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Background: The motives, objectives and design of a multicentre prospective study on job stress, absenteeism and
coronary heart disease in Europe (the JACE study) is presented in this paper. Some specific gaps in the reviewed
literature are explicitly tapped into by the JACE study. Its objectives are i) to compare the distributions of the Karasek
job stress scales for the same broad categories of occupations in different European countries (in males and females),
ii) to study the predictive power of the job stress scales and the job strain model for one year of sickness absence
(in males and females) and ill) to study the predictive power of the job stress scales and the job strain model for a
three year incidence of coronary heart disease (in males only). Methods: In answering these questions, relations are
studied controlling for gender, age, level of education, company size, physical work risks and shift work, as well as
traditional risk factors for CHD (i.e serum cholesterol, serum HDL cholesterol, smoking habits and blood pressure).
The JACE study is a Biomed 1 concerted action. The JACE group consists of eight participating centres from six
countries, i.e. from Belgium and Sweden (two centres), France, Italy, Spain, Sweden and The Netherlands (each one
centre). The coordination of the group is in Brussels. The participating centres brought in over 15,000 European
workers to test the hypotheses.
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T,he JACE study, a multicentre prospective study on Job
Stress, Absenteeism and Coronary Heart Disease in
Europe along with its motive and objectives and its de-
sign, is presented in this paper.
For several years now, job stress has been a controversial
issue in a large variety of research areas, both applied and
fundamental in nature. In epidemiology, occupational
and behavioural medicine, and psychophysiology in par-
ticular, research has mainly been directed at establishing
and understanding the assumed relationship between job
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stress and coronary heart disease (CHD), the main 'killer'
disease in Western countries.1'2 A lot of research, parti-
cularly in the field of organizational and health psycho-
logy as well as behavioural medicine, has, however, also
been directed at less dramatic (health) outcomes such as
mood and job satisfaction, at behavioural outcomes, such
as sickness absenteeism and medical consumption and
disability for work, particularly as related to mental ill-
health and musculoskeletal problems.3"7

One of the leading theoretical models in the job stress
literature is the 'Demand-Control' model (DC model),
which was popular in all the research areas mentioned
above. It was developed by Karasek118 and was originally
directed at two major risk dimensions for job stress:
(quantitative) psychological job demands and job con-
trol. The latter was operationalised as a combination of
decision authority and skill discretion. The DC model
states that it is the combination of high job demands and
low job control that particularly leads to negative health
outcomes. Later, 'social support' was added to the model
as a third dimension.1'9 The popularity of the model in
this broad field of research is probably due to the fact that
it is basically simple, has high face validity, has been found
to be supported by a number of studies in the fields of
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epidemiology, psychophysiology, and organizational and
health psychology, is not only directed at negative out-
comes and ill-health but to productivity issues as well and
provides elegant starting points for structural stress man-
agement by way of job redesign.

JOB STRESS AND CHD
Most validity studies within the framework of the DC
model have been directed at CardioVascular Disease
(CVD) and, more specifically, CHD. In 1994 Schnall
et al. published an extensive review on the available
evidence. From the ten prospective studies on CHD, four
were case-control studies, six had a prospective cohort
study design and two studied the relation between job
stress and all-cause mortality in a prospective cohort study
design as well. Seven of the eight prospective cohort
studies were found predictive for CHD or all cause mor-
tality. The study by Siegrist et al.10, which was not in-
cluded in the Schnall et al.2 review and which used a
somewhat different job stress model, supports the predict-
ive value of job stress for CHD. Of six recent prospective
studies on the job stress-CHD relationship which were
not included in the review,11"17 five reported positive
results,12"16 of which four12'14~16only found limited sup-
port. In particular, the recent studies by Lynch et al.,14

Marmot et al,,15and Steenland et al.16 found control to
be the only psychosocial work characteristic to be signi-
ficantly related to CHD. For job demands, however,
Steenland et al.16 found a significant inverse trend in
CHD risk for blue-collar workers and a combination of
high control and high demands was found protective
among these same workers. In a study by Hlatky et al.17

the severity of CHD in patients showed no relation to job
strain. This study, then, was not a representative popula-
tion study group.

