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Survey on Occupational Exposure and Health Status of Foreign Workers in Korea

Vu Minh Thy * Seung Won Kim"
Department of Public Health, Keimyung University

ABSTRACT

Objectives: The purpose of this study was to investigate occupational exposure to chemical and health status of
foreign workers in Korea.

Methods: The data were collected from survey of general characteristics, job-related characteristics, work
environment-related characteristics of 180 foreign workers who have been working at manufacturing industries
in Korea in 2022. The data were analyzed using Rex.

Results: Among the 180 participants, men accounted for more than women by 71.7% (129 people). Most of
them are Vietnamese or Filipino and most of them graduated from high school. 116 of all participants are
exposed to chemicals at work. The most prevalence rate of subject’'s health problems were backache
(61.0%), headache (53.9%), fatigue (68.0%). Controlling for age, the number of physical health problems
experienced in the last year was associated with BMI (r=0.184, p=0.049), and the number of mental health
problems experienced in the past year (r=0.056, p<0.001) and all showed significant positive (+) correlations.
The number of chemical products handled under age control showed a significant negative (=) correlation with
working hours (r=0.207, p=0.027) and BMI (r=0.214, p=0.022) and showed a significant positive (+)
correlation.

Conclusions: The results of this study provided the latest update on the health status of foreign workers in
Korea. It is also the first survey to attempt to assess the exposure of foreign workers to chemicals.
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ESE AL Ao w2 1,616,170 5 A2 Yol
FAF= 9=l 2 71 440,5538(27.3%) 02 W
ofttal s}3ith(Statistics Korea, 2020).

| 50] e =BAROlA FIstAL A& 2
20l 22X L7t Z7bsta ok 20214 ARl 2%k
o[ 2=l FRIQ1Ye] 20224 Aol 21718
A H(40.9% L= STk, 22 717 AEAY ¢
Q1S 1957 oA 28 H(30.9%) 22 SVttt
(MoEL, 2022b). 2021 HER7} AAgE = A7
=l dgo] gt AN W2 ol =gtk Q=
A2 1980t SRbo|l diE J7kslr] Al&otod
202099l= 2,036,075 EEstR oY I =1H199]
FFo = Qg 2021¢ 9¥oll= 1,956,781 o2 A%
SHESIT7H3.9%), 20229 9¥ol= AlF Ql=Klo]
2,245,912 0 & tHA] S7FSFATHO.6%). 5 4EE B
o Z310lo] 849,804(37.80%) 0% 71 &L H|ES
A5G, ololA HWEWR] 235,0077(10.50%), EH
=21 201,681%(9.0%) 5 =C|AJTHKOSIS, 2022).

53] AxHoNA ok =1l kgEo] A& o
2 Z7Foke FAloltt. 84 1o]9] Rpo], 2|40
zto], E35t] zto], wlgd, FH2 yol2 Qs 2=l
S2A0] AFEE ook A2 ofEe AAoltt
(Park & Lee, 2020). thFE9] =1 IL2A=ES T
=91 WsAto] vls © YT APTHF I} Gt £L=
29 dstAY o] W2 dof| 118 Bt E
T}, §&o| o]Eo] Yot 2 LEA HEA &
oM7) 9 AR QA 2 =FGAI B0 B
(Jung & Lee, 2022). 3=9] AA| GFAF Akl AFEA}
= 20109 1,11490l4 2019¢ 855702 A
1097F F25] A4S 9 ¥hefA] =9l ka2t Ak
APGA = 20108 78E(7%)°IA 2019E 104
(12.2%)2.2 A& S718IATHMoEL, 2020). 20054
ol o4 =l EEAE0] LEIA FEOF Qs
AAYor BFRE 4 Q= AGAsH Abdo] LAY
ok @A =9l E2AL Pdstal Ak 4T A

£ Holloks Axs EA™0] deH(Jung & Lee,
2022), E3] =4S FHEcks Y=l 2=AY A
&S #Estet] Qo] dAFoZ g AFoltt. 7]
£ AT REL 39l FEANES Ao R 519
I 9l LEAY] A% FHE FAZeE BAS A
7= SEY foisisrEd2RE 9=l 24 A%
< B35 oA Gl foigeEd wEg s
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=2 T 2871 Utk 7129 AFEIAE ATE
W, 9=}l S2AE FoEeEd g0 HYolth=
BV} 9tk (Lee, 2014).

