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Effects of the timing of lifestyle behaviors on mental and physical functions in
rotating shift workers
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We investigated the effects of the timing of meal intake, sleep, and physical
activity on the diurnal 24-h rhythm of cardiac autonomic nervous system activity assessed by heart rate
variability and subjective level of depressive symptoms. We found that later timing of breakfast was
associated with a phase delay in cardiac autonomic nervous system activity and higher levels of the
depressive symptoms in rotating shift workers. In addition, later timing of meal intake caused phase
delay in the sleep-wake cycle and the temporal increase in subjective level of depressive mood. These
results indicate the possibility that advancing the timing of meal intake after awakening is one of
effective means for preventing a phase delay in the circadian clock and an increase in the depressive
symptoms or mood in rotating shift workers.
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Unstandardized

Independent variables coefficients p values
B SE
Acrophase of HF nu (min)'1
Model 1 Timing of breakfast (min)" 1.49 0.529 0.020*
Model 2 Lunch E% (%) -6.469 3.297 0.081
Model 3 Dinner E% (%) 4.973 1.484 0.009*
Model 4 Total energy intake (kcal) 0.27 0.054 0.001*
Acrophase of LF/HF (min)'1
Model I Timing of breakfast (min)’ 1.955 0.704 0.022%*
Model 2 Lunch E% (%) -7.904 4.497 0.113
Model 3 Dinner E% (%) 7.361 1.626 0.001*
Model 4 Total energy intake (kcal) 0.317 0.09 0.006*

breakfast time
lunch E%
dinner E%
total energy intake
HFnu
LF/HF 24
acrophase

Model 1-4, BMI
*p < 0.05.
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p <0.05

Tada, Y., Y. Kawano, I. Takamori, T.
Yoshizaki, A. Sunami, Y. Yokoyama, H.
Matsumoto, A. Hida, T. Komatsu, F. Togo.
Associations between body mass index,
shift work and lifestyle in Japanese
female nurses. Obesity, 22, 2489-2493,
2014, doi: 10.1002/0by.20908.

Yoshizaki, T., T. Midorikawa, K.
Hasegawa, T. Mitani, T. Komatsu, F. Togo.
Associations between diurnal 24-hour
rhythm  in  ambulatory heart rate

variability and the timing and amount of
meals during the day shift in rotating
shift workers. PLoS ONE. 9(9), 106643,
2014, doi: 10.1371/journal .pone.0106643.

Yoshizaki, T., Y. Kawano, 0. Noguchi,
J. Onishi, R. Teramoto, A. Sunami, Y.
Yokoyama, Y. Tada, A. Hida, F. Togo.
Associations between dietary behaviors
and rotating shift work among Japanese
nursing staff. 12th Asian Congress of

Nutrition, 5.14-18, Yokohama, Japan,
2015.
, 68
, 5.30-6.1, , 2014.
10 . 8.2,
, 2014.

Togo, F. Associations between sleep
habits and physical and mental health
status. International Symposium of the
Korean Society of Dance. 11.1, Seoul,
Korea, 2014.

Togo, F. Associations between sleep
habits and physical and mental health
status. 2014 Incheon Asian Games
International Sport Science Congress.
8.20-22, Incheon, Korea, 2014.

24
60

, 9.12-14, , 2013.

o

Togo Fumiharu
90455486

®

Komatsu Taiki

8043651