It is noteworthy that most of the studies on the DC model
referred to above were mainly performed in either Sweden
or the US, whereas the 'negative' studies were from Den-
mark and the US. The one from the US was performed
on subjects living in Hawaii and of Japanese origin. The
most recent studies, mainly from Europe, provide only
partial support. It may be that certain national or cultural
groups are more prone to be differentiated in their CHD
risk by psychosocial work-related risk factors.6 On the
other hand, homogeneity in risk factors for job strain has
been put forward as an explanation for the absence of a
convincing relation between job strain and CHD.11 A
problem almost opposite that of homogeneity is that
several of the studies made use of the imputation
method.16'18'19This method links 'risk weights' of occu-
pations found in another study to occupations in data-
bases where no risks but only health outcomes are meas-
ured. The use of this method allows only between - and
not within - occupational group analyses. One of the
consequences is that this method prohibits a proper dis-
entanglement of socioeconomic status (SES) and job
stress risk. Moreover, not all prospective studies control-
led for all the 'traditional' coronary risk factors: smoking,
serum cholesterol and blood pressure levels. The recent

prospective studies on psychosocial risks and CHD mor-
tality by Lynch et al.1'' and Marmot et al. pointed to the
necessity of measuring at least all traditional risk factors
for CHD mortality or incidence as well as being able to
disentangle SES from occupational risks. The lack of
coherence in the results of the prospective studies il-
lustrates the need to study the relationship between job
stress and CHD further, particularly in a prospective
multinational, multicultural setting, and controlling for
all traditional risk factors. Analysing the results across and
within occupational group differences is highly war-
ranted.

JOB STRESS AND ABSENTEEISM
Beyond the health consequences of work, the DC model
also captures the perspectives of the work's organizers who
are concerned with productivity results. The most often
cited outcome for productivity in these studies is absent-
eeism. One of the main reasons for employers to take
preventive measures in the workplace is to reduce absent-
eeism and promote productivity. The DC model has
not, however, received a prominent place in the study of
sickness absence in general. Apart from studies we were
already acquainted with, a literature search led us to 21
published articles that more or less explicitly tapped into
the relationship between job stress and sickness absence.
This literature shows that health problems and personal
characteristics may be very important in explaining the
variance in sickness absence, but the role of job stress is
still not very clear. Some studies indicated that job stress
and other job characteristics play no role in sickness
absence20 or play an indirect role in explaining the prior
3-6 months of sickness absence (e.g. via job satisfaction,
affective responses or health complaints). Other

studies indicated a clear and main effect of one or more
job stress risks on absenteeism,8'27~34whereas again others
found weak or partial relationships.3-*"37

The studies presented above are relatively difficult to
compare since they often differed in the operationaliza-
tion of both job stress and absenteeism and in the size and
type of population under study. In some studies sickness
absence was measured by way of self-report, whereas in
others absence registrations were used. A single study did
both and found a high level of correspondence (84%)^
In the literature on sickness absence die correspondence
between self-reported and registered absenteeism is cor-
roborated, but a systematic underreporting of absence in
case of self-report is often found. ^
Apart from die differences in methodology used and
population studied, some general notions can be deduced
from the studies referred to above. Sickness absence was
almost always measured prior to completion of the ques-
tionnaires measuring the risk of job stress. The analyses
of Manning and Osland40 indicated that job stress risks
may be even more correlated with retrospective or
'present' absenteeism than with consecutive absenteeism,
suggesting the hypothesis that absenteeism resulting from
job stress may be less likely than the reversed relationship.
In addition several non-work factors, such as family res-
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ponsibilities and life style factors (e.g. alcohol consump-
tion), have been found to be significantly related to
absenteeism.21'23

A recent longitudinal study by North et al.33 showed that
job stress leads to short absence spells (<7 days). Correct-
ing for 'occupational grade' of the subjects in that study
(civil servants) resulted in the relation between job strain
and long spells (>7 days) becoming insignificant. Finally,
absenteeism itself and short spells in particular have been
discussed as a type of coping behaviour used in situations
where a longer recovery period is felt needed.30

This literature leads us to the conclusion diat die relation
between job stress and sickness absence is considered to
be important, particularly from an organizational and
productivity point of view, but that die results presented
are even less coherent dian those for job stress and CHD.
This may be due to differences in the way job stress and
particularly absenteeism were measured, die population
studied, die point in time of absence measurement as
related to either prior or consecutive job stress measure-
ment and odier moderators or mediators measured. The
JACE study is one of die first prospective studies diat
looks into die relations between reported healtii prob-
lems, sickness absence and CHD simultaneously in a
multinational, multi-occupational cohort, taking into ac-
count known moderators such as personal characteristics
such as educational level, family responsibilities and life
style factors.
Objectives of die JACE study are as follows.

• To compare die distributions of die Karasek job stress
scales for die same broad categories of occupations in
different European countries (in males and females).

• To study die predictive power of die job stress scales and

die job strain model on 1 year of sickness absence (in
males and females).

