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Abstract The objective of this study was to examine the association between working hours and stress
of employees by gender, and to use the results as basic data to resolve further occupational
stress-associated issues by improving the working environment and adjusting working hours. Of the
3,444 workers aged between 19 to 64 who took part in the 2017 Korea National Health and Nutrition
Examination Survey (KNHANES), 2,448 subjects, excluding 966 with unknown or no response, were
included in the analyses. All analyses were conducted with gender stratification. Frequency analysis,
cross-analysis, and multiple logistic regression were performed. The results of logistic regression analysis
using demographical, occupational, health status characteristics, and working hours as independent
variables showed that males were 1.7 times and females were 1.8 times more likely to get stressed when
working for over 52 hours compared to those working for less than 40 hours. It was confirmed that
longer working hours are associated with higher levels of employee stress. These results imply that
various political initiatives and support measures are required to ensure that companies do not violate

the standardized working hours to improve employees' stress levels and their health.
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Table 1. General characteristics & Occupational

characteristics
Variables Male Female
General characteristics
Age
19-39 42133.7) 428(35.7)
40-64 829(66.3) 770(64.3)
Household income
High 500(40.0) 425(35.5)
High-intermediate 422(33.8) 406(33.9)
Low-intermediate 257(20.5) 277(23.1)
Low 716.7) 90(7.5)
Level of education
>University 656(52.5) 578(48.3)
High school 424(33.9) 423(35.3)
Middle school 109(.7) 100(8.3)
<Elementary school 61(4.9) 97(8.1)
Marital status
Married 986(78.9) 955(79.7)
Nonmarried 264(21.1) 243(20.3)
Occupational characteristics
Occupation
Non physical 717(57.4) 927(77.4)
physical 533(42.6) 271(22.6)
Employment status
Wage workers 897(71.8) 978(81.6)
Self-employed and employer 353(28.2) 220(18.4)
Form of work
Weekly work 1,071(85.7) 993(82.9)
Night work 87(7.0) 156(13.0)
Shift work 92(7.3) 49(4.1)
Independent variable
Working hours
)52 312(25.0) 150(12.5)
41-52 670(53.6) 528(44.1)
<40 268(21.4) 520(43.4)
Total 1,250(100)  1,198(100)
Covariant variables : Age, Household income, Level of

education, Marital status, Occupation, Employment status,
Form of work
Independent variable : Working hours
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Table 2. Health behavior & Health status

Variables Male Female
Health behavior
Smoking
Yes 477(38.2) 66(5.5)
No 773(61.8) 1,132(94.5)
Drinking
Yes 974(77.9) 645(53.8)
No 276(22.1) 553(46.2)
High physical activit
practice(for leisure)
Yes 66(5.3) 39(3.3)
No 1,184(94.7) 1,159096.7)
Moderate physical activit
practice(for leisure)
Yes 30(2.4) 11(00.9)
No 1,220(97.6) 1,187(99.1)
Walking
Yes 472(37.8) 451(37.6)
No 778(62.2) 747(62.4)
Sleep hour
7 525(42.0) 457(38.1)
7-8 668(53.4) 655(54.7)
>9 57(4.6) 86(7.2)
Not eating breakfast
Have breakfast 845(67.6) 840(70.1)
Haven't breakfast 405(32.4) 358(29.9)
Health status
Subjective health status
Good 416(33.3) 342(28.5)
Poor 834(66.7) 856(71.5)
Number of chronic disease
=3 38(3.0) 56(4.7)
2 174(13.9) 153(12.8)
1 440(35.2) 409(34.1)
0 598(47.9) 580(48.4)
Obesity
Normal 710(56.8) 906(75.6)
Obesity 540(43.2) 292(24.4)
Dependent variable
Stress
Yes 356(28.5) 395(33.0)
No 894(71.5) 803(67.0)
Total 1,250(100) 1,198(100)

