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— Abstract —
Health Behavior Practicesand Needsfor Health Promotion Program
According to Shift Work Pattern in Subway Workers

Suk Kyong Choi, Kang Sook Lee?, Joung Woon Lee?,
Jung-Wan Koa?, Chung-Yill Park®

Graduate School of Occupational Health, Department of Preventive Medicine and Industrial Medical Center?,
The Catholic Universty of Korea, Seoul, Korea

Objectives. To determine the health behavior practices and needs for health promotion in shift
work pattern in subway workers.

Methods: Among 789 male subway workers divided into four groups, 191 day time workers, 187
station service men (3 groups, 2 turns), 204 rolling stock inspectors (3 groups, 2 turns) and 207 train
operators (8 groups, 5 turns), we surveyed the health behavior and needs for health promotion by
questionnaire.

Results: For obesity, blood pressure and total cholesterol, day time workers had the highest levels,
while train operators had higher diseases of the liver and stomach than others.

The station service men had the highest smoking rate and daily smoking amount. More than 80% of
the respondents consumed a cohol, and the drinking amount was highest among the day time workers
and the 8/5 shift train operators. Eighty-two percent of the station service men had irregular eating
habits and 17.7% did not have any breakfast. In health promotion activities, exercise and restriction of
one s favorite(smoking or drinking) were most preferred in the four groups of respondents. The priori-
ty of needs and participation for health promotion program was exercise programs, followed by stress
management, cancer prevention program, weight control program, anti-smoking campaign, high
blood pressure control program, and abstinence/moderation in drinking.

Conclusion: Asthe health behavior practices differed relative to shift work patterns, it was suggest-
ed that acomprehensive health promotion program according to shift work pattern should be planned
and implemented among subway workers.

Key Words: Subway workers, Shift work, Health promotion
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Table 1. General characteristic of workers by shift work patterns % ()
Variable Day time 3/2 shift 3/2shift  8/5 shift*** Total p-value
(n=191) A*(n=187) B**(n=204) (n=207) (n=789)

Age

=2 29 12(6.3) 22(11.8) 44(21.6) 27(13.0) 105(13.3)

30~39 100(52.4) 121(64.7) 129(63.2) 141(68.1) 491(62.2) 0.001
40~49 66(34.5) 43(23.0) 28(13.7) 37(17.9) 174(22.1)

50< 13(6.8) 1(0.5) 3(1.5) 2(1.0) 19(2.4)

Education

< Highschool 26(13.6) 49(26.2) 35(17.2) 56(27.0) 166(21.1) 0.001
Junior college 54(28.3) 30(16.0) 70(34.3) 67(32.4) 221(28.0)

University < 111(58.1) 108(57.8) 99(48.5) 84(40.6) 401(50.9)

Marriage

Single 29(15.2) 55(29.4) 69(33.8) 56(27.1) 209(26.5) 0.001
Married 161(84.3) 131(70.1) 130(63.7) 148(71.5) 570(72.2)

Others 1(0.5) 1(0.5) 5(2.5) 3(1.4) 10(1.3)

Religion

Christianity 41(21.5) 39(20.8) 46(22.5) 43(20.8) 169(21.4)

Buddhism 31(16.2) 25(13.4) 30(14.7) 24(11.6) 110(13.9) 0.480
Catholicism 23(12.0) 14(7.5) 9(4.4) 20(9.6) 66(8.4)

None 93(48.7) 107(57.2) 116(56.9) 118(57.0) 434(55.0)

Others 3(1.6) 2(1.1) 3(1.5) 2(1.0) 10(1.3)

Economic status

High 10(5.2) 9(4.8) 5(2.4) 6(2.9) 30(3.8)

Middle 113(59.2) 88(47.1) 91(44.6) 109(52.7) 401(50.8) 0.003
Middle low 58(30.4) 76(40.6) 75(36.8) 75(36.2) 284(36.0)

Low 10(5.2) 14(7.5) 33(16.2) 17(8.2) 74(9.4)
Job duration(M+ SD)

Totd yearsof exchangedJob  2.80+ 4.00 6.69+ 5.11° 458+ 3.83* 7.21+ 6.02° 0.000
Yearsin present position 259+ 2174 191+ 166 3.02+ 219 2.81+ 2.09* 0.000
Total years of work 1140+ 7.69° 8.05+ 542¢ 6.86+ 586 9.22+ 6.88" 0.000