• To study the predictive power of die job stress scales and
the job strain model on a 3 year incidence of CHD (in
males only).

In answering these questions, relations are studied, con-
trolling for gender, age, level of education, company size,
physical work risks and shift work, as well as traditional
risk factors for CHD (i.e serum cholesterol, serum HDL
cholesterol, smoking habits and blood pressure).

MATERIAL AND METHODS
Organization of the study
The JACE study is a Biomed 1 concerted action. The
JACE group consists of eight participating centres from
six countries, i.e from Belgium and Sweden (both two
centres), France, Italy, Spain and The Netherlands (one
centre each). The coordination of the group is in Brussels.

Choice of populations for the study and sample sizes

Study populations were chosen from an organizational
perspective. Apart from the Spanish, Malmo and
Gothenburg centres who used a population sample, all
centres recruited a more or less diverse employee popula-
tion from one or more organizations that agreed to parti-
cipate. Men and women aged 35-59 years, were screened
for the core study. The screening periods and some popu-
lation characteristics are shown in table I.

Study design
This concerted action applied a prospective study design
with an average follow-up of at least three years for
incidence of myocardial infarction and a one year average

Table 1 Screening periods and (estimated) sample sizes of the participating centres

Centre Start of screening End of screening
Estimated sample size at the end of
screening Occupational groups

Belgium, Ghent
(Flemish)"

Belgium, Brussels
(French)"

France, Lille

Italy, Milano

Spain, Barcelona

17 November 1994 31 January 1998

9 February 1995 31 January 1998

15 January 1996

22 May 1991

20 June 1994

1 November 1997

31 March 1997

20 May 1996

Sweden, Gothenburg i) 1 February 1993 15 June 1994
ii) 15 September 1994 15 December 1995

Sweden, Malmo

The Netherlands,
Leiden/Amsterdam

17february 1992

1 March 1994

28 February 1994

15 March 1995

n-15,000"
women = 2,500, men - 12,500

n=15,000*
women - 2,500, men - 12,500

n=7,5OO"
women - 2,500, men - 5,000

n-4,850
women -3,112, men » 1,738

n-1,438
women = 505, men - 933

n-2,226
l) men - 798 (men bom in 1943)
ii) men - 556, women = 872

n-6,528 (2,684 with biology)
women = 3,747 (1,549 with
biology)
men - 2,781 (1,135 with biology)

n-884
women = 202, men " 682

Occupational groups from
several organizations

Occupational groups from
several organizations

Occupational groups from
several organizations

Occupational groups from
the municipality of Milano

Population survey

Population surveys

Population survey (city of
Malmo)

Occupational groups from
several organizations

Total n-53,426
women = 15.938, men = 37,488

a; Baseline screening not yet finished
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follow-up for incidence of sick leave of 15 days or more.
The core programme was similar in all centres and ad-
ditional measurements related to local interests were in-
cluded as well.
• The questionnaire
The following information was collected in the core
questionnaire:
i) Sociodemographic variables,41'42 job title43 and
branche of industry (NACE-EU classification),
ii) Perceived risk of job stress: the Job Content Ques-
tionnaire (JCQ)44 and other working conditions.44'45

iii) Smoking habits and alcohol consumption.41'42

iv) Presence of disease (cardiovascular disease,46 diabetes
and hypertension,4''4 and other chronic diseases4

v) General health complaints4''4 and psychological re-
49-Sl

sponses.
• Clinical and biological measures
A single standardized screening visit was organized for
each participant in order to obtain data on i) height and
weight, ii) arterial blood pressure and heart rate and iii)
serum total cholesterol and HDL cholesterol. The body
mass index (BMI) was calculated from height and
weight.41'42'52

All centres, with die exception of the Dutch group, which
did not participate in the cardiovascular part of the study,
participated in an external quality control system, in order
to measure validity and precision of biochemical
measures.
• Follow-up
Sickness absence: The absence data were monitored in
calendar days. For reasons of standardisation, all parti-
cipating centres were comparable using time periods of a
duration of more than 14 days. Absence was registered for
a follow-up of one year, starting from the moment the
subject entered the study. The absence indices are illus-
trated in die 'Manual of Operations'.52