Covariant variables : Smoking, Drinking, High physical activit
practice(for leisure), Moderate physical activit practice(for
leisure), Walking, Sleep hour, Not eating breakfast, Subjective
health status, Number of chronic disease, Obesity
Dependent variable : Stress
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Table 3. Differences of stress according to General characteristics & Occupational characteristics

Male Female
Variables Stress 2 Stress 2
Yes No =0 Yes No *0
General characteristics
Age
19-39 155(36.8) 266(63.2) 21.662 170(39.7) 258(60.3) 13.720
40-64 201(24.2) 628(75.8) (€.001) 225(29.2) 545(70.8) (€.001)
Household income
High 145(29.0) 355(71.0) 1.056 142(33.4) 283(66.6) 3.139
High-intermediate 114(27.0) 308(73.0) (.788) 122(30.0) 284(70.0) (:371)
Low-intermediate 78(30.4) 179(69.6) 101(36.5) 176(63.5)
Low 19(26.8) 52(73.2) 30(33.3) 60(66.7)
Level of education
>University 189(28.8) 467(71.2) 2.873 201(34.8) 377(65.2) 3.794
High school 127(30.0) 297(70.0) (.412) 138(32.6) 285(67.4) (.285)
Middle school 24(22.0) 85(78.0) 25(25.0) 75(75.0)
<Elementary school 16(26.2) 45(73.8) 31(32.0) 66(68.0)
Marital status
Married 269(27.3) 717(72.7) 3.290 286(29.9) 669(70.1) 19.481
Nonmarried 87(33.0) 177(67.0) (.070) 109(44.9) 134(55.1) (€.001)
Occupational characteristics
Occupation
Non physical 227(31.7) 490(68.3) 8.347 310(33.4) 617(66.6) .409
physical 129(24.2) 404(75.8) (.004) 85(31.4) 186(68.6) (.523)
Employment status
Wage workers 252(28.1) 645(71.9) .233 322(32.9) 656(67.1) .005
Self-employed and employer 104(29.5) 249(70.5) (.629) 73(33.2) 147(66.8) (.941)
Form of work
Weekly work 313(29.2) 758(70.8) 4.894 327(32.9) 666(67.1) .072
Night work 26(29.9) 61(70.1) (.087) 51(32.7) 105(67.3) (.965)
Shift work 17(18.5) 75(81.5) 17(34.7) 32(65.3)
Total 356(28.5) 894(71.5) 395(33.0) 803(67.0)
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Table 4. Differences of stress according to Health behavior & Health status

Male Female
Variables Stress 2 Stress 2
Yes No i Yes No #0
Health behavior
Smoking
Yes 163(34.2) 314(65.8) 12.269 38(57.6) 28(42.4) 19.132
No 193(25.0) 580(75.0) (€.001) 357(31.5) 775(68.5) (€.001)
Drinking
Yes 277(28.4) 697(71.6) .004 219(34.0) 426(66.0) 610
No 79(28.6) 197(71.4) (.952) 176(31.8) 377(68.2) (.435)
High physical activit
practice(for leisure)
Yes 10(15.2) 56(84.8) 6.077 13(33.3) 26(66.7) .002
No 346(29.2) 838(70.8) (.014) 382(33.0) 777(67.0) (.961)
Moderate physical activit
practice(for leisure)
Yes 6(20.0) 24(80.0) 1.085 2(18.2) 9(81.8) 1.099
No 350(28.7) 870(71.3) (.298) 393(33.1) 794(66.9) (.295)
Walking
Yes 127(26.9) 345(73.1) 921 142(31.5) 309(68.5) 723
No 229(29.4) 549(70.6) (:337) 253(33.9) 494(66.1) (:395)
Sleep hour
7 146(27.8) 379(72.2) 1.352 168(36.8) 289(63.2) 5.221
7-8 197(29.5) 471(70.5) (.509) 198(30.2) 457(69.8) (.073)
=9 13(22.8) 44(77.2) 29(33.7) 57(66.3)
Not eating breakfast
Have breakfast 219(25.9) 626(74.1) 8.410 257(30.6) 583(69.4) 7.183
Haven't breakfast 137(33.8) 268(66.2) (.004) 138(38.5) 220(61.5) (.007)
Health status
Subjective health status
Good 75(18.0) 341(82.0) 33.435 73(21.3) 269(78.7) 29.276
Poor 281(33.7) 553(66.3) (€.001) 322(37.6) 534(62.4) (<.001)
Number of chronic disease
>3 16(42.1) 22(57.9) 4.203 24(42.9) 32(57.1) 3.056
2 46(26.4) 128(73.6) (.240) 49(32.0) 104(68.0) (.383)
1 129(29.3) 311(70.7) 138(33.7) 271(66.3)
0 165(27.6) 433(72.4) 184(31.7) 396(68.3)
Obesity
Normal 193(27.2) 517(72.8) 1.357 291(32.1) 615(67.9) 1.222
Obesity 163(30.2) 377(69.8) (.244) 104(35.6) 188(64.4) (.269)
Total 356(28.5) 894(71.5) 395(33.0) 803(67.0)
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Table 5. Differences of stress according to Working hours
Male Female
Variables Stress 2 Stress 2
Yes No =0 Yes No *0
Working hours
<40 64(23.9) 204(76.1) 10.387 151(29.0) 369(71.0) 9.581
41-52 182(27.2) 488(72.8) (.006) 181(34.3) 347(65.7) (.008)
)52 110(35.3) 202(64.7) 63(42.0) 87(58.0)
Total 356(28.5) 894(71.5) 395(33.0) 803(67.0)
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Table 6. Factor effecting to the stress

