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Shift work and cardiovascular disease — from etiologic studies to prevention
through scheduling

Half of patients with coronary heart disease do not have any of the established risk factors (1). When the
significance of work with respect to personal life is taken into account, it is not surprising that
researchers are continually trying to identify new risk factors from the psychosocial work environment.

Shift work is one of the factors under debate. On the basis of a review of 17 studies dealing with shift
work and cardiovascular disease (2), Baggild & Knutsson concluded, in 1999, that shift workers have a
40% increase in risk when compared with day workers. A new case-referent study controlling for job
strain, age, education level, and smoking also supports the conclusion of an increased risk for shift
workers (3). However, some of the published studies contained in the earlier review and a later paper (4)
did not find an association between shift work and cardiovascular disease; therefore the relationship
does not seem to be consistent.

In this issue of the Scandinavian Journal of Work, Environment & Health a straightforward paper
shows that, in a random sample of employees, shift workers reported high exposure to work environ-
ment factors like noise, heat, passive smoking, walking, standing, and psychosocial stress — most of
which can be related to cardiovascular disease (5). The paper adds to the discussion on the methodolog-
ical problems faced by studies investigating shift work and cardiovascular disease. Shiftwork popula-
tions are often self-selected (6, 7), and the observed weak associations allow the possibility for
unaccounted confounding. Twenty-four hour operations have characteristic jobs that also vary accord-
ing to the time of day. Great differences in shift workers’ and day workers’ work environment and stress,
social class, or living habits make the interpretation of even good follow-up studies difficult.

The existing evidence for a causal relationship between shift work and cardiovascular disease seems
to lack experimental evidence, dose-response studies with exact exposure information, and — perhaps
most importantly — strong evidence for biological mechanisms indicating how shift work could actually
increase the risk of cardiovascular disease. Since etiologic intervention studies of cardiovascular disease
need large study populations and exposure contrasts (8), a clever approach has been to conduct
intervention studies focusing on biomarkers for atherosclerosis or thrombosis instead of morbidity (9,
10). This issue of the Scandinavian Journal of Work, Environment & Health contains the report of an
intervention study aimed at examining whether ergonomic shift scheduling changes the biomarkers of
heart disease (11). The changes related to higher regularity, few consecutive night shifts, and more
weekends off led to favorable changes in risk factors for ischemic heart disease. In the group with the
highest number of ergonomic changes, an 8% decrease in total cholesterol, a 15% decrease in low-
density lipoprotein (LDL) cholesterol, a 9% increase in high-density lipoprotein (HDL) cholesterol, and a
14% decrease in the total:HDL cholesterol ratio were observed. When changes in the principles of shift
scheduling were analyzed across the data, higher regularity and a reduction in the number of consecutive
night shifts were positively related to the biomarkers.

The study shows that the timing of work can change risk factors for cardiovascular disease. Even
more important, we are informed how work schedules should be improved to reduce biomarkers for
atherosclerosis, and perhaps the incidence of ischemic heart disease in the long run. However, the
question concerning mechanisms remains open. The observed changes in biomarkers were not related
to changes in smoking, alcohol consumption, or exercise levels at the beginning of the study. However,
possible changes in diet were not measured. Meal timing has been shown to influence postprandial
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levels of lipids and glucose (12, 13). The present intervention resulted in only slight changes in sleep and
perceived stress. The recently found effects of sleep loss on lipid metabolism, glucose tolerance,
autonomous nervous activity, and cortisol patterns (14) may thus not have been the key mechanism
gither.

We do not know why shift work increases the risk of cardiovascular disease. There are probably many
reasons, changes in circadian rhythms, life-style factors and psychosocial stress being mentioned the
most frequently. Since factors like smoking, physical activity, or psychosocial stress are not “new” risk
factors, only changes in circadian rhythms or factors related to sleep loss influencing the formation of
atheroma or a clot of the artery wall would be really specific heart disease mechanisms for shift workers.
The current study (11) shows that regularity in shifts decreased ischemic heart disease biomarkers. We
still need information, however, on whether the regularity in meal patterns, sleep, physical activity, or
some other circadian functions were the key factors leading to the improvement. The answers would help
us to provide better recommendations for optimum schedules.

Increasing demands for flexibility in workhours is a topical issue in many firms. With respect to sleep-
wakefulness and job satisfaction, numerous studies indicate that regularity, predictability, a low number
of consecutive night shifts, and sufficient time-off between shifts are advantageous (15). Putting cardio-
vascular disease and its biomarkers on the list of outcomes of future intervention studies of shift work
would be welcomed.
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