of stress is to
be found in work that simultaneously combines high demands and low
control or low social support (4). This is suggested by our results show-
ing the combination of the three primary scales (iso-strain) to be more
strongly associated with sick leave than used separately. Another expla-
nation is that the demands scale does not capture all the constraints
and should be better conceptualised and expanded. 

To our knowledge, until this day no study has examined the effect of
job stress in different occupational classes of the different sectors of activ-
ity on males and females. In each sector of activity we found consistent
and, most of the time, significant associations between job characteris-
tics and sick leave whatever the occupational class even after controlling
for education, smoking and alcohol. The weakest associations are usu-
ally observed in blue collars of the secondary sector and the strongest in
lower white collars of the public sector. These differences can partially be
explained by the fact that the Job Content Questionnaire is composed of
very general questions that may not capture the subtleties or specificities
of demands and control within a particular job title or workplace (7).

In the multivariate analyses, these associations remained significant
even after adjustment for mediators like objective health variable, health
perception, depression and job satisfaction. It is important to note that
in these models, the estimates of the size of the association between job
characteristics and absenteeism obtained are conservative. Actually, if
health, perceived health or job satisfaction are partial mediators between
job stressors and sick leave, adjusting for them is likely to underestimate
the association. The true association is probably between the unadjusted
and the health/job satisfaction-adjusted odds ratio. 

It is interesting to note that in both genders “passive jobs with low
social support” is an independent predictor of short spells of sickness
absence whereas “high strained jobs with low social support” is an inde-
pendent predictor of long spells of sickness absence. Long spells of sick-
ness absence being a better indicator of morbidity (40) than short spells,
these findings are consistent with Karasek’s hypothesis (1) that “passive
work” is associated only with an average level of psychological strain
and illness risk.

Sector of employment and sick leave

To our knowledge, the effect of the sector of employment on sick
leave incidence has not yet been examined. In univariate analysis, we
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found in both genders differences in the risk of sickness absence
between the three sectors of activity but in women they disappeared
after adjustment for the variables selected by the backward procedure,
showing that the variables introduced in the model could explain in our
sample the differences between sectors observed in univariate analysis.
Therefore we can refute at least in women the idea that workers in the
public sector, conscious of their job security, are more prone to take a
day off. However, in men, working in the public sector is associated with
a high sick leave incidence and an increased risk of having short spells
of sickness absence even after adjustment for a wide range of potential
confounders whereas it does not predict long spells of sickness absence,
a probable indicator of morbidity. Thus, we suggest that the association
between sector of activity and sick leave is not mediated by health.
Anyway, we were able to estimate in most sectors and occupational
classes among men the number of days of sickness absence that could
be avoided if control was increased in the working population. As we did
not take into account demands and social support in these estimates, it
is probable that they are underestimated. 

Conclusions

First, this study was able to show the robustness of the Karasek model.
We have shown evidence that job stress is an independent risk factor of
sick leave whatever the sex, the occupational class and the sector of activ-
ity. Moreover, the use of this model permitted to identify the job charac-
teristics that play a major role in the relation between stress and sick leave,
that is to say job control and social support at work. Thus it gives impor-
tant clues on what should be changed in the workplace and its organisa-
tion to reduce stress and its consequences. Sick leave being an indicator
of morbidity and productivity, the results of this study have implications
in the domains of both public health and economy and should help to
“re-think” the work and its organisation in Belgium. We have also shown
that in men absenteeism is more important in the public sector than in the
other sectors. We are not able to fully explain these differences. 

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 these modifications on incidence of sick leave
could be analysed and the causal relationship between job characteris-
tics and sick leave could be strengthened. 
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