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Association between sedentary behavior and mental health
among Japanese workers

Yuko Kai, Kenji Tsunoda, Toshiya Nagamatsu,
Tsutomu Kuchiki, and Ken Uchida

SUMMARY

Objective: The purpose of this study was to investigate the association between sedentary behavior and mental
health among Japanese workers.

Methods: This study was a cross-sectional study. We collected survey data from annual health check-ups con-
ducted in Meiji Yasuda Shinjuku Medical Center in Tokyo, Japan. The study participants comprised 9335 Japanese
workers (5192 men and 4143 women; mean age 46.9 + 10.8 years)without any psychiatric disease. A self-reported
questionnaire gathered data on sedentary behavior, mental health (K6), moderate to vigorous physical activity
(MVPA, IPAQ) and potential confounding factors. Poor mental health was defined as a K6 score = 13 points. Sub-
jects were divided into four groups based on the total sitting time of the day. The odds ratio (OR) and 95% confidence
interval (95% CI) of poor mental health were calculated using multiple logistic regression analysis adjusted for socio-
economic factors, lifestyle, MVPA and other potential confounding factors.

Results: OR (95% CI) of poor mental health for men who had 12 or more hours per day of sitting time was 2.74
(1.24 — 6.04). It was also confirmed that OR tended to increase the longer the sitting time (tend P < 0.01). On the
other hand, OR of poor mental health for women who had between 6 and 9 hours of sitting time per day was 0.52
(0.28 — 0.98) . However, there was no significant linear trend.

Conclusion: In Japanese male workers, long sitting time is associated with poor mental health, even after adjust-
ments for socio-economic factors, lifestyle, occupational factors, and MVPA. Compared to the group with under 6
hours of sitting time per day, the group with over 12 hours per day suffered more than twice as much poor mental
health. On the other hand, no significant linear trend in the relationship between sitting time and poor mental
health was found among women.
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Table 1. Comparison of the characteristic based on the difference in sedentary time (men).

Sedentary time, hours/day

0-<6 6-<9 9-<12 >12 P
n= 694 n=1609 n= 1882 n= 1007
Age (year) 48.9(11.3)  48.0(10.4) 47.2(10.6) 46.1(11.2) <0.01
Total sedentary time (hours/day) 4.4(1.2) 7.6(0.8) 10.4(0.8) 14.0(1.8) <0.01
MVPA (MET-hours/week) 346(32.0)  30.3(30.4) 22.8(233) 21.8(28.6) <0.01
Years of education (year) 15.2(1.9) 15.7(1.6) 15.8(1.6) 15.7(1.8) <0.01
Hours of sleep (hours/day) 5.9(1.0) 5.9(1.0) 5.8(0.9) 5.6(1.0) <0.01
K6
Total score (point) 23(3.2) 2.6(3.4) 2.7(3.6) 3.1(4.0) <0.01
>13 (%) 1.6 1.6 2.3 4.1 <0.01
Employment status (%)
Self-employed worker 32 1.3 1.5 2.4 <0.01
Regular employee 71.7 85.9 88.0 85.7
Contract or Entrusted employee 154 10.8 9.4 9.3
Dispatched worker 0.4 0.7 0.5 1.1
Arbeit or Part-time worker 32 1.3 0.6 1.4
Job category (%)
Manager 29.6 38.0 36.2 33.6 <0.01
Professional 15.8 22.2 30.0 33.6
Office clerk 4.6 13.5 18.4 19.2
Service or Sales worker 27.8 16.2 10.3 8.0
Production, Construction, Cleaning
) 6.8 2.6 0.7 1.9
or Agricultural and forestry worker
Protective services worker 7.4 1.9 0.7 0.5
Other 8.0 5.6 3.6 32
Overtime work
<3 (hours/week) 21.2 25.5 25.5 253 <0.01
3-<10 (hours/week) 31.0 33.9 36.4 335
> 10 (hours/week) 16.0 17.1 17.4 21.3
Other 8.9 5.3 4.6 44
Missing 229 18.3 16.2 15.6
Marital status (%)
Married 83.5 80.8 74.0 66.9 <0.01
Unmarried 16.5 19.2 26.0 33.1
Economic status
Very good 3.6 7.6 54 6.9 <0.01
Good 59.4 63.4 66.0 62.8
Poor 323 26.7 25.9 28.1
Very poor 4.7 23 2.7 2.2
Smoking status (%)
Never 30.7 332 36.0 373 0.017
Ex 34.0 36.2 34.6 33.1
Current 353 30.6 29.4 29.6
Alcohol consumption (%)
Never 7.5 6.7 7.6 8.9 <0.01
<1 (go/day) 55.6 55.4 59.6 62.9
>1 (go/day) 36.9 37.8 32.8 28.2

MVPA; moderate to vigorous physical activity.
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Table 2. Comparison of the characteristic based on the difference in sedentary time (women).