* 3/2 shift A : 3 groups 2 turns, shift station service man

** 3/2 shift B : 3 groups 2 turns, shift rolling stock inspector

*** 8/5 shift : 8 groups 5 turns, shift train operator
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Table 2. Comparison of working enviroment by shift work patterns % ()
Variable Day time 3/2 shift 3/2 shift 8/5 shift*** Total pvalue
(n=191) A*(n=187)  B**(n=204) (n=207) (n=789)
Degree of noisy
Very noisy 3(17) 47(25.1) 57(27.9) 88(42.5) 195(24.7) 0.00L
Little noisy 27(14.1) 102(54.6) 110(53.9) 89(43.0) 328(41.6) '
Noisy 78(40.8) 34(18.2) 32(15.7) 24(11.6) 168(21.3)
Quite 83(43.4) 4(2.1) 5(2.5) 6(2.9) 98(12.4)
Work space
Too close 5(2.6) 36(19.3) 13(6.4) 56(27.0) 110(14.0)
Little close 56(29.3) 82(43.9) 49(24.0) 108(52.2) 295(37.4) 0,001
Optimal 107(56.0) 61(32.6) 84(41.2) 41(19.8) 293(37.1)
Comparative wide 23(12.1) 8(4.2) 58(28.4) 1(1.0) 91(11.5)
Air
Very dusty 12(6.3) 85(45.5) 94(46.1) 123(59.4) 314(39.8)
Comparative dusty 40(20.9) 89(47.6) 85(41.7) 57(27.5) 271(34.3)
Good 95(49.8) 13(6.9) 22(10.7) 1887)  148(188) 0.001
Very good 44(23.0) 0(0.0) 3(1.5) 9(4.4) 56(7.1)
Illumination
Bright 40(21.0) 18(9.6) 6(2.9) 14(6.8) 78(9.9)
Good 133(69.6) 82(43.9) 87(42.7) 87(42.0) 389(49.3) 0.001
Little dark 17(8.9) 76(40.6) 94(46.1) 63(30.4) 250(31.7)
Very dark 1(0.5) 11(5.9) 17(8.3) 43(20.8) 72(9.1)
Temperature
Very cold 8(4.2) 10(5.3) 65(31.9) 2(1.0) 85(10.8)
Little cold 38(19.9) 95(50.8) 97(47.5) 32(15.5) 262(33.2)
Good 135(70.7) 80(42.8)  33(16.18)  164(79.2)  412(52.2) 0.001
Hot 10(5.2) 2(1.1) 9(4.4) 9(4.3) 30(3.9)
Cleaning state
Very Clean 97(50.8) 76(40.7) 24(11.8) 59(28.5) 256(32.4)
Clean 85(44.5) 95(50.8)  109(534)  100(48.3)  389(49.3) 0.001
Dirty 9(4.7) 16(8.6) 71(34.8) 48(23.2) 142(18.3)
Work environment satisfaction
Very satisfied 12(6.3) 1(0.5) 2(1.0) 7(3.4) 22(2.8)
Little satisfied 53(27.8) 22(11.8) 23(11.3) 28(13.5) 126(16.0) 0.001
Good 107(56.0) 80(42.8) 91(44.6) 87(42.0) 365(46.2)
Dis-satisfied 14(7.3) 54(28.9) 64(31.4) 55(26.6) 187(23.7)
Very dis-satisfied 5(2.6) 30(16.0) 24(11.7) 30(14.5) 89(11.3)

* 3/2 shift A : 3 groups 2 turns, shift station service man
** 3/2 shift B : 3 groups 2 turns, shift rolling stock inspector
**% 85 shift : 8 groups 5 turns, shift train operator
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Table 3. Health condition of workers by shift work patterns % ()
Variable Day time 3/2 shift 3/2 shift 8/5 shift* * * Total p-value
n=(191) A*(n=187) B** (n=204) (n=207) (n=789)

Body mass index
Below 25 126(66.7) 140(75.3) 151(75.1) 151(74.4) 568(72.9) 0.036
Above 25 63(33.3) 46(24.7) 50(24.9) 52(25.6) 211(27.1)