Variables

Male
OR (95%CI)

Female
OR (95%CD)

General characteristics Age-19-39 (ref:40~64)

Marital status-Nonmarried (ref:Married)

Occupational
characteristics

Health behavior Smoking-Yes (ref:No)

High physical activit practice (for leisure)

-No (ref:Yes)

Occupation-Non physical (ref:physical)

Not eating breakfast-Haven't breakfast

(ref:Have breakfast)

Health status
Working hours 41-52 (ref:<40)

»52 (ref:<40)

Subjective health status-Poor (ref:Good)

1.868(1.407-2.479)

1.282(.932-1.764)
1.466(1.021-2.105)

1.579(1.203-2.073)
1.459(1.120-1.900)

2.349(1.397-3.949)

1.912(.937-3.901)

1.035(.766-1.379) 1.182(.894-1.561)

2.101(1.559-2.831)
1.194(.911-1.564)
1.757(1.192-2.589)

2.347(1.740-3.1606)
1.094(.778-1.537)
1.740(1.192-2.541)

Constans

.050 .081

R? of Nagelkerke

.103 173

OR=1.45941(95% CI=1.120-1.900) &7}
A7 B9 - Aol e 1
737 £2 dEg HEd o AEHA AXE
OR=2.347H0(95% CI=1.740-3.166) Z7}5t3ct. 2&
A AE 40AZE ofst Z2E S F9-Ert 52417
254 Z2E st 4 2EH A QIX= OR=1.740
Hi(95% CI=1.192-2.541) Z7}3}ct.

o4 AEHA QIR0 FFE mAE 890
o Z3go] FYH HsE AY, o,
AL AAAR, F3A A7H, SEAITIH.
A FaSH HSES A5 AHEH 1AL
AT RoA= 712 YEt njEg wf AEHA

R=1.466H1(95% CI=1.021-2.105) Z7}5%th. A
P EA2A EdoAME EIE A G Ae-Eo
A = A AEHA AX+E OR=2.34941(95%
ClI=1.397-3.949) &7lstct. A4 E 4420 33
A7 5 dED B O AEHA QIAE
OR=2.101%}(95% CI=1.559-2.831) Z7}ot3tt. &=
A AE= 40AZE ofst Z2E S F9-Ert 52417
ZIoA 2EE oHe B9 2EHA Q1A= OR=1.757
H1(95% CI=1.192-2.589) Z7}5t3icth.
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