Coronary events: The primary outcome was fatal and
non-fatal myocardial infarction. Four types of coronary
events were discerned: i) definite acute myocardial in-
farction, ii) possible acute myocardial infarction or cor-
onary death, iii) ischaemic cardiac arrest with successful
resuscitation not fulfilling criteria for definite or possible
myocardial infarction and iv) fatal cases, whether sudden
or not, with insufficient data. Diagnostic criteria for the
four categories are described in the 'Manual of Opera-
tions',52 as well as in die MONICA project,41'42 which
we often referred to in diis study for standardization.
• Statistics: power calculations
Power calculations:
Sickness absence: The power calculations for sickness ab-
sence of more dian 14 days were based on die assumption
of a 1 year incidence of 10% in bodi males and females,
aged 35—59 years. Under diis assumption die study had a
power of 90% for detecting relative risks between quartile
4 and quartile 1 for given job stress scales of respectively
1.12 and 1.18 in our samples of males and females.
Incidence of CHD in males: Incidence of die first major
coronary event was based on die Belgian Heart Disease
Prevention Project53 and die MONICA study.41'42

Taking into account die 'healdiy worker effect', die cur-
rent Acute Myocardial Infarction Incidence (AMI) was
assumed to be diree per 1000 subjects yearly or nine per
1000 subjects over 3 years. Under die assumption diat die
risks of AMI in four quartile groups of a given job stress
scale are linearly related and diat die risk of AMI in die
highest quartile (Q4) relative to die lowest quartile (Ql)
is given as Relative Risk (RR), die expected Incidence
Rate (IR) for die total number of male subjects aged
35-54 years needed to detect a relative risk (IRQI / IRQ*})

of 1.6 widi a power of 80% was estimated to be 32,416.

DISCUSSION
The core research questions of this prospective multi-
national, multicultural study aim to investigate die rela-
tionship between self-perceived job stress and two de-
pendent measures: sickness absence of more dian 14 days
and die incidence of myocardial infarction. In die intro-
duction die benefits of die present study, bodi widi re-
spect to standardisation of independent and dependent
variables, as well as die inclusion of diose to be considered
important moderating and mediating variables and die
multinational and multicultural character of die study
were explicitly touched upon. An extra benefit of die
study is die possibility of studying die interrelation be-
tween outcomes diat, on die one hand, are considered
highly important from an organizational and managerial
point of view - different operationalizations of registered
sickness absence - and important outcomes from a public
health point of view - CHD morbidity and mortality - in
a prospective way.
The importance of the first research question, i.e. the
comparison of self-reported risks of job stress for the same
broad occupational categories in different (European)
countries, may be somewhat hidden. It has been tackled
indirectly in die introduction though, when considering
the methodological problem of variance in exposure and
perceived exposure of risks to be studied widiin and
between — more or less homogeneous - (e.g. for job stress)
in the study of exposure or perceived exposure and its
relationship to various dependent measures. A pre-
assumption of this study is that different occupations in
different countries have comparable scores on the JCQ
scales or at least have relatively stable positions on the
JCQ scales. This assumption has, however, to be looked
at in greater detail. There is reason to believe that this
latter assumption may not be completely correct. Particu-
larly in the case when technological standards of an
occupation or branch are very different across regions or
countries, it is usual to expect differences in exposure or
perceived exposure to risks, e.g. job stress risks. Although
variation within an occupation may be objectively cor-
rect, it may differ per risk factor or group: for example,
Karasek and Theorell1 indicated diat die scales constitut-
ing decision latitude were found to discriminate relatively
well between occupations, whereas job demands and so-
cial support were found to discriminate poorly between
them. Analyses of the data from the surveys conducted by
die European Foundation,45*54 however, also indicate

 by guest on January 6, 2016
http://eurpub.oxfordjournals.org/

D
ow

nloaded from
 

http://eurpub.oxfordjournals.org/


EUROPEAN JOURNAL OF PUBLIC HEALTH VOL. 9 1999 NO. 1

that the experience of job demands in the same branch
may differ greatly for different countries.
In summary, there may be both objective and subjective
variance in risk factors by occupation and by country.
Because of its high level of standardisation, the JACE
study, incorporating organizational samples from north-
ern, southern and middle Europe, and variation across and
within occupations, will provide ample opportunity to
look into the correspondence of different occupational
stress scores for the JCQ scales, compare their variances
and compare the results when linking these risk scores to
a variety of dependent measures. The presence of a north-
south gradient in the JACE study makes the first research
question not only a methodological one, in the sense as
just described, but also it can be seen as a test of the
international validity of the JCQ as an international
screening instrument for psychosocial risks at work. The
fact that 'work' in southern countries is often organized
in a more traditional way as compared to northern coun-
tries and the attitude to work is assumed to be different,
i.e. work is assumed to be seen as less prevailing than in
the northern countries, gives the analyses performed to
test the first hypothesis an additional dimension.

This is a Biomed 1 concerted action (BMH1-CT94-1336).
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