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Effect of Shift Work on Worker’s Health,
Family and Social Life at a Automobile Manufacturing Plant
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Department of Occupational Health, Graduate $chool of Public Health,
Seoul National University”
London School of Hygiene & Tropical Medicine”
Department of Preventive Medicine, College of Medicine, Dongkuk University’

Effect of shift work on worker s health, family and social life was investigated at a

automobile manufacturing plant in Inchon. In total, 2488 shift workers and 599 non-shift

workers completed self administered questionnaire in their sleep pattern, subjective gas-
trointestinal symptoms, prevalent chronic disease status, general well-being schedule,
family and social life,

More shift workers complained of sleep disturbance, poor sleep quality, tiredness at

awakening, and sleepiness in work than non-shift workers. More shift workers also com-

plained of gastrointestinal disturbance than non-shift workers.

Worker' s mental health was assessed by General Well-Being Schedule(GWB) question-
naire developed for the U.S. Health and Nutrition Examination Surveys(HANES1). The
percentage of severely distressed shift workers was significantly higher than that of non-
shift workers(P<0.01). Among subscores in General Well-Being Schedule, anxiety, depres-

sion, positive well-being, vitality, and general health subscale of shift workers were lower

than those of non-shift workers(P<0.05).

In terms of family and social life, there was no significant difference between two

groups.

Multiple logistic regression analysis was done for discrete variables which showed statis-
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tically significant difference between shift and non-shift group. The variables included in
analysis were sleep disturbance symptoms, gastrointestinal complaints, and distress level
calculated from GWB score. Age, tenure, smoking, alcohol drinking, and exercise were
adjusted as confounding factors and odds ratios for above symptoms due to shift work
were calculated. Odds ratios(ORs) for sleep disturbance symptoms ranged from 0.52 to
3.59. ORs for gastrointestinal complaints ranged from 1.19 to 1.34. OR for distress level

was 1.31.

We concluded that shift workers are suffered from physical and psychological ailments
due to shift work and interventional methods for preventing worker s health from

adverse effects of shift work are needed.
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Table 1, General and work related characteris-
tics of non-shift and shift group

Non-shift group Shift group

(N=599) (N | Ae
Age(year) 34.7+6.2 34.3+6.1 0.17
Tenure(year) 9,7£5.3 9,3+4.9 0.1
Smoking 391(67.0%) 1605 (66. 0%) 0.67
Alcohol drink  471(79.8%) 1951(79.5%) 0.86
Exercise 264(44.4%) 883(35.8%) 0.001
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Non-shift group

Shift group (N=2488)

Contents

(N=599) Day Time Night Time
Hours of sleep(hr) 6.7+ 0.9 6.6:1.1 5.9+1.5""
Insufficient sleep time {min) 36.8+46.2 45.0+48.6* 86.1+66.2"*
Workers getting less sleep than desired  298(49.8%) 1408(56.6%) * 1938(77.9%)**
Induction time(minutes) 16.9+21.0 19,4+20.8" 27.1+£27.4™
Difficulty in induction of sleep 299(49. 9%) 1382(55.6%) ** 1646 (66.2%) **
Number of awakening (times) 1.60+0.79 1.34£0.717 2.52+1.117"
Difficulty in re-induction of sleep 351(58.6%) 1469(59. 0%) 1821(73.2%)**
Tiredness at awakening 547(91.3%) 2131(85.7%)"* 2406 (96.7%)**
Sleepiness in work 550(91.8%) 2248(90.4%) 2401(96.5%)**
Taking sleeping pill(at last month) 12( 2.0%) 32(1.3%) 90( 3.6%)*

", P£0.05, **; P<0.01 by Dunnett test between non-shift and shift group
*; P<0.05, **; P<0.01 by »*-test between non-shift and shift group
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Table 3, Subjective gastrointestinal complaints in non-shift and shift group

