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Abstract Previous studies among middle-aged and older adults have shown that engagement
in exercise with others is more strongly associated with better mental health than engagement
in exercise alone. However, the applicability of such findings to workers remains unclear. This
study aimed to examine whether 1) engagement in exercise with others and time spent exercising
with others were associated with lower stress response and mental distress among workers, and
2) self-determined motivation toward exercise mediated these associations among workers. This
was a cross-sectional study. A web-based questionnaire survey was conducted among 810 work-
ers aged 20 to 59 years. The survey measured respondents’ engagement and time spent exercis-
ing alone and with others, self-determined motivation toward exercise, psychological and physi-
cal stress responses, mental distress, and basic factors. Basic factors were treated as covariates.
The analyses of covariance showed that engagement in exercise with others was significantly
associated with lower psychological and physical stress responses and mental distress, while en-
gagement in exercise alone was not. Multiple regression analyses revealed that longer time spent
exercising with others was not associated with lower psychological and physical stress responses
or mental distress. Path analyses showed that mediation effect of self-determined motivation on
these associations was not significant. Although dose-response associations and the mediating
role of self-determined motivation were not confirmed, this study found that engagement in exer-
cise with others was associated with lower stress responses and mental distress among workers.
Jpn J Phys Fitness Sports Med, 71(5): 417-429 (2022)
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1158%5) TH VY, Meod b t MEDOREE, o ANe o
EEIEEE & D b 1 A CTOEEE O3 ) PEEICED -
72 (£=2.78, p=0.008).

fBDONEDEHERDEEEI ML AR LU X >4
IWANIVZIRREDEE BT REEEDOT— 5 2w
7o ZouRCE S E T O R (Fig 1), OHEA ML A
BOBHSEL, FRA N L ARISEE, BLOA Y F A
W ARTIE AT B0 N & OB ERO ERhRIH
BEThY), MoANEEHZIT> TWEEHEDITH D, o
ANEEHZIT>TWRWELD L, TS DB AL -
72 o T, FEMTICBWT, G 1 - 1 Id s nsz.
B, ~ATOEHFEOFRIE L, —ABL OO A
& OEEYNENE & O HEAERARFRITEETIE R b o 7.

BIRFREAT & L C, 50 (23 R & BRE L 72 Z ol i
I OFER, CEA N L ARSEEIZHT 5
o N& DOEEERO ERNRIEIFEETH D (F=14.66,
p<0.001), 50mMEMIZBNT, o N EBZ1T- T
WABEDIZHN, MONEEEEZITo TRV ELD
b, ZOMEIMINZ EQTRENT. —F, BRI R
L A RSB T 2o AL OEEER O ERE &
(F=291, p=0.089), A > & LAV ARFHEEIZTT S
i N & OEEFEREO T FEIE (F=315 p=0076), El
PIET CIEAELRKREIEL T o7z, e, LH
M)A b L ARISISE, GEMA N L ARSENE, BLO
AV F VANV ARG TIK S B — N TOEBFEED
MR COHEMA L AR N [F=0.36, p=0.549],
BRI A b L ARISES [F=030, p=0585], A~ % )V
ANVAATIE S [F=008, p=0782]), 1 ABX UMb
N oEEFERE O EAERZE CLEA ML AR
ot [F=146, p=0.227], HEMA N L A SR

Table 1. Characteristics of participants (n=810)

% or M (SD)
Gender, %

Men 54.0%
Women 46.0%
Age (years), M (SD) 41.8(10.4)

Current marital status, %
Unmarried 56.8%
Married 43.2%
Education from 4-year college, %
No 43.5%
Yes 56.5%
Annual household income, %
<¥6 millions 54.3%
>¥6 millions 45.7%
Type of employment , %

Non-regular/part-time 11.6%
Regular 88.4%
Weekly work time (hours), M (SD) 42.6 (8.6)

Engagement in physical work, %
No 42.3%
Yes 57.7%
Engagement in night shift work (yes), %

No 89.3%
Yes 10.7%
Psychological stress response (score, 18 to 72), M (SD) 39.7 (11.9)
Physical stress responses (score, 11 to 44), M (SD) 19.3 (7.1)
Mental distress (score, 0 to 24), M (SD) 5.3(5.9)

Exercise alone, %
No 62.1%
Yes 37.9%
Exercise with others, %
No 94.0%
Yes 6.0%
Weekly time spent exercising alone (minutes)?, M (SD) 221.0 (202.7)
Weekly time spent exercising with others (minutes)®, M (SD) 169.4 (117.4)
Self-determined motivation (score, 1 to 6)°, M (SD) 4.5(1.2)
2Data from those with exercising alone (n=307)
"Data from those with exercising with others (n=49)
°Data from those with exercising alone and/or with others (n=315)
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A

