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Health Risks Related to Shift Work Among
Female Workers of Major Manufacturing Industries in Korea

Evichul Shin, M. D. and Kwang-ho Meng, M.D.
Department of Preventive Medicine, Catholic University Medical College

Much of the working population in developing countries are engaged in shift work now and the
number of shift workers is not expected to decrease in the future mostly because the need for continuity
of production is increasing. Therefore, the possible effects of shift work on health are of particular
interest, and in fact, there have been many epidemiological studies on shift work since the first
world war, However, no studies on health effects of shift work have been reported in Korea, and
the existing studies in western world have arrived at quite different conclusions mainly because the
conditions of work other than shift work, such as age and selection of workers, work environment,
and labor conditions also influence the health of workers,

This study was firstly carried out in Korea to investigate the health risks related to shift work
with 2,093 female workers randomly selected from three major manufacturing industries in proportion
to total number of female workers in those industries. Differences of work conditions other than
shift work in this study were adjusted by multivariate analysis.

Major findings obtained from this study are as follows :

1. There were significant differences between shift and day workers in the distribution of age,
type of industry, condition of noise and dust, regularity of mealtime, working position, and working
duration. Shift workers tended to be younger, to have shorter working duration, to have more irregular
mealtime, to work in standing position, and to work under more noisy and dusty environment than
day workers,

2. Univariate analysis showed that shift work increased the Todai Health Index (THI) scores of
digestive tract, respiratory tract, and mental instability symptom categories. Shift work also increased
days of sickness absence and number of industrial accident per 100 workers per month,

3. Multivariate analysis that adjusted the differences of demographic, occupational and non-occupational
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health-related working conditions showed that digestive tract symptom and mental instability symptom

scores were significantly higher in shift workers than those in day workers.

Based on these study results, it is concluded that the shift work has significant effects on some

psychophysiological conditions of the workers and the effects are also influenced by several other

personal and working conditions,

Key Words: shift work, health risk, female worker, Todai Health Index score.
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Table 1. Number and percent distribution of female workers
of three manufacturing industries studied by age

and educational level ():%)
Wearing
Textile Food Total
apparel
Age(yrs.)
—20 827( 749) 245( 374) 118( 354) 1,190( 56.9)
21—24 265( 24.0) 370( 56.4) 193( 58.0)  828( 39.6)

25— 12( 1.1) 41( 62) 22( 66) 75( 35)
Education(yrs,)

=9  205( 26.7) 162( 24.7) 57( 17.1)  514( 246)
10—12  795( 72.0) 470( 71.7) 256( 76.9) 1,521( 72.7)
13— 14 13) 24( 37) 20( 6.0) 58( 2.7)
Total  1,104(100.0) 656(100.0) 333(100.0) 2,093(100.0)
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Table 2. Percent distribution of day and shift female workers by selected personal characteristics and type of industry

Day worker (n=723) Shift worker (n=1,370) Total (n=2,093) P-value

Age (yrs.)
—20 331 69.4 56.9
21-24 60.3 286 395
25— 6.6 20 36 0.000
Educational Level(yrs.)
-9 242 247 246
10-12 723 732 727
13— 35 21 2.7 N.S.
Industry
Textile 194 704 52.7
Wearing apparel 63.1 14.6 313
Food 175 15.0 16.0 0.000
Total 100.0 100.0 100.0

N.S. : Not significant at a=0.05

Ti;ble 3. Percent distribution of day and shift female workers by selected occupational and non-occupational health

nisks
Day worker (n==723)  Shift worker (n=1,370) Total (n==2,093) P-value

Noise

Low 781 20.1 40.1

Intermediate 208 61.0 ' 470

High 17 189 129 . 0000
Dust

Low 94.7 60.7 725

Intermediate 47 217 197

High 0.6 116 7.8 0.000
Meal time

Regular 553 377 438

Irregular 47 62.3 56.2 0.000
Working position

L ostly Sitting 519 44 208

L ostly Standing 481 95.6 792 0.000
Working duration (yrs.)

