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Work stress and health risk behavior
by Johannes Siegrist, PhD,” Andreas Rédel, MA'

Siegrist J, Rodel A. Work stress and health risk behavior. Scand J Work Environ Health. 2006;32(6, special
issue):473-481.

This contribution discusses current knowledge of associations between psychosocial stress at work and health
risk behavior, in particular cigarette smoking, alcohol consumption and overweight, by reviewing findings from
major studies in the field published between 1989 and 2006. Psychosocial stress at work is measured by the
demand—control model and the effort-reward imbalance model. Health risk behavior was analyzed in the
broader context of a health-related Western lifestyle with socially and economically patterned practices of
consumption. Overall, the review, based on 46 studies, only modestly supports the hypothesis of a consistent
association between work stress and health risk behavior. The relatively strongest relationships have been found
with regard to heavy alcohol consumption among men, overweight, and the co-manifestation of several risks.
Suggestions for further research are given, and the need to reduce stressful experience in the framework of
worksite health promotion programs is emphasized.

Key terms alcohol consumption; cigarette smoking; demand-control model; effort-reward imbalance model;

health-related lifestyle; overweight; review.

“Stress” is a latent construct that indicates a state of el-
evated activation of the autonomic nervous system with
coordinated manifestations at the affective, cognitive,
and behavioral levels. In many, but not all instances,
stress is provoked by the presence of a stressor (ie, an
acute or chronic extrinsic demand that taxes or threat-
ens an individual’s ability to cope). Threat to control
and loss of control and associated rewards go along with
intense, long-lasting negative emotions and autonomic
arousal, particularly so in cases in which an important
task has to be accomplished and people cannot escape
from the situation (1). The duration and intensity of
stress reactions vary according to personal and interper-
sonal coping resources and capabilities (2). Yet, to a
large extent, they are determined by features of extrin-
sic stressors. It is evident that work and employment can
be a source of multiple stressors, apart from their ben-
eficial aspects for personal well-being and welfare (3).

While occupational health research has long been
concerned with material (ie, physical and chemical)
stressors at work, the nature of work and employment
underwent significant changes in recent decades, with
a shift in the prevalence of health-adverse work envi-
ronments from material to mental and emotional stres-
sors. Today, fewer jobs are defined by physical de-
mands, and more are delineated by mental and emotional

demands. Computer-based information processing is
becoming part of a growing number of job profiles, and
employment in the service sector continues to increase.
In a macroeconomic context, with the advent of global-
ization, work pressure has increased considerably along
with growing job insecurity and job loss.

This situation provides two main challenges to oc-
cupational stress research. First, how can we define and
measure the major stressors of modern worklife at a
level of generalization that allows for their use in a wide
range of different occupations? Second, how can we
achieve progress in understanding the mechanisms lead-
ing from exposure to work stressors to the development
of stress-associated physical and mental diseases?

The following sections are mainly devoted to the
second question, but a short answer to the first question
is needed for the interpretation of the hypotheses and
research findings related to the question of mechanisms.

Theoretical models of work stress

Several theoretical concepts were developed, and con-
cepts continue to be developed, to explain the health ef-
fects of stressful work. [For a recent review, see the
paper by Antoniou & Cooper (4)]. Two such models
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Work stress and health risk behavior

have received special attention recently, the demand-
control model and the effort-reward imbalance model.

The former model identifies stressful work by job-
task profiles that are characterized by high quantitative
demands (eg, work pressure) in combination with low
control (5). Importantly, a low level of control or deci-
sion latitude manifests itself in two ways, first, as lack
of decision authority over one’s tasks and, second, as a
low level of skill utilization, as evidenced by monoto-
nous, repetitive work. As an additional analytical dimen-
sion, social support at work was added to this model.
Accordingly, the highest job strain is expected to occur
in jobs that are described by high demand, low control,
and low support at work or social isolation.

