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Effects of Working at Night on Plasma Cortisol Concentrations and BMI in Female Nurses
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Working at night is associated with increased risk of irregular menstrual cycle, and also with disrupted
melatonin and prolactin circadian rhythms. To evaluate the effect of labor on the circadian rhythm of cortisol,
plasma concentrations were compared among various working conditions, i.e., daytime shift, evening shift, and
night shift.

Twenty nurses, who enrolled voluntarily in this study, were healthy and had regular menstrual cycles.
Blood was obtained from each nurse during the early follicular phase (day 6 to day 10 of the menstrual cycle) at
the beginning and end of their shift; daytime shift (8:00 to 17:00, N =5), evening shift (17:00 to 24:00, N =5), and
night shift (0:00 to 8:00, N =10). Their typical working schedule is as follows; several consecutive days of day-
time shift, one day off-duty, two consecutive days of night shift and two consecutive days of evening shift, fol-
lowed by one or two days off-duty. The effect of shift work on plasma concentrations was compared to that of
five other off-duty nurses, obtained every two hours from 8:00 for 24 hours and once more at 17:00. Data from
the off-duty nurses served as a control group to see the circadian rhythm. Plasma concentrations of cortisol
were determined by LC-MS/MS. Plasma cortisol concentrations at both the beginning and the end of the day-
time shift did not differ from those at the same time of the control group, respectively. Plasma cortisol concen-
trations of the evening shift did not differ from those of the control group, either. In spite of being no differences
of plasma cortisol concentrations at both the beginning and end of the first day of the night shift, plasma cortisol
concentrations at the beginning of the second day of the night shift were significantly elevated. The circadian
rhythm of cortisol was maintained during the daytime shift and the evening shift, but were affected by the
night shift.

To study the chronic effect of night shift work, body mass index of 286 nurses who worked at night for at
least five years was compared with that of women who worked during daytime only. The average of BMI of
the nurse group gradually rose according to their age, until it reached the highest at ages 50-54 (significantly
higher than that of the group of the daytime working women), and dropped after retiring.

This study suggests that working at night may affect the circadian rhythm of cortisol, thereby leading to
metabolic syndrome among women working at night.

(JJOMT, 60: 348—352, 2012)
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