-3 848 83.7 873

4— 152 113 12.7 0.011
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Table 4. Differences of health outcomes between day anu shift workers : univariate analysis

Health Outcomes Day worker (n=723)  Shift worker (n=1,370) P-value
Todai Health Index Score (Mean+S. D.)
Respiratory tract symptom 99+44 10.51+4.0 0.00
Eye and skin symptom 91431 90431 N.S.
Digestive tract symptom 9.04+39 9.6+38 0.04
Mouth and anus symptom 78441 75439 N.S.
Nervousness 86428 o 86+29 N.S.
Mental instability 132447 147444 0.02
Depression 11.3+39 113136 N.S.
Days of Sickness Absence$ 241 34.2 0.00
No. of Industrial Accident$ 25 57 0.00

N.S. : Not significant at a=0.05.
§ : Per 100 workers a month



Table 5. Independent effect of shift work on health outcomes of female workers,

Regression coefficient Standard error P-value
Todai Health Index Score (Mean+S.D.)
Respiratory tract symptom 0.251 0.243 N.S.
Eye and skin symptom 0.324 0.186 N.S.
Digestive tract symptom 0.721 0.225 0.00
Mouth and anus symptom 0.409 0233 N.S.
Nervousness 0.555 0.338 N.S.
Mental instability 0.786 0.267 0.00
Depression 0.334 0.219 N.S.
Days of Sickness Absence§ 0.009 0.086 N.S.
No. of Industrial Accident$ 0.010 0.015 N.S.

.

: Regression coefficients were adjusted by multiple repression analysis for the personal characteristics, and occupational

and non-occupational health risks that were significantly different between day and shift workers in univariate

analysis,
N.S. : Not significant at a=0.05.
§  :Per 100 workers a month

3. ICH FQI0| ofy Hxel 22Xt
OjXE OS5 98 o 24

—_

Ao

F 5 Idagel A4 Az ZEA AREFE
nAE 9= 9IS 17 3t AASY, 49 € Y
A4 A7zl ¥W53 wd ¢ vind AgLEdd §
oslAl ttg EXE Hole W49 4TS T 3H
BEANE F3o AAG & 1 AgE RoFE Holth o
oA BE v Zo] wohAgle THIASF 4A3%

Aok A BAS R AFod {3 9FS A=

Aoz yelgton ymA Zo THIRSsY 423 49

A28 2 AAgole FIF 9L 2ol I3t

vz #H

2d7 A SEvel d4 Fadzyd 2RAEAA
WY THIESE B 4743 lojrd ¥y
& ste vlamdA Zgel vla) As/154T FAES
342 YEE f98HA E¥dle Aoz vehin Ao
ol #gAe vlan FAAAES 2ok gwrEAd A
A% 87 2 =529 AelE 1A g v
FEAd e ZdAgo] olF F7HA] F4 Yoz &F
NEd 2 9z 3y 2289 Aslg 23 w3 A
22 Yoy ole AN A o9e bE 29l

2

ol

R

g Ao] wjEo|AH Ao sMET glet

a7 A9 addy A4 SEAEAAN 437154
NE7t FosA 20" AL 35S NP F2 8
o] o]0l mulztqlel AR d& Hrlo] BAF At
FEANA ZoFde] 23)FE Tagot AAFHY
Ay AN EL FostA #¥de 2A3HE(Anderson, 1967
: Hakkinen, 1969 ; Angersbach % 1980 : Koller, 1983)
7 dXse Aot nUFPAA A4gy] 71
7179 #aAE A mdFo]l A Ee F2EY
< zdsta olAo] FFHAUAAY Agre FAGE
g F7) HEoZ Erh(Vener F, 1989). <27 4,
219 g didez mozda viadagdre] deo)x%
A% HANEZ 2AE Doll#} Jones(1951)& F7 At
olof o] Aywile] Fold Aolrl PSS BIH AUE
Awle sy mAe vaAE FEE P
Ax Erstn A mdAgTdAe 287 7IedsE)
7t deldte ozie] AujHelct,