The effort-reward imbalance model builds on the
notion of contractual reciprocity (6) that lies at the core
of the work contract, with respect to which accom-
plished tasks are reciprocated by adequate rewards
(money, esteem and career opportunities, including job
security). The model claims that lack of reciprocity oc-
curs frequently under the following three conditions and
that failed reciprocity in terms of “high cost” and “low
gain” elicits strong negative emotions and sustained
stress reactions: (i) “dependency” (due to a lack of al-
ternative choice in the labor market); (ii) “strategic
choice” (anticipatory investments in order to increase
future promotion prospects); (iii) “overcommitment” (a
motivational pattern of excessive work-related perfor-
mance and achievement that may be part of a person’s
psychological profile or result from a competitive work
environment).

The two models identify complementary aspects of
a stressful psychosocial work environment with focus
on task control and participation in the former model
and focus on reward and contractual fairness in employ-
ment in the latter model. Both models are measured by
standardized questionnaires with validated psychomet-
ric properties (7, 8). They have been extensively tested
using a variety of study designs, for example, prospec-
tive observational studies, case—control and cross-sec-
tional investigations, laboratory experiments, “natural-
istic” studies with ambulatory monitoring techniques,
and intervention studies. [For a review, see the papers
by Belkic et al (9) and Tsutsumi & Kawakami (10)].
Before reviewing recent evidence on their role in ex-
plaining health risk behavior, we need to understand the
pathways linking work stress with physical and mental
disorder in more detail.

The challenge of mechanisms: health risk behavior

A common way of explaining the pathophysiological
mechanisms underlying the association between work
stress and stress-related diseases, such as cardiovascular

diseases, metabolic disorders or depression, assumes
two separate mechanisms, one acting “directly” via the
organism’s main stress axes (11) and a second “indi-
rect” pathway operating via behavioral decisions or hab-
its of people exposed to work stressors (12). These
choices or habits generally concern health risk behav-
ior, such as a diet rich in saturated fat and calories, ciga-
rette smoking, high alcohol consumption, and lack of
physical exercise.

Despite its plausibility, this approach faces the con-
ceptual problem of nondetermination as no additional
information is provided to predict under what conditions
“direct” or “indirect” pathways are expected to occur.
Accordingly, in many epidemiologic studies on work
stress and health using multivariate regression models,
odds ratios of respective disease risks are adjusted for
health risk behavior, in an attempt to estimate “direct”
effects of work stress on health (13). In other investiga-
tions, the role of health risk behavior as a mediator of
the association between work stress and disease is ana-
lyzed, exploring the relevance of “indirect” effects (14).

While this difficulty is far from being resolved, the
first task consists of examining the available empirical
evidence of associations between work stress and health
risk behavior more closely in terms of the two models.
What is the common denominator of a set of behaviors
that are commonly labeled “health risk behavior”, and
how consistent are the associations across the single
health risk behaviors and across the populations under
study? Once these questions are further clarified and
once the available evidence has been assessed, sugges-
tions for future research strategies can be developed.

To our knowledge, the term “health risk behavior”
has never been properly defined. As a wide range of
behavior, unconscious as well as conscious, has a po-
tential impact on health, a scientifically useful defini-
tion turns out to be hard to reach. As a first step towards
clarification, one may ask what external constraints limit
the range of behavioral choices. In this regard, the con-
cept of health-related lifestyle is of interest. A health-
related lifestyle is defined as a “collective pattern of
health-related behavior based on choices from options
available to people according to their life chances [p
901]” (15, 16). Health-related activities typically con-
sist of practices related to food, exercise, personal hy-
giene, smoking, alcohol, drug use, risk of accident, re-
laxation, and preventive check-ups. These types of be-
havior are not randomly distributed across societies, but
are clustered according to a society’s opportunity struc-
ture.

The way behavioral choices, options, and the life
chances embedded in a societal opportunity structure are
interrelated has been elucidated by the famous sociolo-
gist Max Weber. According to Weber (17), the concept
of lifestyle is based on two notions, “life conduct” and
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“life chances”. Life conduct reflects people’s prefer-
ences or choices that are influenced by social norms and
values, whereas life chances refer to the material con-
straints that limit these preferences, such as financial
resources, availability of goods, or mechanisms of so-
cial control. In this regard, social status and a broader
economic and cultural context are powerful determi-
nants of health-related lifestyles, and specifically of the
patterns of consumption that are preferred.