Contents Non-shift group(N=599) Shift group(N=2488) P-value
Overall gastrointestinal complaints 552(75.5) 1936(82.2) 0.001**
Gastric complaints
Hunger pain 233(38.9) 1206 (48. 5) 0.001**
Postprandial epigastric pain 144(24.0) 761(30.6) 0.002**
Epigastric discomfort 177(29. 6) 827(33.2) 0.08
Flatulence 199(33.2) 1028(41. 3) 0.001*
Constipation 93(15.5) 453(18.2) 0.12
Weight change 108(18.0) 584(23.5) 0.004**
Use indigestion aids 132(22.0) 667(26. 8) 0.02*

* 5 PL0.05, **; PL0.01 by ¥-test between non-shift and shift group, (); %

Table 4, Self-reported chronic diseases in non-shift and shift group

Contents Non-shift group(N=599) Shift group(N=2488) P-value
Hypertension 158(26. 4) 703(28.3) 0.36
Diabetes mellitus 21( 3.5) 77(3.1 0.61
Liver disease 214(35.7) 911(36.6) 0.69
Hypercholesterolemia 13021.7) 411(16.5) 0.003**
EKG abnormality 31( 5.2 119( 4.8) 0.69
Cerebrovascular disease 5( 0.8 33( 1.3) 0.33
Heart disease 18( 3.0) 49( 2.0) 0.12

**; P<0.01, by #-test between non-shift and shift group, (); %
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Table 5, Mean blood cholesterol value and number of workers having hypercholesterolemia in non-shift
and shift group derived from special medical examination data

Non-shift group Shift group P-value
(n=305) (n=1110)
Blood cholesterol (mg/dl) 182.8+36.1 182.2+33.9 0.81
Hypercholesterolemia 16(5.3) 53(4.8) 0.73

() %

Table 6, Distress level distribution and mean subscores of non-shift and shift group derived from
General Well-Being Schedule(GWB) score

Non-shift group Shift group P-value
(N=599) (N=2488)
Distress level 0.001**
Severe distress 333(55.6) 1547(62.2)
Moderate distress 174(29.1) 678(27.3)
Positive well being 92(15.4) 263(10.6)
Subscore
Anxiety 18.4+3.6 18.0+3.6 0.02"
Depression 14.4+3.2 14.1%3.1 . 0.03"
Positive well being 9,1+2.2 8.6+2.1 0.0001""
Self-control 11.4+2.8 11.2+2.8 0.05
Vitality 11,0£3.1 10.3+3.1 0.0001""
General health 8.8+2.8 8.5£3.0 0.017
+; P€0.05, +; P0.01 by t-test between non-shift and shift group
**; PL0.01, by x2-test between non-shift and shift group, (); %
Table 7, Family and social life comparison between non-shift and shift group
Non-shift group Shift group
Contents (N=509) (N=2488) Prvalue
Family APGAR score 4.9+t2.3 4,822 0.69
Live with family members 534(89.2) 2207(88.7) 0.78
Marital status 500(83.5) 2059(82. 8) 0.68
Satisfaction in marital life 370(61.8) 1473(59.2) 0.48
Join clubs within the factory 321(53.6) 1261(50.7) 0.18
Join clubs outside the factory 451(75.3) 1849(74.3) 0.72
Hobby 276(49.8) 1121148. 1) 0.48

() %

GWB9| 67}x] A= EdME atide] EM3E, & 6. 715 S Abs|Aigtol chst =A}
€35, positive well-being¥ =, FFAx, Uyt
ARFE A v nFR AR R @
A IFTHP.05). AIAAHAEE Fo)itelA
A Ugkeut #9913 £E opQtHTable 6).

NERe BA, AL A%, 2E 4] B, A
2 ele 2y #Y, Huldee K7 EI VM
71%¥ % (Family APGAR score)Al=polld 5 T7F
o 2% 2ol ¢ldcH(Table 7).
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Table 8, Odds ratios for discrete variables which showed significant difference between non-shift and
shift group, adjusted for age, tenure, alcohol drinking, smoking, and exercise

OR (95% CD

Sleep disturbance
Complaint about sleeping time :

Tired at awakening : Day time shift
Night time shift
Sleepy in work : Day time shift
Night time shift

Taking sleeping pill (at last month) : Day time shift
Night time shift

Gastrointestinal complaints
Hunger pain
Postprandial epigastric pain
Flatulence
Weight change
Use indigestion aids
Distress level