Weight change for last year
Yes 89(46.6) 82(43.8) 96(47.1) 105(50.7) 372(47.1) 0.593
No 102(53.4) 105(56.2) 108(52.9) 102(49.3) 417(52.9)

Blood pressure
Normal 161(84.3) 163(87.2) 189(92.6) 183(88.4) 696(88.2) 0.046
Abnormal 30(15.7) 24(12.8) 15(7.4) 24(11.6) 93(11.8)

Cholesterol in blood
Normal 153(80.1) 50(80.2) 182(90.5) 177(85.5) 662(84.2) 0.004
Abnormal 38(19.9) 37(19.8) 19(9.5) 30(14.5) 124(15.8)

Blood sugar
Normal 186(97.9) 178(95.2) 200(99.5) 205(99.0) 769(98.0) 0.004
Abnormal 4(2.1) 9(4.8) 1(0.5) 2(1.0) 16(2.0)

Liver disease
Yes 11(5.8) 7(3.7) 1(0.5) 15(7.3) 34(4.3) 0.005
No 180(94.2) 180(96.3) 203(99.5) 192(92.7) 755(95.7)

Stomach disease
Yes 27(14.1) 35(18.7) 16(7.8) 48(23.2) 126(16.0) 0.001
No 164(85.9) 152(81.3) 188(92.2) 159(76.8) 663(84.0)

* 3/2 shift A : 3 groups 2 turns, shift station service man

** 3/2 shift B : 3 groups 2 turns, shift rolling stock inspector

*** 8J5 shift : 8 groups 5 turns, shift train operator
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Table 4. Smoking and drinking habits by shift work patterns % ()
Variable Day time 3/2 shift 3/2 shift 8/5 shift*** Total p-value
(n=191) A*(n=187) B**(n=204) (n=207) (n=789)
Smoking
Never smoker 40(20.9) 46(24.6) 37(18.2) 55(26.6) 178(22.5) 0.322
Exsmoker 67(35.1) 47(25.1) 69(33.8) 55(26.6) 238(30.2)
Smoker 84(44.0) 94(50.3) 98(48.0) 97(46.8) 373(47.3)
Quantity of smoking/day 10.65+ 8.71* 15.16+ 9.66° 8.95+ 9.37*  13.39+ 10.14° 0.000
(M+ SD) (n=104) (n=103) (n=167) (n=118)
Smoking duration 12.47+ 6.92¢ 12.03+ 6.37*  9.47+ 5.98 11.53+ 6.51* 0.000
(Mz SD) (n=155) (n=144) (n=189) (n=166)
Number of drinking
Below 1/month 14(7.3) 21(11.3) 31(15.2) 26(12.6) 92(11.7)  0.139
2-4/month 115(60.2) 103(55.4) 98(48.3) 98(47.3) 414(52.6)
2-4/week 47(24.6) 42(22.6) 45(22.2) 54(26.1) 188(23.9)
Almost everyday 3(1.6) 5(2.7) 3(1.5) 4(1.9) 15(1.9)
No drink 12(6.3) 15(8.0) 26(12.8) 25(12.1) 78(9.9)
Quantity of drinking' 256.4+ 379.1  229.6+ 304.0 189.6+ 222.3 242.2+ 264.7 0.227
(Mt SD) (n=161) (n=144) (n=154) (n=163)
Number of exercise
Almost not 72(37.7) 86(46.0) 42(20.6) 78(37.7) 278(35.2) 0.001
1-2/week 56(29.3) 29(15.5) 68(33.3) 62(29.9) 215(27.3)
Above 3-4/week 39(20.4) 25(13.4) 49(24.0) 26(12.6) 139(17.6)
Anytime unregularly 24(12.6) 47(25.1) 45(22.1) 41(19.8) 157(19.9)
Difficultiesin exercising
No place Yes 32(16.8) 57(30.5) 37(18.1) 45(21.7) 171(21.7) 0.005
No 159(83.2) 130(69.5) 167(81.9) 162(78.3) 618(78.3)
No time Yes 72(37.7) 57(30.5) 41(20.1) 54(26.1) 224(28.4) 0.001
No 119(62.3) 130(69.5) 163(79.9) 153(73.9) 565(71.6)
Noprogram  Yes 35(18.3) 50(26.7) 54(26.5) 46(22.2) 185(23.5) 0.162
No 156(81.7) 137(73.3) 150(73.5) 161(77.8) 604(76.5)
Economic problem
Yes 12(6.3) 17(9.1) 19(9.3) 5(2.4) 53(6.7)  0.018
No 179(93.7) 170(90.9) 185(90.7) 202(97.6) 736(93.3)
No knowledge Yes 20(10.5) 30(16.0) 36(17.6) 32(15.5) 118(15.0) 0.222
No 171(89.5) 157(84.0) 168(82.4) 175(84.5) 671(85.0)
Nothing Yes 28(14.7) 26(13.9) 37(18.1) 31(15.0) 122(15.5) 0.660
No 163(85.3) 161(86.1) 167(81.9) 176(85.0) 667(84.5)