Most importantly, a Western lifestyle evolved from
the process of industrialization with a huge impact on
population health (15). After severe poverty in the early
stage of industrialization, economic progress and the
development of a welfare state were experienced by a
growing proportion of industrial populations. This
progress included the availability of food rich in calo-
ries and fat, as well as rich in vitamins and proteins,
better housing, energy consumption, transport, educa-
tion and general hygiene. In terms of population health,
Western industrialization was associated with a marked
increase in life expectancy and a change in the pattern
of prevailing diseases, the epidemiologic transition from
infectious to chronic diseases. At the same time, highly
prevalent “diseases of affluence”, such as coronary heart
disease, metabolic disorders, certain cancers (especially
lung cancer), and accidents, were largely triggered by a
health-adverse lifestyle that was characterized by re-
duced physical activity, by frequent consumption of fat
and meat, and by the consumption of drugs such as al-
cohol and cigarettes. Consequently, during the first stage
of the epidemiologic transition, these patterns of con-
sumption associated with wealth were more prevalent
among socially and economically privileged groups. At
the later stage of the process of industrialization, how-
ever, this social pattern changed. With the spread of
Western lifestyles across social boundaries “diseases of
affluence” increasingly became the “diseases of the
poor” (18).

In contemporary advanced societies, a clearcut so-
cial gradient of morbidity and mortality is observed,
leaving those with lower status within the social hierar-
chy in poorer health (19). Part of this social gradient is
explained by a higher prevalence of health-adverse be-
havior, in particular unhealthy diet, overweight, lack of
physical exercise, and cigarette smoking, among lower
socioeconomic status groups. These groups may also
pay less attention to their body in terms of personal hy-
giene, risk-reducing behavior, and preventive measures,
including medical check-ups (20, 21).

In the next section we ask to what extent this so-
cially patterned health-adverse lifestyle is determined by
stressful exposures in general, and by chronic work
stress in particular (15).

We focus on exposure to a stressful psychosocial
work environment in terms of the two models, demand—
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control and effort-reward imbalance, by evaluating
empirical evidence on its association with a health-ad-
verse lifestyle. This review is restricted to the main
health risk behaviors of cigarette smoking (table 1), al-
cohol consumption (table 2), and body weight (table 3),
as these types of behavior were the most often assessed
in studies dealing with work stress in terms of the two
models. Moreover, overweight or weight gain can be
considered a crude proxy measure of exposure to a sed-
entary lifestyle and unhealthy diet as these conditions
often cluster among individuals (22).

This review is based on a literature search of inves-
tigations published in established peer reviewed jour-
nals between 1989 and 2006. Relevant articles were
identified using PubMed. The search term included
items related to either work-stress model and the se-
lected lifestyle variables (eg, overweight, weight gain,
BMI, obes*). In addition, the bibliographies of the re-
trieved articles were hand-searched for additional stud-
ies. No study was excluded on the grounds of method-
ological quality. Altogether, 46 articles were identified.

Work stress and health risk behavior

Cigarette smoking

Altogether 24 cross-sectional or prospective studies
published between 1989 and 2006 are included in a re-
view with summarized findings in table 1 (23-46). Most
of the investigations are cross-sectional and are focused
on the demand—control model. More studies analyze
smoking status than smoking intensity. The results with
the demand—control model can be summarized as fol-
lows: The full model has been confirmed in a minority
of studies only (23-26). Single components have only
partially been found to be significantly related to smok-
ing status (27-33) and, if so, more often among women
than among men. Eight studies did not report any asso-
ciation between model components and smoking status
(34-41). Concerning smoking intensity, the evidence is
similar. Of the 10 studies exploring smoking intensity,
two found full support (34, 42), and three found partial
support (41, 43, 44), while findings were negative in five
studies (23, 26, 32, 37, 45). The only prospective study
on smoking intensity resulted in a negative finding (45).
Concerning the effort-reward imbalance model, only
two studies have been published, one restricted to a male
sample with positive findings on smoking intensity (46)
and one exploring smoking status and intensity among
men and women and in which the full model was sup-
ported only among the women (23).