Sedentary time, hours/day

0-<6 6-<9 9-<12 >12 P
n=852 n=1306 n=1283 n=702
Age (year) 47.5(11.4)  46.4(10.5) 459(103)  44.5(10.8) <0.01
Total sedentary time (hours/day) 42(1.3) 7.6(0.8) 10.3(0.8) 14.1(1.7) <0.01
MVPA (MET-hours/week) 39.7(42.5)  31.0(353) 23.4(31.6) 20.8(26.9) <0.01
Years of education (year) 14.5(2.0) 14.5(1.9) 14.6(1.9) 14.5(2.1) 0.494
Hours of sleep (hours/day) 6.0(0.9) 5.8(0.9) 5.7(0.9) 5.6(1.0) <0.01
K6
Total score (point) 3.2(3.8) 3.1(3.6) 3.6(4.0) 4.1(4.1) <0.01
>13 (%) 35 2.4 4.2 4.3 0.045
Employment status (%)
Self-employed worker 44 2.5 1.1 1.7 <0.01
Regular employee 40.9 63.2 73.8 74.6
Contract or Entrusted employee 10.7 13.6 12.2 11.5
Dispatched worker 32 2.7 3.0 3.7
Arbeit or Part-time worker 40.7 18.0 10.0 8.4
Job category (%)
Manager 3.6 6.1 7.4 7.5 <0.01
Professional 19.5 13.4 14.3 17.1
Office clerk 22.3 52.9 60.3 54.2
Service or Sales worker 36.3 19.1 11.9 12.8
Production, Construction, Cleaning
] 2.3 0.6 0.5 0.6
or Agricultural and forestry worker
Protective services worker 0.0 0.0 0.0 0.0
Other 16.0 7.9 5.6 7.8
Overtime work
<3 (hours/week) 23.1 314 31.6 29.8 <0.01
3-<10 (hours/week) 14.3 23.4 31.1 33.0
> 10 (hours/week) 3.6 4.2 8.1 10.0
Other 10.0 5.7 4.5 3.6
Missing 48.9 354 24.7 23.6
Marital status (%)
Married 70.6 58.1 46.5 38.0 <0.01
Unmarried 29.4 419 53.5 62.0
Economic status
Very good 6.5 4.6 5.7 7.1 0.238
Good 66.4 67.7 66.9 62.7
Poor 232 24.3 24.6 26.6
Very poor 39 3.5 2.8 3.6
Smoking status (%)
Never 77.0 74.2 75.2 69.4 <0.01
Ex 13.0 13.8 12.6 14.1
Current 10.0 12.0 12.2 16.5
Alcohol consumption (%)
Never 21.2 17.8 16.4 15.5 <0.01
<1 (go/day) 69.0 71.6 69.3 71.1
> 1 (go/day) 9.7 10.6 143 13.4

MVPA; moderate to vigorous physical activity.
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Table 3. Multivariable-adjusted associations between sedentary time with psychological dis-

tress by logistic regression analysis.

Model 12 Model 2° Model 3¢

OR 95% CI OR 95% CI OR 95% CI
Sedentary time, hours/day
Men
0-<6 1.00 1.00 1.00
6-<9 1.01 (0.46)-(2.20) 1.11 (0.49)-(2.48) 1.11 (0.49)-(2.48)
9-<12 1.52 (0.73)-(3.15) 1.73 (0.80)-(3.74) 1.75 (0.81)-(3.79)
>12 2,51 (1.20)-(5.25) 270 (1.23)-(5.95) 2.74 (1.24)-(6.04)
Ptrend  <0.01 <0.01 <0.01
Women
0-<6 1.00 1.00 1.00
6-<9 0.64 (0.36)-(1.14) 0.52 (0.28)-(0.96) 0.52 (0.28)-(0.98)
9-<12 120 (0.72)-(1.99)  0.84 (047)-(1.51)  0.87 (0.48)-(1.56)
>12 120 (0.68)-(2.13) 0.82 (0.43)-(1.55) 0.85 (0.45)-(1.61)
P trend 0.12 0.73 0.64

OR; Odds ratio, 95%CI; 95 % confidence interval.

a: Model 1 adjusted for age.

b: Model 2 also adjusted for years of education, economic status, marital status, overtime

work, employment status, job category, hours of sleep, sleeping drug, alcohol consumption

and smoking status.

¢: Model 3 also adjusted for MVPA (moderate to vigorous physical activity) .
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