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— Abstract —

Factors Associated with Quality on Sleep of Subway Workers by Shift-Work

Min Gi Kim, Won Chul Lee, Young Min Lee, Jae-Hong Ryoo,
Hawn-Cheol Kim?®, Seung Won Yoo?, Kyung Han Nam?

The Graduate School of Public Health, The Catholic University of Korea
Department of Occupational & Enviromental Medicine, Inha University Hospital?
Occupational Safety & Health Research Insitutue Korea Safety & Health Agency?

Background: The sleep quality of subway drivers who work in the dark underground with an rotating
shift system is generally poor, which can degrade the quality of a worker's life. This study examined the
relationship between the sleep quality of subway worker and shift work by comparing three shift systems
(rotating shift system, a three day shift system, and no-shift system).

Method: Questionnaires including The short form of the Korean Occupational Stress Scale (KOSS),
Pittsburgh Sleep Questionnaire (PSQI), the worker's age, gender, job type, accident, near miss and shift
system were given to atotal of 1010 workers. The results of 759 qualified questionnaires (75.15 %) were
analyzed using the SPSS (ver 12.0) program.

Result: The highest level of job stress was found among those working a rotating shift system fol-
lowed by three shift system and no-shift system. The mean sleep quality score in the rotating shift work-
ers was 5.1 (SD+3.2), which was greater than the sleep symptom score (5). 34.8% of rotating shift
workers suffered from sleep symptoms. The sleep quality score by shift-work was significantly different.

High job demand, strong external locus control, the experience of a near miss or an accident in the
workplace during previous year has an adverse affect on the sleep quality. The sleep quality improved in
case of achange into a no-shift system or a strong internal locus control.

Conclusion: A rotating shift system is more harmful to the quality of sleep in subway workers than a 3
shift system or no-shift system. In addition, job stress, personality, near miss and the experience of an
accident affect the sleep quality of subway workers.

Key Words: Subway workers, Shift-work, Quality of sleep
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Table 1. General characteristics of the study subjects by work-shift

2pl7| S MpMEERO| T2 XISHE = SRASe] S0Ho| Mt BEeQ

System

Rotating* Three'

No* Total

) p-value®
Variables Class N (%) N (%) N (%)
Age (yr) 20~29 15 (22.7) 38( 8.7) 6( 2.3 59( 7.8) 0.000
30~39 49 (74.2) 344 (78.7) 143 (55.9) 536 ( 70.6)
40~49 2( 3.0 51 (11.7) 87 (34.0) 140 ( 18.4)
50 < 0( 0.0 4( 09 20( 7.8) 24( 3.2
Martial status Yes 43 (65.2) 340 (77.8) 216 (81.4) 599 ( 78.9) 0.002
No 23 (34.8) 97 (22.2) 40 (15.6) 160 ( 21.1)
Smoking Yes 28 (42.4) 190 (43.5) 109 (42.6) 327 ( 43.) 0.755
No 27 (40.9) 148 (33.9) 88 (34.4) 263 ( 34.7)
Quit 11(16.7) 99 (22.7) 59 (23.0) 169 ( 22.3)
Alcohol Yes 59 (89.4) 376 (86.0) 228 (89.1) 663 ( 87.4) 0.788
No 6(91 53 (12.1) 25( 9.8) 84 ( 11.1)
Quit 1( 15 8( 1.8) 3(12 12( 15
Exercise Yes 38 (57.6) 240 (54.9) 151 (59.0) 429 ( 56.5) 0.572
No 28 (42.4) 197 (45.1) 105 (41.0) 330 ( 43.5)
Total 66( 8.6) 437 (57.6) 256 (33.8) 759 (100.0)
*:rotating shift system; ' : three-shift system; *: no-shift system; : # test
Table 2. Job category factors and accident and near-miss by work-shift
Varisble Class Rotating* Three' No' Totd pvalue’
N (%) N (%) N (%) N (%)
Job category Subway driver 58 ( 87.9) 14( 32 1( 04 73( 9.6) 0.00
Shop-floor 6( 91) 293 ( 67.0) 105 ( 41.0) 404 ( 53.2)
Office worker 2( 30 130 ( 29.7) 150 ( 58.6) 282 ( 37.2)
Accident Yes 3( 45) 55 ( 12.6) 19( 7.4 77 ( 10.1) 0.001
No 63 ( 95.5) 382 ( 87.4) 237 ( 92.6) 682 ( 89.9)
Near miss Yes 26 ( 39.4) 98 ( 22.4) 44 ( 17.3) 168 ( 22.2) 0.00
No 40 ( 60.6) 339( 77.6) 210( 82.7) 589 ( 77.8)
Total 66 (100.0) 437 (100.0) 254 (100.0) 759 (100.0)

