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Background

The importance of light in regulation of circadian rhythms has been known as a crucial influence on life,
however, little is known about seasonal differences related to daylight exposure. The aim was to test how
daylight exposure influences sleep in shift and daytime work. We saw a unique opportunity to examine the
scarcity of light in northern Sweden, (latitude 67°86’), above the Arctic Circle.

Methods

1800 miners working both above and underground were invited to participate in a sleep and light questionnaire
study in winter (n=1291) and summer (n=909) using a paired t-test to study mean seasonal differences.

Results

60% of the workers felt seasonal changes and increases of low mood and fatigue in winter. Shift workers (3-shift
and 2-shift) but not daytime workers consistently followed the same regular sleep patterns (sleep timing and sleep
length) regardless of season at different shifts. Daytime workers slept longer in winter on days off (p<0.01) mainly
due to later waking (winter 08:33 hr ± 0.49; summer 08:05 hr ± 0.59; p<0.001).
Both shift workers and daytime workers reported sleep in winter more often being interrupted by awakenings,
contained more premature awakenings and workers feeling less refreshed by sleep (see table). Also more lack of
energy during work were reported in winter. Significant interactions however between type of work and season
showed the shiftworkers being less sensitive to seasonal effects on sleep and daytime energy level but not mood.
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Light exposure in connection to both workdays and days off in winter was associated with lowered mood
and fatigue. A regression analysis demonstrated that the likelihood to develop winter problems was reduced
by 30% for every extra half hour workers spent out-doors. Possible less sleep complaints could be buffered
by the higher level of daylight exposures observed for the winter season in shiftwork.

Conclusion

The dark period of the year is reported to increase with mood and sleep complaints that possible are associated
with daylight exposure. We show that shift workers had a more stable seasonal sleep than daytime workers
but sleep quality was lowered in winter independent of work hours. Possible the day light influence in summer
supports sleep quality and elevate perceived energy levels despite the observed sleep loss for day workers.
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