In conclusion, cigarette smoking is not consistently
related to work stress, as measured by the demand—con-
trol model. Evidence concerning the effort-reward
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Table 1. Work stress [effort-reward imbalance (ERI) model or demand—control (DC) model] and cigarette smoking. In most studies,
the full models were tested first (DC, ERI) and the single components were tested thereafter. Results on components are cited only if
they provide information in case the full model was not confirmed. [D = high job demands, C = low job control, E = high effort, R = low

reward, + = hypothesis confirmed, — = hypothesis not confirmed (refuted or no significant association)]

Study Dependent variable Design Work-stress measure
ERI DC
Peter et al, 1991 (46) Smoking intensity Cross-sectional ERI +
Kouvonen et al, 2005 (23) Smoking status Cross-sectional ERI +2 DC +2
Smoking intensity ERI +2 DC -
Reed et al, 1989 (45) Smoking intensity Prospective - DC -
Pieper et al, 1989 (27) Smoking status Cross-sectional C+P
Green et al, 1990 (34) Smoking status Cross-sectional DC -
Smoking intensity DC +
Netterstrom et al, 1991 (35) Smoking status Cross-sectional DC -
Johansson et al, 1991 (36) Smoking status Cross-sectional DC -
Alterman et al, 1994 (28) Smoking status Cross-sectional C+
Greenlund et al, 1995 (37) Smoking status Cross-sectional DC -
Smoking intensity DC -
Hellerstedt et al, 1997 (24) Smoking status Cross-sectional DC +
Niedhammer et al, 1998 (29) Smoking status Cross-sectional D+C+
Landsbergis et al, 1998 (30) Smoking status Prospective C+
Kawakami et al, 1998 (38) Smoking status Cross-sectional DC -
Amick et al, 1998 (39) Smoking status Cross-sectional DC -
Otten et al, 1999 (43) Smoking intensity Cross-sectional G+t
Jonsson et al, 1999 (31) Smoking status Cross-sectional D+2 C+2
Brisson et al, 2000 (32) Smoking status Cross-sectional D +2
Smoking intensity DC -
Van Loon et al, 2000 (40) Smoking status Cross-sectional DC -
Kuper et al, 2003 (44) Smoking intensity Cross-sectional D+ C+
Tsutsumi et al, 2003 (41) Smoking status Cross-sectional DC -
Smoking intensity D+
Lallukka et al, 2004 (25) Smoking status Cross-sectional DC +2
Lindstrom 2004 (26) Smoking status Cross-sectional DC +
Smoking intensity DC -
Gun Kang et al, 2005 (33) Smoking status Cross-sectional D+
John et al, 2006 (42) Smoking intensity Cross-sectional DC +

2 Females.
b Males.

imbalance model is still scarce. Available results are not
only limited due to the fact that few prospective inves-
tigations have been conducted so far, but also because
the dynamics of “smoking careers”, including smoking
cessation and relapse, have not been explored.

Alcohol consumption

Findings from 18 cross-sectional or prospective studies
published between 1989 and 2006 are summarized in
table 2. As the measure of alcohol intake varies consid-
erably between studies, their comparability is limited.
Again, most of the studies are cross-sectional (25, 28,
29, 37, 39, 40, 44, 47-51) and concern the demand—con-
trol model. Six studies are based on longitudinal data
(30, 45, 52-55). It is of interest to note that four of the
studies found at least partial support for a role of work
stress in heavy alcohol consumption or alcohol depen-
dency (52-55), particularly among men. This conclu-
sion holds true for both work-stress models. In contrast,

most of the cross-sectional studies failed to find the hy-
pothesized association (29, 37, 39, 40, 48, 49).