Exercise with others, yes /
exercise alone, yes (n=41)

Exercise with others, yes /
exercise alone, no (n=8)

Exercise with others, no /
exercise alone, yes (n=266

)

Exercise with others, no /
exercise alone, no (n=495)

1

Exercise alone, F=0.74 (p=0.391)
Exercise with others, F=14.06 (p<0.001)
Interaction, F=2.75 (p=0.098)

1 J

18 23 28

38 43

Adjusted mean of psychological stress response

B

Exercise with others, yes /
exercise alone, yes (n=41)

Exercise with others, yes /
exercise alone, no (n=8)

Exercise with others, no /
exercise alone, yes (n=266

)

Exercise with others, no /
exercise alone, no (n=495)

1

1

Exercise alone, F=0.33 (p=0.564)
Exercise with others, F=4.62 (p=0.032)
Interaction, F=1.39 (p=0.240)

1

1" 13 15

19 21

Adjusted mean of physical stress response

C

Exercise with others, yes /
exercise alone, yes (n=41)

Exercise with others, yes /
exercise alone, no (n=8)

Exercise with others, no /
exercise alone, yes (n=266)

Exercise with others, no /
exercise alone, no (n=495)

1 1

1

Exercise alone, F=0.01 (p=0.788)
Exercise with others, F=4.31 (p=0.038)
Interaction, F=1.02(p=0.312)

1 1 J

3
Adjusted mean of mental distress

6 7

Fig. 1 Associations of exercise alone and with others psychological stress response (A), and physical stress re-
sponse (B), and with mental distress (C) (n=810). Error bars represent standard errors. The means and stan-
dard errors were adjusted by age, gender, current marital status, education from 4-year college, annual household
income, weekly work time, type of employment, engagement in physical work, and engagement in night shift work.

[F=0.88, p=0.347], * ¥ Z )~V AN S [F=0.64,
p=0424]) ZHEETI I G ro7.

BH)DMBDONEDEFEREE X ML ARIEH LU A
SHEIANIVARHEDBRIE o N LEE)j %217 o Tz
97D T— 5 & HC-ERFSHTOMR (Table 2), &
LELDETNTY, o A& oEEROE S 1E, OF
A VARSI, BRI A N L ARSAE, BEO
AV INANIVARTGREGAEICHEEL TV b o7z,

Peo T, WALl -213FESnmrorz.

DN EDEEERODEE, EBEDIOBSREE, X
ML ZARISH LU A > ZILAIIL IR E OIEEBEEM

WENDDOHFETERZT-> TW2315%07—4% % H
W72 S AIRRT ORGSR % Fig. 2 (£ 7 VIXY) & Table 3 (1
b, AR ) (R L72. B, MHEMRE L S 2455
DEEME2G, BEREMED S 6, Fin L BIEOREE O
HEZ ETIVICEDT. NARITORE, o N 0iE



424 JEH, e A, HIL RS, i, AR

Table 2. Regressions of time spent exercising exercise with others on stress response and mental distress among

those with exercising with others (n=49)

Model 1 Model 2
B (95%CI) B p-value B (95%CI) B p-value
Models for psychological stress response®
Intercept 33.85(29.24,3847) — <0.001 21.59(-8.30,51.48) —  0.152
Weekly time spent exercising with others ~ 0.00 (-0.03, 0.02) -0.05 0.757 0.00 (-0.03,0.03) 0.01 0.959
Gender — — 1.58 (-5.00, 8.16)  0.08  0.630
Age — — -0.03 (-0.37,0.32) -0.03 0.887

Current marital status —
Educated from 4-year college —
Annual household income —
Type of employment —
Weekly work time —
Engagement in physical work —
Engagement in night shift work —
Models for physical stress response”

— -1.46(-9.03,6.11) -0.08 0.699
— 2.63(-5.17,10.43) 0.14  0.499
— -0.44 (-7.97,7.10) -0.02  0.907
— 7.67(-10.2,25.54) 0.17 0.391
— 0.05(-0.33,0.42) 0.04 0.805
— 2.85(-3.96,9.67) 0.16 0.402
— 4.17(-6.78,15.13) 0.14  0.445

