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'The association of objectively measured physical activity intensity and
time-of-day with subjective sleep quality in Japanese employees

Naruki Kitano, Yumiko Onodera, Kenji Tsunoda, Yuko Kai,
Takashi Jindo, Tsutomu Kuchiki, and Toshiya Nagamatsu

SUMMARY

It is still unclear what timing and intensity of physical activity (PA)is effective to promote good sleep for workers.
This study investigates associations of objectively measured timing and intensity of PA with subjective sleep quality
in Japanese employees.

Data were gathered from 104 Japanese employees (age 46.1 + 10.0 years; women 64.4%) who mainly engaged in
desk work. Participants wore an accelerometer (HJA-750C, Omron Healthcare Co.) for a month, and we calculated
average daily low-intensity PA (LPA,1.6-2.9 METs), moderate-intensity PA (MPA, 3.0-5.9 METs), and vigorous-
intensity PA (VPA, = 6.0 METs)in the morning (05:00-11:59), afternoon (12:00-17:59) and evening(18:00—24:00) R
respectively. We used the Pittsburgh Sleep Quality Index (PSQI) to assess subjective sleep quality, and calculated
sleep efficiency, daytime dysfunction score and PSQI global score. Adjusted multiple regression models revealed that
LPA in the afternoon have significant favorable associations with daytime dysfunction score (B=—0.353) and PSQI
global score (8=-0.333).1In the evening, VPA was significantly associated with higher sleep efficiency (8=0.261).To
maintain a good sleep quality for employees, our findings are the first pointing at LPA in the afternoon, and at VPA
after office hours would be effective.

Key words: exercise, accelerometer, insomnia.
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Tablel. Characteristics of study participants.

n=104
Mean = SD
Age, years 46.1 £10.0
Female, n(%) 67.0(64.4)
Education, years 150+ 1.7
Body mass index, kg/m? 225%28
Overtime work, h/wk 6.0 6.3
K6 score, points 3340
Accelerometer data
Wear day, days 24392
Wear time, h/day 153+1.8
TPA, MET - h/day 129 +3.1
PSQI global score, points 55%£22
Bedtime 239+0.9
Wake up time 6.3 0.8
Sleep duration, h 6.0 £0.8
Sleep efficiency, % 93972
Daytime dysfunction, points 03+04

TPA; total physical activity, PSQI; Pittsburgh Sleep Quality

Index.
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Figurel. Physical activity at each time-of-day in study partici-
pants.
TPA; total physical activity, LPA; low-intensity physical activ-
ity, MPA; moderate-intensity physical activity, VPA; vigorous-
intensity physical activity.
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Table2. The association of objectively measured physical activity intensity with subjective sleep variables.

n=104
Sleep efficiency (%) Daytime dysfunction (range: 0-6)"  PSQI global score (range: 0-21)"
B P value VIF s P value VIF S P value VIF
TPA, MET - h/day —0.013 0.903 1.225 0.004 0.969 1.225 0.038 0.698 1.225
LPA, MET - h/dayi 0.044 0.717 1.564 —0.054 0.648 1.564 —0.059 0.598 1.564
MPA, MET - h/dayi —0.159 0.194 1.558 0.058 0.622 1.558 0.137 0.222 1.558
VPA, MET - h/dayi 0.273 0.013 1.223 0.024 0.815 1.223 —0.060 0.545 1.223

TPA; total physical activity, LPA; low-intensity physical activity, MPA; moderate-intensity physical activity, VPA; vigorous-intensity

physical activity, PSQI; Pittsburgh Sleep Quality Index, VIF; variance inflation factor. All models are adjusted for age, gender,

education, BMI, overtime work, and K6 score. THigher scores indicate poorer states. :Models additionally adjusted for other physical

activity intensity.

13



14

(FE) HHEICHITIEHENSHRERIEED SORKRBH & THNEROE L DEE

3. OGEYREL 3 & OVRERI R & F BRI IIRD & o B

Table3. The association of objectively measured physical activity intensity and time of day with subjective sleep variables.

n=104
Sleep efficiency (%) Daytime dysfunction (range: 0-6) T PSQI global score (range: 0-21) T
B P value VIF s P value VIF p P value VIF

Morning (5:00-11:59)

LPA, METs - h/day 0.071 0.596 1.832 —0.111 0.384 1.832 —0.085 0.487 1.832

MPA, METs * h/day  —0.165 0.173 1.469 —0.083 0.468 1.469 0.088 0.422 1.469

VPA, METs * h/day 0.171 0.108 1.131 —0.015 0.879 1.131 —0.084 0.382 1.131
Afternoon (12:00-17:59)

LPA, METs * h/day —0.033 0.816 2.035 —0.353 0.008 2.035 -0.333 0.008 2.035

MPA, METs * h/day  —0.110 0.399 1.669 0.060 0.610 1.669 0.120 0.285 1.669

VPA, METs * h/day 0.122 0.281 1.266 —0.043 0.678 1.266 —0.125 0.202 1.266
Evening (18:00-24:00)

LPA, METs - h/day —0.014 0.924 2.296 0.228 0.101 2.296 0.176 0.194 2.296

MPA, METs - h/day  —0.080 0.553 1.882 0.113 0.365 1.882 0.057 0.641 1.882

VPA, METs - h/day 0.261 0.016 1.179 0.026 0.790 1.179 0.003 0.979 1.179

LPA; low-intensity physical activity, MPA; moderate-intensity physical activity, VPA; vigorous-intensity physical activity, PSQI; Pitts-

burgh Sleep Quality Index, VIF; variance inflation factor. Models are adjusted for age, gender, education, BMI, overtime work, K6

score, and other physical activity. THigher scores indicate poorer states.
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