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Shift work among women—a century-old health issue in occupational health

Shift work among women was a public health issue even a century ago. In 1877, shift work became 
forbidden among women in Switzerland, and, by the end of 1914, it was forbidden already in 10 different 
countries (1). The prohibition of night work among women in Europe was revoked later for mostly political 
reasons—restrictions for only women were felt to be unequal. There has also been insufficient evidence 
indicating specific health risks for shift work among women. 

In this issue of the Scandinavian Journal of Work, Environment & Health, a systematic review is pub-
lished on the association of shift work with breast, prostate, and colorectal cancer (2). The study concludes 
that there is limited evidence for a causal association between nightshift work and breast cancer among 
women. The conclusions of the review are well in line with the recent decision of the expert panel of the 
International Agency for Research on Cancer (IARC) (3), which concluded that “shift-work that involves 
circadian disruption is probably carcinogenic to humans” (Group 2A). Although both reviews mention 
deficiencies in the scientific literature, they also point out that the observed associations are unlikely to 
be explained by chance, bias, or confounding. Since about 20% of the working population in developed 
countries works in shifts, even a low risk may have a high potential health significance (4, 5). 

Although women have a lower risk for coronary heart disease (CHD) until menopause than men do, 
they are exposed to increased CHD risk due to shift work. According to Alfredsson et al (6), women have 
an elevated standardized mortality ratio (SMR) of 152 when compared with day workers. Similarly, an 
odds ratio of 1.7 was reported by Knutsson et al (7), and Kawachi et al (8) found a relative risk of 1.3 for 
American female nurses. The risk estimates for men are similar—shift work increases the risk of CHD 
by 30–40% even when other traditional risk factors and social class are controlled (9–11). In addition, 
female shift workers are more likely to report menstrual irregularities and longer menstrual cycles than 
nonshift workers are (12). Shift work is also associated with preterm delivery (13). However, no signs of 
teratogenic risk have been found.

The most probable pathway from shift work to ill health is circadian disturbance, caused by exposure 
to light at night. Disruption of circadian rhythms is also associated with disturbances in menstrual func-
tion, melatonin production, and even with the production of other reproductive hormones (14, 15). There 
is, however, little evidence that the speed of circadian adjustment to night work would differ (16). Women 
still report slightly more sleep complaints than men, and they sleep somewhat longer (17), indicating a 
higher sleep need. Occupational accidents related to shift work do not seem to show gender differences, 
however (18).

Although the health effects of shift work are widely acknowledged (19), the results of individual 
studies have been surprisingly inconsistent. Could gender differences contribute to discrepancies in the 
scientific literature? Among women, at least three factors could influence the inconsistencies of the dif-
ferent shiftwork studies, differences in the studied shift systems, differences in home work and domestic 
responsibilities, and, finally, the variations in the possibilities to self-select and influence workhours. 

With respect to the differences in shift systems, the existing epidemiologic literature provides limited 
information on the choice of “healthy” shift systems. We especially lack studies on good shift systems 
for women. At least one intervention study among nurses and nurses’ aides showed that increased ergo-
nomic scheduling with more-regular and more-predictable shift schedules was associated with favorable 
changes in triglyceride and high-density lipoprotein cholesterol levels (20). After decades of intensive 
research on shift systems, it was burdensome to read the conclusions of a systematic review on the 
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neurobehavioral and physiological effects of different shift rotations and shift lengths (21). The authors 
concluded that “overall there is insufficient evidence to support definitive conclusions regarding any of 
the studied factors [p 83]”. Most of the studies had to be excluded due to methodological problems. 
Luckily, the authors shed a little light for readers by adding that “the analysis provides support for the use 
of forward-rotating shift systems in preference to backward-rotating shift systems [p 83]” (21). 

The gender differences in domestic work and other responsibilities depend on national and social class 
traditions, as well as on the number and age of children in the household (22). A European survey on work 
conditions showed that 32% of women, but only 7% of men, work part-time in Europe (23). Men have 
longer workhours, but women do more household work. Probably, for that reason, there is still no evi-
dence concerning any major gender differences in the frequency of reported work–home imbalance (22). 
Domestic responsibilities may also not be directly related to differences in fatigue and recovery (24). 

Employee control of workhours is associated with better worklife balance and health (19, 22, 25). In 
Europe, men can have more influence on the beginning and end of their workhours (23). Since women 
do more household chores, it could be hypothesized that they would actually benefit more than men from 
better worktime control. Indeed, in a prospective study, women with a low level of worktime control had 
a 1.9 times higher odds ratio for poor self-rated health, a 1.4 times higher odds ratio for psychological 
distress, and a 1.5 times higher risk of medically certified sickness absences than women with a high 
level of worktime control (25). The beneficial effects of worktime control on health were less clear among 
the men. For both genders, the beneficial effects of good worktime control were the most evident for 
workers with children. 

After 100 years, shift work among women has again become a new health issue in occupational 
health. We should not forget the biological differences between men and women in relation to the work-
related risks for breast cancer and reproductive health. New “healthy” workhours for women should be 
explored and taken into use. Especially, we need better possibilities to influence workhours to optimize 
the work–home balance. 
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