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ASSOCIATION OF LEISURE TIME PHYSICAL ACTIVITY
ON DEPRESSIVE SYMPTOMS WITH JOB STRAIN

Yuko Kai, Toshiya Nagamatsu, Tadashi Shiwa, Masako Sugimoto,
Yuki Komatsu, and Yasuo Suyama

SUMMARY

Objective: The purpose of this study was to determine whether leisure time physical activity moderated the
relationship between job stress and depressive symptoms among Japanese workers.

Methods: This study was based on cross-sectional survey data collected from 695 men and 134 women (40 — 62
yr, 49.4£6.0 yr) who worked in a precision machine factory. Subjects taking antidepressant drugs were excluded
from analysis. Self-report measures of leisure time physical activity (LTPA), job strain (Job Content
Questionnaire; JCQ), and depressive symptom (Center for Epidemiologic Studies Depression Scale; CES-D)
were measured. Depressive symptoms was defined as CES-D score > 16 point. “Active group” was defined as
LTPA > 4 time/mo, and “Sedentary group” was defined as LTPA < 4 time/mo. Subjects were categorized in four
groups (Low-strain, Active, Passive, and Hi-strain) based on the median score of job demand and job control of
JCQ. Odds ratio and 95% confidence interval (95%CI) of depressive symptoms in the joint JCQ group and LTPA
group model were calculated using multiple logistic regression analysis, adjusted for potentially confounding
factors such as age, sex, marital status, hours of sleep, and overtime work.

Results: The prevalence rate of depressive symptoms was 21.1% in all subjects. In the Sedentary group, the high
prevalence of depressive symptoms was observed in the higher job strain group (Low-strain: 13.5%, Active: 20.8%,
Passive: 23.0%, Hi-strain: 37.8%), but it was not observed in the Active group. Odds ratio of depressive symptoms
was higher in the Hi-strain-Sedentary group than the Low-strain-Active group (3.27, 95%CT: 1.38 —7.70).

Conclusion: These findings suggest that the depressive symptoms associated with job stress may be reduced by
participation in leisure time physical activity. Prospective epidemiological studies and controlled intervention
trials are needed to examine the buffering effect of leisure time physical activity on job stress.

Key words: depressive symptoms, job strain, leisure time physical activity, cross-sectional study
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Table 1. Comparison of the characteristic of Non-depressive group with Depressive symptoms group.

CES-D score
All subjects X X
=829 <16 point > 16 point P value
n=654 n=175
Age (years), mean (SD) 49.4 (6.0) 49.7 (6.0) 48.3 (5.7) 0.006
Sex (%)
Male 83.8 83.6 84.6
0.818
Female 16.2 16.4 15.4
Marital status (%)
Married 85.7 87.1 80.3
. 0.028
Non-married 14.3 12.9 19.7
Style of work (%)
Day worker 93.2 93.2 93.1
; 1.000
Shift worker 6.8 6.8 6.9
Overtime work (%)
Almost never 9.5 10.0 7.5
Some 51.5 53.5 43.9 0.015
Often 39.0 36.5 48.6
Current drinker (%) 62.7 62.0 65.5 0.423
Current smoker (%) 34.9 33.7 39.3 0.178
Hours of sleep (h/day), mean (SD) 6.3 (0.8) 6.3 (0.8) 6.2 (0.9) 0.030

P value: Non-depressive group (CES-D score < 16 point) vs. Depressive symptoms group (CES-D score > 16 point).
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Table 2. Comparison of CES-D score, leisure time physical activity, and job strain of Non-depressive group with Depressive

symptoms group.

CES-D score
All subjects <16 point > 16 point Pvalue
=829 =654 n=175
CES-D score (point), mean (SD) 11.1 (8.1) 7.8 (4.1) 23.5 (7.4) <0.001
LTPA (time/mo), mean (SD) 4.0 (7.8) 4.4 (8.0) 2.7 (6.7) 0.007
LTPA (%)
<4 time/mo 67.2 64.7 76.7
. 0.003
> 4 time/mo 32.8 353 233
Job strain score (point), mean (SD)
Job Demand 323 (5.3) 319 (5.2) 33.7(5.5) <0.001
Job Control 70.1 (10.4) 70.8 (10.5) 67.4 (9.7) <0.001
Job strain group (%)
Low-strain 22.4 24.6 13.9
Active 29.2 29.8 27.2
Passive 272 2738 253 <0.001
Hi-strain 21.2 17.9 33.5
LTPA; Leisure time physical activity.
P value: Non-depressive group (CES-D score < 16 point) vs. Depressive symptoms group (CES-D score > 16 point) .
3. WRERET L O CES-D 58 (Il oK
Table 3. Comparison of estimated CES-D mean score within each category.
Independent variables Estimated mean SE F value P value
Sex
Male 11.1 0.3
0.004 0.952
Female 11.2 0.8
Marital status
Married 10.9 0.3
. 5.806 0.016
Non-married 12.9 0.8
Style of work
Day worker 11.1 0.3
. 0.349 0.555
Shift worker 11.9 1.1
Overtime work
Almost never 10.7 1.0
Some 10.4 ] 0.4 4.249 0.015
I
Often 12.2 0.5
Leisure time physical activity
<4 time/mo 11.7 0.4
. 7.517 0.006
> 4 time/mo 10.0 0.5
Job strain group
Low-strain 9.3 0.6
Active 9.6 N 0.6
. " 14.624 <0.001
Passive 11.7 ] m 0.6
%]
Hi-strain 14.4 0.6