BAFdMe addqy 22AEAA 2871540 ¢
A ANEZY 34 WMEE fo3tA B o=
19803 Angersbach Soll 23 ¥§3 HIE AFZdH
4 ARS Nt ol addqg 2RASZAAAN U}
A7 A& e

g, 2a7e] iF By {3 Aolg By
o TuA e} v TA) T2 A Abele] €7 dHAT

— 284 —



&3 Adge] dHF BAdMe {3 Aot ge
Roz vehin e old #HXe oE 933 @
TEAAE dFE 280 vx de R 2AZ gt
& 4 2389 AL, ad AN olFel f E4
= @7 (Taylor, 1969 ; Thiis-Evensen, 1958)7} U&7}
s 238 o wdigle A7 (Koller; 1983)% th. A
e Ase AMAsF AACd M F 2l 4E
zto)7} glck= ®.iL(Angersbach %, 1980)7} Q7l& 3t
A FHEEE 9A ZoAdTdA o o B
3 (Andlauer, 1983)7} 7% st}

olXg Ay wat 1 AHAE0 e AL AFET,
T g Aoy o i Qv A, 93RRIV 2
A 23 Iy ® odd FEo] F8 ARl
2 e oy duldlA EAF7E By oA
EAo] 2 mEAN Az Z2AE YRR oz
A wog vag AgeEte HuAdes =2 e 2
AAog Q48 £ dokn 2ot £33 Al gle
A e dige] dish adAe vad 222470
A 2 =Y R3] AolE YA ¥u vEF

Mg g Zo v R2AFAME olE T 7Y

A Ay ol BYdMe adztgel oy A
Z A5 #94¢ 4E%E Jdeioy iz 244
o]9} t=2A 1¥A ol HRoZ g AL
ndjAgel 2z ARSFFE v E dFo] Y3 o)
H APHA o] opz 1 HAt FRL 2%le]
228 A gREOE Holol & Aojr}. Akerstedt(1990)
£ aiAYgs d75E] #EL afgges A
Y7+e)E(circadian rhythm)o] Wa}, FHRE A, o
2 3 EFF, d27 5o g8 JdFFH Fofr)
fraso] JdRAA T el dFE F= Ao 493
I e, 3% ke A7l 93e vz $eln
Ack. EF ol dHe HF Fo ALY EAout
24 (H4A E2 H49), A8l AR Aoger
R A7) vlAe o] AFBe =7t Aol
(Koller, 1983).

2dTe AgFoz: vad YRS #Ac @y
SF Aol AN AEE JEURA RgegH, oF
dqAE Tage] A7 #87t dokes d7A A An-

® i

gersbach %5, 1980 ; Aanonsen, 1964)& 7}alx) £
Az digdTe IEAg Qlo] 84% o]de] 3dolst
o e AAS AL o] eiFPo] AR nAe
G} 2RAY] B 8L Fere 725 Koler,
1983)8 mald & A% 2dTolN Qe ARE
Wt 22998 ASHE 9A 2T AT

V.edsY

e F2 A4 AzxgEol E8H3 e
Aol ARGFE Hrlsl By st H{AE
Az, 9% Azg 2 4F ARY 4222 2003
g oz muAg vindA AQAe ARFEE
H@sly T I ARS4E 2ol BHLYL BAEA
U-gu 22 Aas I

L 2 2 vazd 24zt A9, A9 2 HAY

4 A%8d 549 ¥Ex 99, 2% 9%, 48
244, A48 FHY, AAA, TRAE S f9

ol

Falolzh Ao, mo AAZol oA ARl A,
gl Zou, Aol BFHaT, AMstE F
ol gow, 4%, Bl o B3, 13T A4AA
@ol ZASHE P4 uYn.
2. iAol AR5E nAE Ede P B
A adizge Todai Health Index(THDA4 3=F
SFAA, A1A, 12T JARG 24 Fue P4
2 foln, 224 10089 4 AW 2295 2 A8
A%E 498 Eole 2oz Yeiyr