ZAoNA eE A4S getols 2 Ay &3
= ©@o] ARESHH ol Eoto] AYd k&7 23
oEE ERIT & Q3 LEATL AU [FAA]

= AL st A7 fAES B2 & 5
Ith, I8y fofstshad 58 A S4oke 42
g

[N

o 30

ot

} AlZH 2 Hl-go] £AQFHEE o|F F3f 173
S-S HEole 42 dAFoR HA] gt oy
et ZAE siEstrl {8 ¥=ols= EU REACH
(Regulation, Evaluation, Authorization and Chemicals)
Ao wEt et =& 7 REE(ECETOC TRA,
Stoffenmanager®, ART 5)= 7Hdslo] &-8slal Q)
THECHA, 2016). °l& =& 22 %2 37t 7|3t
AL Hlgo] £85= AHS 7K & H7t ot
(Moon et al., 2018).

2 A= =9 2EAE R AdSEE U
Aty A% BHE FEA717] g 7IRARE Al
SstuAr APFy =& 9 A% AHE AR 890E
7Hol IAE BT AT FAFER] BHS o
iy

o
i

1) 9Tl Ao Yurael B4 okt

2) 979 DA e AN AT Y
49 54 2 YA =& YRS sersiinh

3) 959l 2EA] A% S ety 4% 7
o 9912 BT,

4) ATHIAL B, AAH wE L A7 Heho)
HBUAZ BASI

_—

1. S48

1. A2EA 2 Oy

2 A= ARYol EFsks =2l 22AE W
o7 Y% Aez FH A-(descriptive cross-
sectional study)oltt. HAA &3 A7 AE 7+
ATAE Tetstr] sl =l =229 dRkE &
A, A9A &, A7 Aeol B3t AERANE AAlsH
R AZERA] = Fofl tigt SHS B2

=
% B9 g3t

jugu}

A

5}
of 7t 8}51E 00| Sk Wk A

o = 5 B 2 49 e S,
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Participants who agreed to
be enrolled
(n=183)

Exclusion participants
under 20 (n=3)

Participants joined in this
study
(n=180)

Exclusion participants who
do not handle chemical
products (n=64)

Participants who handles
chemical products
(n=116)

Exclusion chemicals of
unknown composition
(n=74)

Exposure modeling
with Stoffenmanager®
(n=42)

Figure 1. Research subject selection process.

2 A= A AR F0A EFSkaL A 2
29 ojyjo]] Ay T 55 Ik 24 =P oig
ql=to] opd 9=l 2R FHgsto] 7k 204014 494
7] Je ZL2EAEE o] o= sioith A P93
E HUlA AERARE AASHAAL & 1837°] -3E 5t
o] HEE Hlojd 38 A2t T 18082 2E A+
A= Aottt sehadE HEohA] Pt &
2t 6470l A= stetEdS HEohk= 11689 &
A &3 17 AHE EA5IIH & =Rolle 28R
A}ATL Stoffenmanager® =& RES o35 o 5}
ShEAES A metd a7t QlojA gteEd 4
E& mot E7Hs0] F(74%)7F Al =0 420]
Stoffenmanager® =% 2@ o2 513 ckFig. 1).

2 A7 #HoHEEFZE¥(convenient sampling
method)o] wet HES 2oLt AFHAE A
et A2 S|4 SRSt 2J=jlo] Wol Hol=
GAES deR ot &8 YEYA AH|A(social
network services, SNS) ZH°]Z|(q: Facebook,

www.kiha.kr

In

[m F

Instagram)el] AEA] P37} xgtE 2P
A& 8753l Zofgt @Al= Ao
SHP3], ‘VIEC LAM TEKU', Jr=-#EW 791 F
(Viec lam Han Qudc - Viet Nam)', ‘Hyymsmuux
Monrouyyr o] tt. €= @4 SNSE B3l A=E