Body weight

Altogether 22 reports published between 1989 and 2006
on associations between work stress and body weight
are available (table 3). Most of the studies are cross-
sectional and concern the demand—control model. The
studies vary considerably with regard to the confound-
ers included in the analyses, as well as with regard to
measures of weight. Data on weight change were re-
stricted to longitudinal designs, whereas the cross-sec-
tional studies were bound to a comparison of the mean
body mass index, the waist-to-hip ratio, or the distribu-
tion of overweight or obesity between groups.

With regard to the effort-reward imbalance model,
one prospective and one cross-sectional study found full
support (56, 57), and one cross-sectional investigation
found partial support (58). The demand—control model
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Table 2. Work stress [effort-reward imbalance (ERI) model or demand-control (DC) model] and alcohol consumption. Results on
components are cited only if they provide information in case the full model was not confirmed. [D = high job demands, C = low job
control, E = high effort, R = low reward, + = hypothesis confirmed, — = hypothesis not confirmed (refuted or no significant association)]

Study Dependent variable Design Work stress measure
ERI DC
Puls et al, 1998 (47) Alcohol consumption (intensity) Cross-sectional ERI + C+
Head et al, 2004 (52) Incident alcohol dependence (CAGE) Prospective ERI +2 DC -
Kouvonen et al, 2005 (48) Alcohol consumption (heavy drinking) Cross-sectional ERI - DC -
Reed et al, 1989 (45) Alcohol consumption (intensity) Prospective - DC -
Romelsjo et al, 1992 (53) Severe alcohol problems (hospitalization or mortality) Longitudinal D+ C+
Alterman et al, 1994 (28) Alcohol consumption Cross-sectional D+2
Ragland et al, 1995 (49) Alcohol consumption (high versus low) Cross-sectional DC -
Greenlund et al, 1995 (37) Alcohol consumption (intensity) Cross-sectional DC -
Crum et al, 1995 (54) Alcohol dependence (DSM 111) Prospective DC +2
Hemmingsson et al, 1998 (55) Alcohol dependence (hospitalization) Prospective C+2
Amick et al, 1998 (39) Alcohol consumption (intensity) Cross-sectional DC -
Niedhammer et al, 1998 (29) Alcohol consumption (high versus low) Cross-sectional DC -
Landsbergis et al, 1998 (30) Alcohol consumption (frequency) Prospective DC -
Roxburgh, 1998 (50) Alcohol consumption (high versus low) Cross-sectional D+®
San Jose et al, 2000 (51) Alcohol consumption (heavy drinking) Cross-sectional - D+
van Loon et al, 2000 (40) Alcohol consumption Cross-sectional DC -
Lallukka et al, 2004 (25) Alcohol consumption (Yes versus no) Cross-sectional - D+
Alcohol consumption (heavy drinking) DC -
Kuper et al, 2003 (44) Alcohol consumption (intensity) Cross-sectional - D+
2 Males.
b Females.

Table 3. Work stress (effort-reward imbalance [ERI] model or demand-control [DC] model) and body weight. Results on components
are cited only if they provide information in case the full model was not confirmed. [BMI = body mass index, D = high job demands, C =
low job control, E = high effort, R = low reward, + = hypothesis confirmed, — = hypothesis not confirmed (refuted or no significant
association)]

