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Associations between dietary behaviors and mental and physical health in rotating
shift workers

Yoshizaki, Takahiro
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Our study examines the relationships between work schedule and eating behaviors,
and considers whether diurnal preference could explain the relationship, and investigates diurnal 24-h
rhythm in heart rate variability (HRV) and dietary behavior among rotating shift workers, while taking
into account the sleep-wake cycle and physical activity. As a result, rotating shift work is associated
with a more unbalanced diet and abnormal temporal eating patterns and that the associations may be
mediated and/or modulated partly by diurnal preference. In addition, the phase angle between circadian
variation in cardiac autonomic nervous system activity and the sleep-wake cycle may be associated with
dietary behavior (e.g. the timing of breakfast, the ratio of energy intake at dinner to total energy
intake, and total energy intake) in shift workers.
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Table 2 Association of current shift schedule (rotating shift work) and
diurnal preference with scores for meal contents and temporal eating
patterns in multivariable linear regression models

Independent Unstandardized Standardized
e bles cr;)elﬁcnenlssF coefficients  p values
347+ 8.7 ,10.6x 9.2 442 Meal contents
Crude
Rotating shift work 1.689  0.804 0.164 0.037
+ 109 » 17.4% 12.0 ME-score -0.223  0.082 -0.210 0.007
Model 1
ME-score Rotating shift work 1.007  0.862 0.098 0.245
ME-score -0.183 0.089 -0.172 0.041
Model 2°
Rotating shift work 0.934  1.303 0.091 0.475
ME-score —0.171 0.098 -0.161 0.082
Temporal eating patterns
7 Crude
Rotating shift work 3.211 0.867 0.284 < 0.001
ME-score —0.465 0.086 -0.397 < 0.001
Model 1
Rotating shift work 1.698  0.897 0.150 0.060
ME-score -0.395  0.093 -0.338 < 0.001
Model 2°
Rotating shift work 1.278 1357 0.113 0.348
ME-score —0.384  0.101 -0.329 < 0.001

“Adjusted by age, years of experience as a rotating shift worker, marital
status, residential status, smoking status, alcohol status, and number of
night shifts per month. Years of experience in the current work schedule
were not included in Model 2 because of a high level of multicollinearity
Table 1 (Variance inflation factor = 8.101).

Table 1 Scores for habitual eating behavior in day workers and
rotating shift workers

Day workers Shift workers

n=39 n=123

p values

Cognition of constitution™ (points) 143 £ 34 136 = 37 0.328
49 188 5.6 0.384
24 7.1 29 0.310

313+ 32 0427 figure 1

35 97 3.6 0.629
39 156 45 0.045 HF nu

4.5 19.5 4.8 0.001

Motivation for eating:b (points) 19.5
Eating as a diversion®® (points) 74
Feeling of satiety: (points) 10.9
Eating style: (points) 9.8
Meal contents* (points) 13.9

oW H KW
HoOH K K KW

Temporal eating patterns™ (points) 16.5

Values are means + standard deviation. LF/HF
Higher scores indicate more improper eating behavior in terms of a
higher probability of obesity: Cognition of weight and constitution,
having false recognition of and assumptions about reasons for weight @ Early breakfast eaters (1=7) ~ — Early breakfast eaters (fitting curve)
gain; Motivation for eating, having behavioral factors which can induce [ Late breakfast eaters (1=6) ~ —— Late breakfast eaters (fitting curve)
over-cating; Eating as a diversion, being subject to psychological 1.00-
factors which increase appetite (i.e., perceived mental stress); Feeling 0.754
of satiety, being prone to have an appetite and to eat as much as ’; .|
possible; Eating style, being prone to eat fast; Meal contents, having a c
preference for a high fat diet and sweets (e.g., confectioneries and ~ 0.254
sweet buns); Temporal eating patterns, irregularity of timing and 0.004
number of meals taken during the day and delay in timing of meals. 304
Tt-test; IMann—Whitney U test; “Shift workers, n=122; "Shift workers,
n=122; “Day workers, n=38; “Shift workers, n=119
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LF/HF
3
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Table 2 Time since awakening ( min)

Figure 1 Ensemble-averaged step counts and heart rate variability
variables during the day shift over 24 h. Values are mean + SE.
Ensemble-averaged fitted curves by using single cosinor analysis for
carly eaters (black line) and late caters (red line) depending on
breakfast timings according to time since awakening are also depicted.
Data are double-plotted to better visualize rhythmicity. HF nu, the
ratio of high frequency (HF: >0.15 Hz) power to total power (>0.04




Hz); LF/HF, the ratio of low frequency (LF: 0.04-0.15Hz) power to HF
power.

LF/HF HF nu
LF/HF HF nu
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Table 3 Multivariable linear regression analysis for the acrophases of
HRYV variables.

Unstandardized ~ Standardized FDR
Independent variables Coefficients Coefficients  p values threshold"
B SE B
Acrophase of HF nu (min)"
Model 1 Timing of breakfast (min)v 1490 0.529 0.804 0.020* 0.031
Model 2 Lunch E% (%) -6.469 3.297 -0.536 0.081 0.044
Model 3 Dinner E% (%) 4973 1484 0.789 0.009% 0.025
Model 4  Total energy intake (kcal) 0.270  0.054 1.072 0.001* 0.006
Acrophase of LF/HF (min)!
Model 1  Timing of breakfast (min)" 1.955 0.704 0.827 0.022* 0.038
Model 2 Lunch E% (%) -7.904  4.497 -0.514 0.113 0.050
Model 3  Dinner E% (%) 7.361 1.626 0.916 0.001* 0.013
Model 4  Total energy intake (kcal) 0.317  0.090 0.987 0.006* 0.019
Model 1-4, adjusted by sex and BMI.
" <0.05.

" P-value < false discovery rate (FDR) threshold is significant.
P-values which remain significant following FDR corrections for
multiple comparisons are in bold.

" Time since awakening.
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