3. =) R Hlad FYE F93 Aolg nol: )
A4, 282 A 2 WYY ARBARSEY 9
& AAR A BAolA, adAde 237124
N8BS 2o THI A40e $95h4) Boe Ao
2 vy,

olgel AE FHe 2 o felu Az A4
25 A wuAde i AA ¢ FASH 2
ANEE foA Bl o oz Az 2 PR

AABHS BE AQBAN =5z2A9 JY=
e AL ¢ 4 Aok

r

in)

0 o

M o

— 285 —



o2t

5

Ho

1)

5%, $BE FFY Az A422AEY dRFE Y
e AZBE 8 i AFH 4. 7HELUE 9
R =57 1988 41:1093-1108

Aanonsen A. Shift work and health. Universitetsforkaght, Oslo,
1964

Akerstedt T. Psychological and psychophysiological effects of
shift work. Scan J Work Environ Health 1990; 16 :67-
73

Akerstedt T, Knutsson A, Shift work, disease, and epidemiology.
In. : Haider M, Koller M, Cervinka R (Eds) : Night and
shiftwork : Longterm effect and their prevention. Verlag Peter
Lang, Frankfurt am Main, 1986, pp.403-407

Andlauer P. Shift work. In Parmegpiani L. (ed.) Encyclopedia
of occupational health and safety, ILO, 1983, pp.2023-
2027

Angersbach D, Knauth P, Loskant H, Karovenen M]J, Undeutsch
K, Rutenfranz J. A retrospective cohort study comparing
complaints and diseases in day and shift workers. Int Arch
Occup Environ Health 1980 ; 45 : 127-140

Aoki S, Suzuki S, Sanai H. A new trial of making health
and personality inventory, THPI. Tokyo, School of Healih
Science, University of Tokyo, 1977

Colquhoum P, Rutonfranz J, Studies of shift work. Taylor
& Francis Ltd, London, 1980

Doll R, Jones FA. Occupational factors in the aetiology of
gastric and duodenal ulcers. London, Medical Research
Council, Special Report Series No. 276, His Majesty’s

Stationery Office, 1951

Gordon N, Clearly P, Parker C, Czeisler C. The prevalence
and health impact of shift work. Amer J Publ Health
1986 ; 76 : 1225-1228

Hakkinen S. Adaptability to shift work. in:On night and shift
Work, A. Swensen (ed.), Proc. of An Intern Symposium,
Oslo 1969. Studg'a Laboris Saltuis, 1960, pp.68-80

Knutsson A, Akerstedt T, Jonsson BG, Orth-Gomer T, Increased
risk of ischemic heart disease in shift workers. The Lancet
1986 ; July 12:89-92

Koller M. Health risks related to shift work:An example of
time-contingent effects of long-term stress. Int Arch Occup
Environ Health 1983 ;53 : 59-75

SAS Institute Inc. SAS/STAT guide for personal computers,
6th Edition. Cary, NC, SAS Institute Inc, 1987

Taylor PJ. The problems of shift worker. J. R. Coll. Physicians
Lond, 1969, 370-384

Taylor P]J. Shift and day work : A comparison of sickness absence,
lateness, and other absence behavior at an ou refinery from
1962 to 1965. Br J Ind Med 1967 ;24 93-102

Taylor PJ, Pocock SJ, Sergean R. Absenteeism of shift and
day workers: A study of six types of shift system in 29
organizations. Br J Ind Med 1972;29:208-213

This-Evensen E. Shift work and health. Ind Med -Surg 1958
;27 :493-497

Verner KJ, Szabo S, Moor JG. The effect of shift work on
gastrointestinal function. Chronobiologia 1989 ; 16 : 421439

Walker J, De la Mare G. Absence from work in relation to
length and distribution of shift hours. Br J Ind Med 1971
;28:36-44