Study Dependent variable Design Work stress measure
ERI DC
Kivimaki et al, 2002 (56) BMI Prospective ERI + C+
Ostry et al, 2004 (58) BMI Cross-sectional E+2 D+2
R+
Kouvonen et al, 2005 (57) BMI Cross-sectional ERI +° DC +
Reed et al, 1989 (45) BMI Prospective - DC -
Netterstrom et al, 1991 (35) BMI Cross-sectional DC -
Georges et al, 1992 (64) Central body fat distribution Cross-sectional DC -
Theorell et al, 1993 (65) BMI Cross-sectional DC -
Hellerstedt et al, 1997 (24) BMI Cross-sectional DC +°
Wamala et al, 1997 (59) Obesity (BMI>28.6°) Cross-sectional DC +
Landsbergis et al, 1998 (30) Overweight (BMI>27.82) Cross-sectional prospective DC-
Weight gain DC -
Amick et al, 1998 (39) BMI Cross-sectional DC -
Emdad et al, 1998 (66) BMI Cross-sectional DC -
Martikainen et al, 1999 (61) Weight gain Prospective C+
Steptoe et al, 1999 (62) BMI Cross-sectional C+»
Niedhammer et al, 1998 (29) Overweight (BMI>26.92 / >27.22) Cross-sectional D+°
Jonsson et al, 1999 (31) BMI Cross-sectional D+2
Brisson et al, 2000 (32) BMI Cross-sectional DC -
Kuper et al, 2003 (44) BMI Cross-sectional C+b
Hannerz et al, 2004 (63) Weight gain Prospective D+
Weight loss D+
Ishizaki et al, 2004 (67) BMI Cross-sectional DC -
Wiaist to hip ratio DC -
Lalluka et al, 2005 (68) Weight gain Prospective DC -
Kivimdki et al, 2006 (60) Weight gain Prospective DC +2
Weight loss DC +2
2 Males.
b Females.
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was fully confirmed in four studies (24, 57, 59, 60) and
partially confirmed in eight studies (29, 31, 44, 56, 58,
61-63); in ten investigations there was no association
between job strain or single-model components and
body weight or weight change, respectively (30, 32, 35,
39, 45, 64-68).

However, these inconclusive findings on the rela-
tionship between work stress and body weight may re-
flect the failure to take into account the possibility that
stress may cause both weight gain and weight loss.
Weight change is usually analyzed in one direction (ie,
weight gain as a function of work stress). This conclu-
sion seems well justified in view of the obesity epidemic
in advanced societies (69), but weight loss has also been
shown to be a consequence of stressful experience (70).
The hypothesis of a bi-directional effect of work stress
on weight received recent support from two prospective
studies. In both investigations work stress increased the
likelihood of weight gain among obese employees,
whereas the likelihood of weight loss was higher among
employees with a low body mass index (60, 63).

Co-manifestation of health risk behaviors

Epidemiologic evidence indicates that the clustering or co-
manifestation of health-risk behaviors increases cardio-
vascular risk above and beyond the one expected on the
basis of the sum of the separate effects (22). Therefore, it
is important to know whether and to what extent expo-
sure to work stress is related to the clustering of health-
adverse behaviors. A recent publication based on a
cross-sectional study of some 36 127 public-sector em-
ployees in Finland, showed a dose—response relationship
between work stress in terms of effort-reward imbalance
and the number of health risk behaviors (figure 1) (71).

Suggestions for future research and conclusions

This review indicates that work-related stress is not con-
sistently associated with the health-adverse lifestyle that

continues to be highly prevalent in advanced societies,
particularly so among population groups with a low so-
cioeconomic status. The few robust findings point to an
association with changing body weight (mostly weight
gain, but possibly weight loss as well) and, among men,
heavy alcohol consumption. Evidence on a relationship
between work stress and cigarette smoking is inconclu-
sive.

Overall, few studies have so far tested the effort—
reward imbalance model, while most have been directed
towards the demand—control model. Yet, in the few
available studies, the former model seems to explain
health risk behavior at least as well as the latter model,
although only a few reports tested the two models si-
multaneously.

Limitations of available evidence concern a relative
paucity of longitudinal research and a lack of interven-
tion studies. In addition, health risk behavior was as-
sessed in relatively crude ways, neglecting the dynam-
ics over time (cessation; relapse) and, with few excep-
tions, their clustering and their bi-directional associa-
tion with work stress.

As information on a mediating role of health risk
behavior in the association between work stress and car-
diovascular or other disease outcomes from prospective
studies is scarce, the relative contribution of the two
pathways mentioned earlier (ie, of direct versus indirect
effects of work stress on health) cannot be further clari-
fied.