Intercept 18.87 (16.02,21.72) —  <0.001 18.47 (0.99,35.95) —  0.039
Weekly time spent exercising with others ~ -0.01 (-0.02, 0.00) -0.20  0.160 -0.01 (-0.02, 0.01) 0.01 0.959
Gender — — 0.34 (-3.51,4.19) 0.08 0.630
Age — — -0.13 (-0.34,0.07) -0.03 0.887
Current marital status — — -2.81(-7.24,1.62) -0.08 0.699
Educated from 4-year college — — -0.67 (-5.23,3.90) 0.14 0.499
Annual household income — — 1.47 (-2.94,5.88) -0.02 0.907
Type of employment — — 1.86 (-8.59,12.31) 0.17 0.391
Weekly work time — — 0.09 (-0.13,0.31) 0.04 0.805
Engagement in physical work — — 1.57 (-2.41,5.56) 0.16 0.402
Engagement in night shift work — — 0.57(-5.84,6.97) 0.14 0.445
Models for mental distress®
Intercept 3.96 (2.06, 5.86) —  <0.001 3.63 (-7.40, 14.65) —  0.509
Weekly time spent exercising with others ~ -0.01 (-0.02, 0.00) -0.19  0.198 -0.01 (-0.02, 0.00) 0.01  0.959
Gender — — 1.12(-1.30,3.55) 0.08 0.630
Age — — -0.10(-0.23,0.03) -0.03 0.887

Current marital status —
Educated from 4-year college —
Annual household income —
Type of employment —
Weekly work time —
Engagement in physical work —
Engagement in night shift work —

— -1.14 (-3.94,1.65) -0.08 0.699
— -0.37(-3.24,2.51) 0.14  0.499
— 0.38 (-2.40,3.16) -0.02 0.907
— 234 (-4.25,894) 0.17 0.391
— 0.05 (-0.09,0.18) 0.04 0.805
— 0.04 (-2.47,2.55) 0.16  0.402
— 3.30(-0.74,7.34)  0.14  0.445

B, unstandardized regression coefficient; 95%CI, 95% confidence interval; f, standardized regression coefficient
"Model 1, F=0.10, p=0.757, R*=0.00; Model 2, F=0.37, p=0953, R*=0.09

"Model 1, F=2.04, p=0.160, R?=0.04; Model 2, F=1.02, p=0.447, R?=0.21

“Model 1, F=171, p=0.198, R?=0.04; Model 2, F=157, p=0.153, R*=0.29

Gender (men=0, women=1), current marital status (unmarried=0, married=1), education from 4-year college
(no=0, yes=1), annual household income (<¥6 million=0, >6 million=1), type of employment (non-regular/part-
time =0, regular=1), engagement in physical work (no=0, yes=1), and engagement in night shift work (no=0,

yes=1) were treated as dummy variables.

All variables were included in the model by the forced entry method.
The values of variance inflation factor were less than 2 for all variables.

ByFEHtE2 O BIFEO 1T O B OREEAND /XA XIED AT
HEdo7: (Fig 2). 72, Mo A& OEEFERH S0
FREY A b L ARSI & X 2 7 VAL ARTE SO
HERRITADH M TEETH -7 (Table 3). L2 L,
O OHCHREEN WA ML ARSI RR A V¥
WA AR EANDNNAIEE TR o7z (Fig 2).
T/, Mo N & oEEEED SEFEO T O HCHREKE %
AL 72T A M L ABUB R E A 2 7 ANV AT 1
NOMBERFELEETIERH o7 (Table 3). UlERS,
Wt 2 - LIRS N r o 72,

fbd A & DEENIERE, EMEDHTOBSREE, X hLX
RIEH LV X ZINIVIRGAE DBEREME o A
EEB AT TW249% DT — & & T2 ZFFMT D
FER o N & BRI 22 5 BT O H OHRERE
DISAR, OO HCREEN S A M LA LT
e A H AN ARTEEADIRANL, WIFNRHEE
Tld%m -7 (Fig. 3). Mo A& ORI 2 5 Bit%D
JOHTCHREEZBA LM A N L AUSESEE A V5
W)V AT A D MEER R, Mo N & @ sk
POMA NV ABSEEE X 2 7 VAU ARTEEAD
WBEELEETIZ LD o7 (Table 4). fit-> T, Wik
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marital status -0.16 (p<0.001)
(unmarried=0,
married=1)
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(p<0.001) 015 (=001 7] stress (p<0.001)
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-0.12 (p=0.038)
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Fig. 2 Path model for associations among exercise with others, self-determined motivation, stress response, and
mental distress (n=315). Exercise with others (no=0, yes=1) and current marital status (unmarried=0, mar-
ried=0) were treated as dummy variables. Bold lines represent significant paths and dashed lines represent non-
significant paths, respectively. For understandability, the figure does not display the correlations between age and
current marital status and between psychological and physical stress responses.
The model fit indices were ¥*(6)=7.1(p=0.314), GFI=0.995, AGFI=0.970, TLI=0.992, CFI=0.998, RMSEA =0.024.