Day time shift
Night time shift
Difficulty in induction of sleep : Day time shift
Night time shift
Difficulty in re-induction of sleep : Day time shift
Night time shift

1.37(1.14 - 1.64)
3.59(2.97 - 4.34)
1.27(1.06 - 1.52)
1.99(1.66 - 2.39)
1.02(0.85 - 1.23)
1.92(1.59 - 2.32)
0.52(0.38 - 0.70)
2.56(1.78 -~ 3.70)
0.76(0.54 - 1.05)
2.24(1.54 - 3.26)
0.65(0.32 - 1.30)
1.74(0.92 - 3.29)

1.34(1.11 - 1.62)
1.28(1.03 - 1.58)
1.31(1.08 - 1.60)
1.35(1.06 - 1.70)
1.19(0.96 - 1.49
1.31(1.09 - 1.56)
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5 2l Hole gt mUlTFAEe] FATHF
& st Ao oRISTE ste AE BF U4
Ao E o], B3| oRIZHE 3l A% U A
HE o Bo] TAHAT. T vimido] v
8 AAdA ol F4E€ ¥ Wl Zxdtm, HAW
Al oFE AMRe WInrt o, 3 A Fo ¥k
Boin &th. General well-being schedule
(GWB) HEXE ol&stad dntyd ¢ JeHg &
Balded, A48 Bz BHE AFEL] H§o
Aol vimoiwat Wtn 2 Aozt foslkd
o}, olA A¥L GWBY 67H] HEAME el
t}, muFol vadFrct $23 E9hE © w7
31, positive well-being, &%, #A¥a A7 A
2 0 wohan ugth sAEs ARgEE ¥
7vske gEoA F I Abelzt fifich 9,
24544, E4, ¥F, +F9F T2 n@8RleR
Bn B el £HAE, A48A 4, o
WA Qg Adele] FFEo] g malg 95% 418
g FIe] nuSRvE fol@ 9 vAde
RAE At

Bl HEAQ +F& 31 Yotn ET v E
oA smriFe] vl Bt} Fo5lA ol E3
T 7 B FEHAHJA EFE deH o gl
e} Yehd Atz Held,

ST 53] GuddFvt FEFNE Yot
£ 975 (Gordon ¥, 1986; Tepas$t Carval-
hais, 1990)°] de® & ATz muige] w
TR FARHE o Bol A¥sln UL &
Akt wullFe] FHINE FUT oRiTFE
2 UrAE o FNIFRD oRISEEA $aA%
HE4Ee] Pz Nxr} Friste AL A ol
g & gk a3y g FUASFINE ot
THel vlEME FRAHNSEES] FEe YIns)
H| E ofElR| gt M3 vlmtiFel wls] Rl &
AN FHAHE ThEa AT FNIFY AE
ot ed wgide] TRAZe] ez Bsin
wolTe FHAN F4IAV | BUTh <AL
AR ZFAES] FRA/ZHYF7171 ofFEFeo] oE)
A3HA o & won, olzle] FAIRE = 1F
A Bt ¥ EHA REE ouiFct melA

13dolgle ¢@atERsy 77t aiSFaEe]

SR/ 5718 AT FAES 2L AR 3
2oy B&iicdn H4E 4 ok

FHAGY olQle] A HFPE| mUIF-
A#Ae] fitta Base U (Fr1sh, 1994,
Vener %, 1989). nUTRAEHAA $ATA &
dol @& d s AT FE oM 2ARA|ZEe]
dRER] @3 He 54 FF571 AF vPgozEA
Bol #AgTn A¥sHAAn Ut (Smith F,
1982; Stewart®} Wahlquist, 1985).