* 3/2 shift A : 3 groups 2 turns, shift station service man

** 3/2 shift B : 3 groups 2 turns, shift rolling stock inspector

*** 8/5 shift : 8 groups 5 turns, shift train operator

" quantity of drinking : gram of ethyl alcohol taken for 2 weeks(pure alcohol)

- So-ju: 360 mlIx 25%x 0.8 - Beer : 633 mlIx 4.5%x 0.8

- Whisky : 360 mlIx 40%x 0.8 - Makkolri(ricewine) : 1,000 mlIx 6%x 0.8
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Table5. Eating and sleeping habits by shift work patterns % ()
Variable Day time 3/2 shift 3/2 shift 8/5 shift*** Total =
(n=191) A*(n=187) B**(n=204) (n=207) (n=789)

Regular mealtime
Yes 152(79.6) 32(17.1) 101(49.5) 44(21.3) 329(41.7) 0.001
No 39(20.4) 155(82.9) 103(50.5) 163(78.7) 460(58.3)

Breakfast
Always 112(58.6) 70(37.4) 107(52.5) 109(52.6) 398(50.4) 0.001
Sometimes 51(26.7) 84(44.9) 81(39.7) 85(41.1) 301(38.2)
Never 28(14.7) 33(17.7) 16(7.8) 13(6.3) 90(11.4)

Food to be eaten often
Meats 23(12.0) 25(13.4) 22(10.8) 27(13.0) 97(12.3) 0378
Meats and vegetables 148(77.5) 127((67.9) 149(73.0) 150(72.5) 574(72.7)
Vegetables 20(10.5) 35(18.7) 33(16.2) 30(14.5) 118(15.0)

Degree to eat salty food
Salty 32(16.7) 59(31.5) 53(26.0) 52(25.1) 196(24.8) 0.016
Genera 130(68.1) 111(59.4) 123(60.3) 137(66.2) 501(63.5)
Insipid 29(15.2) 17(9.1) 28(13.7) 18(8.7) 92(11.7)

Hours of Sleeping/day
(M+ SD) 6.58+ 0.90 7.03t 1.22° 6.93+ 117" 6.88+ 1.04* 0.000

* 3/2 shift A : 3 groups 2 turns, shift station service man

** 3/2 shift B : 3 groups 2 turns, shift rolling stock inspector

*** 8/5 shift : 8 groups 2 turns, shift train operator
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Table 6. Health promotion behaviors by shift work pattern %( )
Variable Day time 3/2 shift 3/2 shift 8/5 shift*** Total p-value
(n=191) A*(n=187)  B**(n=204) (n=207) (n=789)

Practicing of Health promotion behavior

Exercise Yes 107(56.0) 87(46.5)
No  84(44.0) 100(53.5)
Natural diet Yes 11(5.8) 10(5.3)
No 180(94.2) 177(94.7)
Favorite restriction Yes 67(35.1) 57(30.5)
No 124(64.9) 130(69.5)
Regular medical exam. Yes 32(16.7) 19(10.2)

No 159(83.3) 168(89.8)
Supplementary medicine

Yes 28(14.7) 24(12.8)
No 163(85.3) 163(87.2)
Healthy diet Yes 35(18.3) 19(10.2)
No 156(81.7) 168(89.8)
Taking atonic Yes 15(7.9) 10(5.4)