*: P<0.05 by post-hoc test.
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Table 4. Comparison of the prevalence of depressive symptoms among JCQ groups, stratified by subjects according to

frequency of leisure time physical activity. Depressive symptoms was defined as CES-D score > 16 point.

Depression
P value
n %
LTPA < 4 time/mo
Low-strain (n=104) 14 13.5
Active (n=149) 31 20.8
. <0.001
Passive (n=139) 32 23.0
Hi-strain (n=111) 42 37.8
LTPA > 4 time/mo
Low-strain (n=63) 8 12.7
Active (n=72) 12 16.7
Passive (n=65) 7 10.8 0334
Hi-strain (n=49) 11 22.4

LTPA; leisure time psysical activity.

8.0 ]
[ 1 LTPAM 4time/mo T
7.0 [ LTPAO 4 time/mo
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L RIRGRIGEOF ML JCQ RETH T 72819 SEm D+ v X1
Figure 1. Odds ratio of depressive symptoms in the combined models of the JCQ

and the LTPA groups. Adjusted for age, sex, marital status, hours of sleep, and

overtime work. Depressive symptoms was defined as CES-D score > 16 point.

Ref indicates reference. Error bars represent 95% confidence intervals. LTPA is

leisure time physical activity. * P<0.05.
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£ 1. IHEEHE L EE) - XK — VIHEEE L O POMS £1F O
Table 1. Comparison of each score of POMS between Non Activity group and Sport Activity group.
Non Activity group Sport Activity group
Variables P value
n mean SE n mean SE
Tension - Anxiety (points) 357 7.3 0.2 272 7.4 0.2 0.208
Depression (points) 352 5.6 0.2 278 4.6 0.2 0.009
Anger - Hostility (points) 354 6.0 0.2 273 5.7 0.2 0.730
Vigor (points) 356 7.4 0.2 277 8.9 0.3 0.000
Fatigue (points) 356 10.6 0.3 277 10.1 0.3 0.941
Confusion (points) 358 8.0 0.2 275 7.1 0.2 0.006

Significant differences between the Non Activity group and Sport Activity group are shown as P value.

POMS ; Profile of Mood States.

#2. EE) - AR VIEEEEI BT S ASSS 157 & POMS %45 51 & ORI B 1R
Table 2. Pearson's coefficient of correlation between ASSS score and each score of POMS in Sport Ativity group.
Tension - Anxiety Depression Anger - Hostility Vigor Fatigue Confusion
ASSS score —0.078 -0.172 —0.129 0.348 —0.139 —0.088
P value 0.204 0.004 0.034 0.000 0.021 0.146
n 270 276 271 275 275 273

ASSS: Athletic Social Support Scale. POMS: Profile of Mood States.
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Table 1. The characteristics of subjects.
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Figure 1. Affective states measured by MCL-S.2 before and after exercise classes.

Pleasure, relaxation and anxiety of each subject were presented. Each sub-scale score

ranges from 4 — 28. Increased score of pleasure and relaxation, and decreased score

of anxiety mean improved affective states. The effect sizes (r) were calculated at each

exercise class. The parenthetic values are effect sizes calculated from the data of 13

subjects who conducted the 6th exercise class. *: statistically significant at P < 0.05,

**: statistically significant at P < 0.01.
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Figure 2. Affective states measured by face scale before and after exercise classes.

Subjective evaluation by each subject and objective evaluation by rehabilitation staff
were presented. The score ranges from 1 (very happy)to 20 (very sad). The effect
sizes (r) were calculated at each exercise class. The parenthetic values are effect
sizes calculated from the data of 13 subjects who conducted the 6th exercise class.
*: statistically significant at P < 0.05, **: statistically significant at P <0.01.
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Figure 3. Rate of perceived exertion evaluated after exercise classes.

Collective perceived exertion of exercise class was measured by Borg RPE scale. The

score ranges from 6 (no exertion at all) to 20 (maximal exertion) .
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Table 2. Described impressions about the exercise class.
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Figure 4. Impressions of the exercise class.

Thirty subjects who conducted the 6th exercise class answered the questionnaires

about the exercise class. The responses to each questionnaire were selected from

“strongly agree” to “strongly disagree” (5-point Likert scale). The sectors of

circular graphs are proportional to the numbers of subjects.
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