Scott$} Ladou(1990) & woi2F2 <& Awe)
A5} ol A Fe] A aTFAS] I e
7122 AgEe] 43 £ UHE AHsH 2
Al e 71E g3 JAY T A AU
NE HIFEE R ArE Bada ngw 2w
EYFE AF OE AR F £l Aels}
AT, AAE F(1995) 2 FoludulRgde]l 2=A}
o] AERA A fPAA wlAe P iF
AFolA moiEH v zetel @3 Y2684
of felg Aolrt gtz Bk B AP F
4L EFAAAGRARANME F £ BF F
2HEA] 2 nFZ2HEYFS] XA Aoz}
it AEEEA F dutAAddgAEe
ARASAEE T 4 glo] HA F FH2HESA
o] vl moll& FAIZE Ut

AR L FAA ol Adnte] TAY Wisie
Lund(1978) & ml2%7} 4173 (neuroticism) &
g F gk sglen, TastoF(1978) & <8
RN TRES] A Algo)l Fvkse RAE AR
Bt AEAEE AN AES Y eE GWB
AEE o83l AR olFFT FFE(1995) 9
AfelM e el EetaEE, &A%, positive
well-beingd %, ¥HHEr vadgict oo
9t ol AFANEERE FRIFAEC] F
2l Ao} FE F&E o Bo] AEY F Udn
Aztg 4 glevt, TRIFAEC] FAASe] BF
2 AdrEg TAH$ DSM N (diagnostic statis-
tical manual )l e A2 Agolu) 2E &
€ o gol A¥sizn AV It S
A AL o] @] fFEATtE FAs ofA7A
£ 2 (Cole ¥, 1990). Taylor $(1972) & wth
CRAEY FUSFAEL] A& A via A
TFolA Aol Fa fgle] "AAAFANNRA o|F o
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2 BEFE Afde F 3 Aol7t gidz Y
th. wEA TR BAA oIt A
aMe dog o g2 d77t gasith

B AqdA 225 79 AR A
9 71EH FFE0) auiIFE s FuE @A
e o AZdr, woIdFrt HE AR Eg
o vjAe & A e e ATz obF
MA B3 Aol gl & aidFrt A48
o] EUEE opy|dte A, oA ATl P&
B2 ke ALFHEC] HotdlM e EEE wshr] ¢s)
FRIFE AFdhs X diF AABAE ¥
+ e d¥7F &5 Ageleh(Colligan® Rosa,
1990).

Gordon 5(1986)& 4%, 4, z&¥3x &
B2 AHolA i YA A=A e 2EA
E (regular shift workers)®} 2 o] x|
T224E (variable shift workers)3tell F&3 &
AL o], FHAITY @, 2E 2o Ul wA}
v e} 95% MNFFNE FEA olEe] AFelA
) dAo] mAHC YA ¥ ERpe} Az 22
AHgo] AP ~EHA(ob stress) o @ H A
& ZA¥E3ln, o4 TERAEC] FHAG FAE
o ol E-83tn gt AHake] Utkn gt

B AWt Ze Aoz S2EREY VY &
ol elEste AERAL WA AREE 3tn 3l
o AEe] FEAEE AT & U= ohE xR
vzt sk Rcke Holdh, YR Hlmud
oM BF Z#|E| o] v SHT Algte] oy
TR folEtA Bol Ugted olg ZEArEe] 4
A 8% Ze2HEX ) vwEiohd d7e FE
4% A8 A RE Flolv SHAAHd ARt
o] HluE ¢ AV} ok £ ZAlolA moiva
23t 7HE F ARS Aol thE ZAREE]
A Zelzt gided, B 477t dHRAEA e
FACE A2 7R AED ARG A R I
& 3t AR AL oplng Z2zle) v
2tk APAES EFR ZAL o|EE ZAMS e )
AT AEYES] ol g e e OE
FEES It o8 4dxe 47t % 9ag
Zolt},