*: rotating shift system; ': three shift system; *: no-shift system; *: # test
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Table 3. Job stress scores of study subjects by work-shift

Work-shift Rotating* Three' No' p-value®
Job stress
Job demand 39.5+14.8 37.8+t14.9 44.4+16.6 0.000
Insufficient job control 65.3+£17.0 57.2+t16.4 49.0£15.7 0.000
Interpersonal conflict 55.9+19.7 38.9+14.8 39.8+14.1 0.000
Job insecurity 31.8+21.03 31.8+19.4 37.0+19.0 0.012
Organizational system 62.5+18.7 57.0+15.7 53.2+17.1 0.000
Lack of reward 56.9+19.3 52.3+t17.4 49.9+175 0.012
Occupational climate 42.8+16.2 37.1+£14.9 38.5+14.9 0.013
Total job stress 50.7+10.0 45.6+10.1 445+10.0 0.000
*: rotating shift system; ': three shift system; *: no-shift system; *: ANOVA
Table 4. Locus control score of study subjects by shift-work
Internal locus control External locus control
Class
Mean+SD p Mean+SD p-vaue
Rotating shift system 85+1.3 0.499 43+t1.1 0.022
Three shift system 87+12 4.6+10
No shift system 8.7+12 47+11
ANOVA

Table 5. Distribution of sleep disorder symptoms of study sub-
jects

Table 6. Sleep quality score of study subjects by work-shift
System

Sleep disorder symptom No Yes o Sleep quality score
-value
Class N %) N (%) P Class Mean+SD p-vaue
Rotating shift system 43 (65.2) 23 (34.8) 0.000 Rotating shift system 51+3.2 0.002
Three shift system 326 (74.6) 111 (25.4) Three shift system 43+27
No shift system 211 (824) 45 (17.6) No shift-system 39=x21
Total 580 (83.6) 179 (16.4) ANOVA
» test
A A Al AY AR w1, A EAE o] A&, AFaTE A BE HF2E 2~ P59
o] A=, At 1Azt opxiAtaE s AY dF A, Ax $dEe de 2=2AEY vE o] 7P 3
T AlLE ARelE W Emobd el Hol uvmhxlo WA EAE S Yol ailA 2rabgo] FHe A
H, HadiAl & Ao WA EANg ] s e TR ER oy, obpAbaL, ARAEd 2 WA EA)
A a7 voba] el o] Fopxle AAE HIT Adel ezt e wdiAleEe i AEeds & ¢
Ao sHe dies FAA s HolAl It AT,
(Table 7). 2ol FEAEY T EAld B3 Bilo] kst
om® 1 FAME WA ZEAE e ATEC]
LAy o AT ofd AFEelA miAle FHe|
2AAQ JPS FE JFS BYon? T B AP
B dpeAE wiA 2EAERS ez ¢ A7 MadARt mtiAle $ue) del X gtk 53
AP0 e ge g dee 2RAEY sHe B AN miAE Pam e 2eASdA FHE
4 vugozn wia 2eASN Fule] dol £ il 34.8%% 1/3& ANH, FHUY A FFHFL
A gor), FRAgYTe vgol Y Btk AS gl FUANE Uehile 530S Wit v AT
stk @ wHA 2EANA Ad 1d S oAb o Aike FAHL Holx g
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Table 7. Multiple regression analysis of factors which affect sleep quality score on subway workers

Class B SD Beta p-value
Job demand 0.026 0.006 0.014 0.000
Internal locus control -0.298 0.073 -0.141 0.000
Near miss 0.675 0.228 0.108 0.003
Accident 0.852 0.312 0.099 0.006
External locus control 0.206 0.088 0.086 0.019
Shift work *

No-shift system* -0.501 0.205 -0.092 0.015

Rotating shift system* 1161 0.550 0.128 0.035
Job category*

Subway driver* -0.418 0.541 0.023 0.440

Shop-floor* 0.116 0.199 0.128 0.558
Constant 4.102 1132 0.000

Adjusted R=0.113 F score=11.641

Multiple linear regression

*: dummy variable, ': three-shift system is not calculated *: office-work is not calculated
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