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Impact of leisure-time physical activity pattern on subjective
sleep quality in Japanese workers: a 1-year follow-up study

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

SUMMARY

Purpose of this study was to investigate whether the difference in leisure-time physical activity(LTPA) pattern
affects one-year after incident of poor subjective sleep quality (SSQ)in Japanese workers. Study data were obtained
from a health check-up program in Tokyo, Japan in 2013. Participants of the study consisted of 3621 workers who
met the following criteria: 1) not diagnosed with history of mental illness including depression, 2) not using the
hypnotic and 3) not complaining of poor SSQ. LTPA was evaluated using International Physical Activity Question-
naire long version and participants were divided into 4 groups with criteria of = 10 METs-hour/week: 1) not
engaging in LTPA, 2) engaging in LTPA but not meeting the criteria, 3) meeting at < 2 days (weekend warrior) and
4) meeting at = 3 days (regularly active). A question concerning SSQ_in Pittsburgh Sleep Quality Index was used
and participants who answered “fairly bad” or “very bad” were defined as poor SSQ. Logistic regression analysis was
performed adjusting for age, gender, body mass index, economic status, non-working days, alcohol consumption,
smoking status, psychological distress and non-LTPA (model 1). An additional analysis adjusting for the above
confounders and LTPA was performed using data from participants meeting the LTPA criteria (model 2). Partici-
pants who engaged in = 10 METs-h/wk of LTPA at > 3 days significantly reduced incident of poor SSQ_compared
with people with not engaging in LTPA (OR = 0.57, 95%CI = 0.42-0.78) . In model 2, regularly active workers
significantly reduced incident of poor SSQ_compared with weekend warrior (OR = 0.62, 95%CI = 0.41-0.96) . In
Japanese workers, to maintain good SSQ, engaging in LTPA regularly/habitually and obtaining = 10 METs-h/w
would be more effective than practicing like a weekend warrior.
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Employees who participated in 2013 survey of
Meiji Yasuda Longitudinal study
(n=10326)

Exclusions

Incomplete data (n = 1349)

Diagnosed with history of mental illness
including depression (n = 203)

Hypnotic use (n = 328)

Employees at baseline (n = 8446)

Exclusions

Reporting subjective insufficient sleep
(n=3078)

No follow-up data in 2014 (n = 1747)

A 4

Cases including in analysis (n = 3621)
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Figure 1. Flow of eligible participants in this survey.
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Table 1. Characteristics of participants by leisure-time physical activity pattern.

LTPA pattern*

No. 1506 1322 279 514

Age, mean(SD), y 46.6(10.7)  48.2(10.6)  47.5(10.4)  51.0(11.1) <0.001

Male 752(49.9) 757(57.3) 190(68.1) 334(65.0) <0.001

Body mass index, mean (SD) , kg/m? 226 (34) 230 (33) 230 (32) 230 (3.1) 0.025

Economic status <0.001
Very good/Good 1056(70.1)  1019(77.1) 216(77.4) 402(78.2)

Poor/Very poor 450(29.9) 303(22.9) 63(22.6) 112(21.8)

Weekly non-working days <0.001
<2 days 316(21.0) 231(17.5) 43(15.4) 68(13.2)

2 days 1109(73.6)  1016(76.9) 216(77.4) 369(71.8)

> 3days 81 (5.4) 75 (5.7) 20 (7.2) 77(15.0)

Smoking status <0.001
Never 822(54.6) 713(53.9) 145(52.0) 261(50.8)

Former 311(20.7) 354(26.8) 80(28.7) 186(36.2)

Current 373(24.8) 255(19.3) 54(19.4) 67(13.0)

Daily alcohol consumption <0.001
Never 213(14.1) 143(10.8) 19 (6.8) 46 (8.9)
Low-moderate (< 20.0 g) 957(63.5) 850(64.3) 173(62.0) 326(63.4)

Heavy (>20.0 g) 336(22.3) 329(24.9) 87(31.2) 142 (27 6)
Psychological distress (K6 score > 10) 60 (4.0) 42 (32) 16 (5.7) 0 (1.9) 0.027
Subjective sleep quality 0.005

Very good 267(17.7) 247(18.7) 50(17.9) 127(24.7)

Fairly good 1239(82.3)  1075(81.3) 229(82.1) 387(75.3)

LTPA, mean (SD), METs-h/wk N/A 48 (24) 163 (55  24.8(143) <0.001
No. of sessions, mean (SD), sessions/wk N/A 1.7 (1.1) 1.8 (0.4) 5.0 (2.3) <0.001
Moderate-intensity LTPA, mean (SD), METs-h/wk N/A 4.4 (2.5) 8.5 (82)  14.1(10.8) <0.001
Vigorous-intensity LTPA, mean (SD) , METs-h/wk N/A 0.5 (1.6) 7.8 (9.0) 10.8(14.7) <0.001
Ratio of vigorous-intensity LTPA to total LTPA, % N/A 6.9 45.6 36.3 <0.001

Household PA, mean (SD), METs-h/wk 3.6(10.1) 32 (6.2) 3.9 (8.1) 5.0(11.2) 0.003

Travel PA, mean (SD), METs-h/wk 9.1(13.1)  103(11.0)  11.4(13.2) 124“49 <0.001

Work PA, mean (SD), METs-h/wk 8.2(24.3) 6.7(16.1) 9.2(19.7) 5(18.3) 0.093

Total PA, mean (SD), METs-h/wk 21.0(33.6)  25.0(24.0)  40.8(29.7)  50.7(36.1) <0.001

LTPA; leisure-time physical activity, PA; physical activity, N/A; not applicable.
*Physical activity patterns were defined as follows, insufficiently active: engaging in LTPA less than 10 METs-h/wk, weekend warrior:
engaging in LTPA at least 10 METs-h/wk from 1 or 2 sessions, and regularly active: engaging in LTPA at least 10 METs-h/wk from 3 or

more sessions.
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Table 2. Longitudinal association of leisure-time physical activity pattern with incident subjective insufficient sleep.

Incident Crude Adjusted for age and gender Fully adjusted
« subjective
LTPA pattern insufficient
sleep QOdds ratio QOdds ratio 95%CI QOdds ratio 95%CI
Model 17
Not engaging 1506 283 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Insufficiently active 1322 220 0.86 (0.71-1.05) 0.86 (0.71-1.04) 0.88 (0.72-1.07)
Weekend warrior 279 49 0.92 (0.66-1.29) 0.89 (0.64-1.25) 0.91 (0.65-1.27)
Regularly active 514 59 0.61 (0.40-0.92) 0.56 (0.41-0.99) 0.57 (0.42-0.78)
Model 2%
Weekend warrior 279 49 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Regularly active 514 59 0.56 (0.41-0.76) 0.65 (0.43-0.76) 0.62 (0.41-0.96)

LTPA; leisure-time physical activity. Bold numbers indicate P < 0.05.

*Physical activity patterns were defined as follows, insufficiently active: engaging in LTPA less than 10 METs-h/wk, weekend warrior:

engaging in LTPA at least 10 METs-h/wk from 1 or 2 sessions, and regularly active: engaging in LTPA at least 10 METs-h/wk from 3 or

more sessions.

TAdjusted for age, gender, body mass index, economic status, non-working days, alcohol consumption, smoking status, psychological

distress, non-LTPA.
*Additional adjusted of Model 1 for LTPA.
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