The first suggestion for future research therefore
concerns a rigorous test of these two pathways in avail-
able and newly designed epidemiologic investigations.
Importantly, changes in health risk behavior should be
monitored as should changes in exposure to work stress
over time. As is well known from birth cohort studies
(72, 73), childhood and adolescence are important stages
in the formation of health-risk behavior. Therefore, the
contribution of work stress in adult life towards main-
taining, intensifying, or quitting these types of behav-
ior deserves attention in a life course perspective.

Odds ratio QOdds ratio
1.5 1.5
Waomen * Men
1.4 1.4 *
1.3 * 1.3
* Figure 1. Work stress [effort—
1.2 1.2 reward imbalance (ERI) model]
and co-manifestation of health
1.1 1.1 risk behavior (current smoker,
body mass index >25 kg/m?,
1.0 1.0 physically inactive, and heavy
drinker) among 36 127 public-
0.9 ' ' 0.9 ' sector employees in Finland. The
1vsORF 2vs O RF 3-4vsORF 1vs ORF 2vs ORF 34vs ORF results are based on the report of
] ] ] Kouvonen et al (71). (* P<0.05,
[ ]lowERI [ intermediate I hioh ERI RF = number of risk factors)
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As a second suggestion, monitoring studies are re-
quired that assess the circumstances, attitudes, and emo-
tions associated with health risk behavior more in-
tensely. Respective designs should include the registra-
tion of the activity of the autonomic nervous system, of
markers of hormonal activity, and of immune compe-
tence. Third, basic neuroscience research is promising
in advancing our understanding of the role of the brain
reward system in stress and addictive behavior. For in-
stance, the “cascade theory of reward” suggests that pro-
longed stress provokes neuroregulatory dysfunction in
dopamine release in mesolimbic cortical structures (74).
This pathway, with inputs from the prefrontal cortex, is
implicated in reinforcement and reward expectancy, as
well as in addictive behavior (75).

In a recent experimental study using functional mag-
netic resonance imaging with reward-based paradigms,
hyperactivations in the medial prefrontal, anterior cin-
gulate, and dorsolateral prefrontal cortex were observed
in a group of healthy adults with high susceptibility to
reward frustration as compared with a group with low
susceptibility. Susceptibility to reward frustration was
measured by scores on the scales assessing effort—re-
ward imbalance at work (76). The findings suggested
that exposure to chronic frustration after effort compro-
mises the adaptive responsiveness of parts of the corti-
cal system to received or omitted rewards. The extent
to which such compromised responsiveness contributes
to an intensification of bodily stress reactions or to ad-
dictive tendencies is yet unknown.

A fourth suggestion concerns the design and real-
ization of intervention studies in which theory-based
measures of organizational and personnel development
aim at reducing stressful experience at work. If the
health risk behavior of the participants of such interven-
tions would diminish as a function of respective mea-
sures, the findings would strengthen the ecological va-
lidity of experimental and epidemiologic evidence.

In conclusion, this review suggests that at least some
part of the burden of disease attributable to a health-ad-
verse psychosocial work environment is explained by
an unhealthy lifestyle, in particular heavy alcohol con-
sumption, overweight, and cigarette smoking. Moreover,
work stress increases the probability of co-manifesta-
tion for several risk factors for individuals, predispos-
ing them to chronic disease development. Findings sup-
port measures of a health-promoting lifestyle as part of
worksite intervention programs. However, one should
be cautious in regarding expected effects for at least two
reasons. First, health risk behavior is acquired through
socialization as part of a lifestyle at earlier stages in the
life course (73). As they are embedded in, and rein-
forced by, people’s everyday social environment, it may
be difficult to induce and maintain behavioral change.
Second, in addition to indirect effects, work stress
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affects health in the long run by direct effects via sus-
tained activation of the autonomic nervous system and
enhanced neuroendocrine responses (77). Intervention
efforts therefore should be directed towards structural
measures of task redesign, organizational justice, and
promotion prospects, including job security, in order to
reduce the sources of stressful experience. These mea-
sures are further enhanced by investments in improved
leadership and improved skills of coping with demands,
threats, and inadequate rewards at work.
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