A7} ARl RFA g FE] 4 o
e AABe e dFER Atells ok 2o

TF 53] ogtT R W] A&t Algd 243
1 &= AFgol ded ol8ul YN (e T
§ 3ol slx oFfg (e gmr] F)o] ke A
AEAe2x dul 423z ApdeltH(Ostberg,
1973). &t I ke A A% zril
Z A&ste AlNE FE A 8ste AR e 3
Aol F 4 k. Czeisler 5(1982)-& 821zt &
g ARTEE tn de 3 FFE ez
e} Az EE sl mule) &F Wake uibp
3 &8 Frie] 7HAE 71E] 1F:YA 214 R ut
e A2E AUZFAE =Yl ai2FAE
NEw7E FrtEla, olAER asin, slAle] A
e FZHRGL 2o, adAE Adske
o o] dEel mKE AFA A E FuHE
gart Aok &9 =R AEAE 90dY ZuE
4R A Bajoll A FZFEFE 8A)-17A)0 &t of
T FE 20:30-5:3000 3P 2 Ale) Wl AlZF2 2
Aoz 2L dtv Fok 2uthE Aldsta AU
v 90dt B AFEAL AdlM AR FHd
x5Ee] o] Hito] dojiped] 1 AU st
Aot Hate Hol AU old wel 2 64
FE thgd oA AR 2R SRS
izl oA IARE 4 AR Aateiel S
AR gte S EAE e 9% 2uUAE =3t
Ak HA dEe] AFA e T 51 FHol
A7 2 ¥¥E AEE LT RN =FAAES
FA8 gov HZ w5y 153 @059 Y
719 H F2 ol & AWy dslr] HE A
giglel A4, ARIEHe A3 59 & =¥
017+3} (humanization of work) 7} B= #25
3 glen of HFel iz mriA|e] sjMe] A=
Ha ArH(d - 2HEAL B2 AL et
4, 1997).

FRAE AP HsliMe Aty dxeEol
e wdEde] =97 2L ZFEA dge B
AE dFsteie =83 vEo] Aty AYiHde] &
A 2, =T W3l mE ZEaE o
FEAT 2L RHE Fo] Qlojot Fich muiA| e
FAAT ole] AHE HE QYA HI2d AT
7t Ho 2T Al glojofd zloln olge] A
A} FF AT B8E AHolth

> N

flo
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2 B

AFAE AZAL 22AEE YL R ad2F7}
A% 71 2 AR PRl 99E detsin
2k ZF7) 71814 AR E o] &3l ZAbskedT)

UEH vmoiFe sHd A %
T 54 AL, REF LU (E 99R B),
FH A2t REE Thdhe HlE, FUE il
o dele AR, AR oz go] e Fa
e vl g, & A A B, BE 7 Fo
A ZE Ted oE & Thdke bg, Rz
dojui g w FIFE A 1 EThsle HE,
ZAAGANN ' & AYete v, A g F
FHAE H83 AIRFES vlE 5& A

Zojge] v vl $AASE o wWo) AY
33 Uen 53 olghumti2-Ald] o Be Al
g Agstn Uik

AZaA Z}era’b‘ F THA Y 2§, A¥9
&S24, B5 gz, 59 “‘5} AAd 143k
AZBA ‘4% E88 Fo] ad oA {3 =
Skt

71&q GAY Al 2185 9A AddME 1
Y 2HEEFS PR Ut SHE ulgo] H)
o] i HlE KA w%kou e 2
gL zol7} glodch

General Well-Being Schedule (GWB) & o]&
T 222 dNbAQl g AdelolA TN A
& G E e AMFEY Ygo] vimdFE} fof

FEAN A gt GWBe 6712 HEEd
M= e BOAE, $83A%E, positive well-
being3 =, &¥Hx, ANAZATAAM vlggF
Hr} {ojshA s,

7t&EIe FA, AE Y, AE JYg N, 7
U9 =9 #H, HuigFs T §59 71E7)
%% (Family APGAR score) AFollA] 5 2 A}o]
o #oj§ Aol glict

R Bt 7t felgh Aol Hole W
FEo] i Ul Rate] wA el 95% 4l
e FaHth FHEAHNFNE T oORIANZFA
BAINY] BE-E FAdN=d i3t mavlel 95%
12]73ko] 3.59(2.97-4.34) 2 71 & & 7%

> Y A

B, FAIYIFA HAAdGeMe] EH & Bhs)
eH daiME 0.52(0.38-0.70 2 7HF Fe &
3 U AVAFEEL 1.19(0.96-1.49)
A 1.34 (1.11-1.62)9] A& ztxn Uk o
A o Beel &< diside 1.31(1.10-
1.56) ¢ wapelg 23 UUch
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