Table 3. Unstandardized indirect and total effects of exercise with others and self-determined motivation on stress response
and mental distress in path analysis (n=315).

Estimated (95%CI) p-value

Unstandardized indirect effect

Exercise with others > self-determined motivation = psychological stress response

Exercise with others = self-determined motivation = physical stress response

Exercise with others = self-determined motivation = mental distress

Exercise with others = self-determined motivation = psychological stress response = mental distress

Exercise with others = self-determined motivation = physical stress response = mental distress

Exercise with others = psychological stress response = mental distress

Exercise with others = physical stress response = mental distress

Self-determined motivation = psychological stress response = mental distress

Self-determined motivation = physical stress response = mental distress

Unstandardized total effect

Exercise with others = psychological stress response

Exercise with others = physical stress response

Exercise with others = mental distress

Self-determined motivation = mental distress

-0.84 (-2.00, 0.25)
-0.53 (-1.35, 0.19)
-0.13 (-0.68, 0.34)
-0.22 (-0.55, 0.06)
-0.02 (-0.19, 0.03)
-1.22 (-2.22, -0.40)
-0.04 (-0.38, 0.07)
-0.23 (-0.52, 0.07)
-0.02 (-0.18, 0.03)

0.137
0.147
0.584
0.125
0.375
0.002
0.336
0.129
0.371

-5.53 (-8.24, -2.56) <0.001

-1.56 (-3.30, 0.20)
-1.41 (-2.56, -0.13)
-0.38 (-0.92, 0.16)

0.078
0.031
0.164

95%CI, 95% confidence interval

The bias corrected bootstrap method (5,000 bootstrap samples) was used to estimate 95% confidence intervals and p-values
of indirect and total effects. The path model is shown in Figure 2. Exercise with others (0=no, 1=ves) was dummy variable.
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RO HFG T HUREEDSH AL L ER LT D,
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B EATIIZE WL, S0 E oS $ 2213
LENREHE LD E S, KR, Choo
FROIN ORI GERHTH, o NEOERFERE X > ¥
ANV E QOBEEDFERINDL ZE 2R L2HDTH
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FEDIL W D — AL REME % o 220 & MBS
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yehoog p<0.001)
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Fig. 3 Path model for associations among weekly time spent exercising with others, self-determined motivation, stress re-
sponse, and mental distress (n=49). Bold lines represent significant paths and dashed lines represent non-significant paths, re-
spectively. For understandability, the figure does not display the correlation between psychological and physical stress responses.
Due to the saturated model, the model fit indices were not calculated.

Table 4. Unstandardized indirect and total effects of weekly time spent exercising with others and self-determined motivation

on stress response and mental distress in path analysis (n=49).

Estimated (95%CI) p-value

Unstandardized indirect effect

Weekly time spent exercising with others > self-determined motivation - psychological stress response

Weekly time spent exercising with others 2> self-determined motivation = physical stress response

Weekly time spent exercising with others > self-determined motivation = mental distress

Weekly time spent exercising with others = self-determined motivation = psychological stress response = mental distress
Weekly time spent exercising with others ->self-determined motivation = physical stress response > mental distress
Weekly time spent exercising with others - psychological stress response = mental distress

Weekly time spent exercising with others = physical stress response = mental distress

Self-determined motivation - psychological stress response = mental distress

Self-determined motivation = physical stress response = mental distress
Unstandardized total effect

Weekly time spent exercising with others = psychological stress response

Weekly time spent exercising with others = physical stress response

Weekly time spent exercising with others = mental distress

Self-determined motivation = mental distress

0.00 (-0.00, 0.01)  0.411
0.00 (-0.00,0.01)  0.420
0.00 (-0.00, 0.00)  0.543
0.00 (-0.00, 0.00)  0.354
0.00 (-0.00, 0.00) 0.313
0.00 (-0.01, 0.00)  0.615
0.00 (-0.01, 0.00) 0.076
-0.23 (-1.15,0.24)  0.284
-0.18 (-1.22,0.16) 0.280
0.00 (-0.03,0.02) 0.745
-0.01 (-0.02, 0.00) 0.110
-0.01 (-0.01, 0.00) 0.090
-0.51 (-2.07,0.67) 0.389

95%CI, 95% confidence interval

The bias corrected bootstrap method (5,000 bootstrap samples) was used to estimate 95% confidence intervals and p-values of

indirect and total effects. The path model is shown in Figure 3.
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