No 176(92.1) 177(94.6)
Health management activity in the job

No smoking Yes 65(34.0) 55(29.4)
No 126(66.0) 132(70.6)
Exercisefacility Yes 104(54.5) 33(17.7)
No 87(455) 154(82.3)
Public heath education Yes 28(14.7) 11(5.9)

No 163(85.3) 176(94.1)
Regular medical exam. Yes 171(89.5) 157(84.0)
No  20(10.5) 30(16.0)
Additional examination Yes 24(12.6) 19(10.2)
No 167(87.4) 168(89.8)

132(64.7)  116(56.0)  442(56.0) 0.004

72(35.3) 01(44.0)  347(44.0)
19(9.3) 16(7.7) 56(7.1)  0.387
185(90.7)  191(92.3)  733(92.9)
45(22.1) 72(348)  241(305) 0.015
159(77.9)  135(65.2)  548(69.5)
21(10.3) 27(13.0) 99(125)  0.169

183(89.7)  180(87.0)  690(87.5)

28(13.7) 21(10.1)  101(128) 0561
176(86.3)  186(89.9)  683(87.2)

10(4.9) 14(6.8) 78(9.9)  0.001
194(95.1)  193(93.2)  711(90.1)

15(7.4) 16(7.7) 56(7.1)  0.758

189(92.6)  191(923)  733(92.9)

97(47.6) 46(22.2)  263(33.3)  0.001
107(52.4)  161(77.8)  526(66.7)
135(66.2)  113(54.6)  385(48.8)  0.001
69(33.8) 94(45.4)  404(51.2)
72(35.3) 24(116)  135(17.1)  0.001
132(64.7)  183(884)  654(82.9)
199(97.6)  156(75.4)  683(86.6)  0.001
5(2.4) 51(24.6)  106(13.4)
24(11.8) 36(17.4)  103(13.1) 0.161
180(88.2)  171(82.6)  686(86.9)

* 3/2 shift A : 3 groups 2 turns, shift station service man

** 3/2 shift B : 3 groups 2 turns, shift rolling stock inspector

*** 8/5 shift : 8 groups 2 turns, shift train operator
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Table 7. Needs and willingness to participation in health promotion program by shift work patterns % ()
Needs/ Daytime  3/2 shift 32shift /5 shift* Total

Classification Participation
intention (n=191) A*(n=187) B**(n=204) (n=207) (n=789)
Exercise program Need 157(82.2) 146(78.1) 176(86.3) 159(76.8) 638(80.8)
Participation 128(67.0) 140(74.8) 172(84.3) 148(71.5) 588(74.5)
Stress management Need 122(63.9) 129(69.0) 136(66.7) 154(74.4) 541(68.6)
program Participation 99(51.8) 110(58.9) 131(64.2) 144(69.6) 484(61.3)
Cancer preventing Need 107(56.0) 101(54.0) 113(55.4) 107(51.7) 428(54.2)
program Participation 85(44.5) 86(46.0) 110(53.9) 102(49.3) 383(48.5)
Weight management Need 93(48.7) 87(46.5) 97(47.5) 93(44.9) 370(46.9)
program Participation 75(39.2) 76(40.7) 91(44.6) 91(44.0) 333(42.2)
Quit smoking program  Need 72(37.7) 75(40.1) 93(45.6) 77(37.2) 317(40.2)
Participation 63(33.0) 68(36.3) 88(43.1) 70(33.8) 289(36.6)
Diabetes program Need 67(35.1) 62(33.1) 77(37.7) 55(26.6) 261(33.1)
Participation 53(27.7) 48(25.7) 76(37.2) 52(25.1) 229(29.0)

Hypertension

management Need 59(30.9) 60(32.1) 71(34.8) 71(34.3) 261(33.0)
program Participation 49(25.6) 59(31.5) 68(33.3) 63(30.5) 239(30.3)
Alcohol program Need 54(28.2) 54(28.9) 54(26.5) 58(28.1) 220(27.9)
Participation 46(24.0) 52(27.8) 51(25.0) 54(26.1) 203(25.7)

* 3/2 shift A : 3 groups 2 turns, shift station service man

** 3/2 shift B : 3 groups 2 turns, shift rolling stock inspector

*** 8J5 shift : 8 groups 5 turns, shift train operator
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