S olg

9
1}
=

2o do X

rO

Q1 Lz g F2Ae] 1,
B 9129l 2EA] 49 Aol BebgoR Qs o
WoR P3| ofdy] Yotk Siel AT 7zt

B TEUHOR I5) ATAE AAGS Y PES

77} oj= it

—-

2. 42X

2 A+ HAEAe AT A7171dske BA(self-
reported) 02 AA =t} E A9 HEETES 14
St7] 9o AgAE Aol gk 2 ES AASHA
o AR Ji1E EAATERD), 38 228 E4
(112, AY4 22283 42 4% 055D E
2O F 55EFLE AR Table 1). 7114 &
Yoon(2000)2] A+, Kim(2004)2] A+, AFJE
9] “A|33] TEFHRAF HAEA O xTEH 4, 4

H, AdZF A4(body mass index, BMI), 15
o] 58, R7I%, SR E Y 22 dhky
E40 Higt e g sttt 3% =23 &
AL Kim(2004)9] A+, Kjellstrom et al.(2009)9]
A+ 9 American Working Conditions Survey
data(Maestas et al., 2017)9] &3] =3k 2 &
9, 34, F9 AR 55 AR B', WtidE, F
Al AIZE A AAC] TEEE 2 ZSeRT. AY
A &2 =% 2Y9 Stoffenmanager®2] T-5°f
283t 4 232 v e E A U3 Al
A7) A7 FHOTDol et == =
obetaitt. AL A3x e IERIEAHIAL
(KOSHA, 2011l €84 A SFoiF, SAAR,
A8, AAEY, FHARE 5 Z2 e R 45t
FoH, AL AHl= SF-36(36-Item short form
survey instrument, Rand Corporation)®] % 3671
oA F=23 570 3 Kim(2004)2] Aol =
orE 47) EFo= S5kt

9=l ZEAE0] AEA WEZ olsiE 5= A=
ARAE gh=o], o], HIEH0]9] 371 doj= Aot
ot AR £ 21 AERAF E3ER] JotForm
T2 7 (Jotform.com)S ARSI HAEXQ A

H

m j} Mg Y oox
N T e rfo
TR
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Table 1. Structure of survey questionnaire
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Structure of survey Group Contents

Reference

1 Nationality

Gender

Year of birth

Yoon(2000)

1. General

characteristics Weight and height

Kim(2004)

Highest level of education

KOSHA(2011)

Length of residence in Korea

Speaking ability of Korean

Type of manufacturing factory

Type of specific product

Working period

Division/Department/Location

Working line

Kim(2004)
Kjellstrom et

2. Occupational

characteristics Job fitle

al.(2009)

Work shifts

Maestas et

Employees at workplace

al.(2017)

OO |INOO|O|hWIN|Im YOO BWIN

Duration of working hours per day (hours)

Breaking time (minutes)

—_ |
- O

Working posture

3. Occupational exposure

1 Type of the product within task (solid/liquid)

Type of the moist of product

Create clouds of dust when spraying

Type of dust when it was released from the product

Dustiness of a product

2
3
4 Removing or cutting of material to shape the product
5
6
7

3.1 Some questions
related to exposure like oil or grease, like solvent suspension)

Desciption of the liquid product (like water, included foam, like solvent,

Stoffenmanager®

at work 8  The percentage of the product in the solution when dilute this product with

water

exposure model

The period of time during using the product

Frequency of product usage request

Chemical name which is exposed to when working

The distance to the source

Uncovered parts of the body which are exposed

The temperature of the process or product during use

The source segregated

In your workplace, characterize type of general ventilation which it use

Cleaning of the working room

3.2 Workplace The process is automated

Stoffenmanager®
exposure model

The working height during an activities

Area of the working room

Type of available control measures

SN P [ N
olo|vlolalalwiv =GR Isle

Working in a separated (control) room or in open/closed cabin

Journal of Korean Society of Occupational and Environmental Hygiene, 2023: 33(4): 502-516
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Table 1. Continued

Structure of survey Group

Contents

Reference

4. Health status

Perceived health status

Currently smoking

Currently using alcohol

4.1 Lifestyle health
Y Regular physical activity

Eating breakfast every morning

Medical history

~N|oO/galbhlwWwIN|—

during 6 months

Choose the physical health problems if have diseases or health problems

8  The above diseases or health problems last for more than 6 months or Patel et al.(2007)

more

Kim(2004)

9  The impact of work on health (yes/no)

KOSHA(2011)

10 Over a year ago, did you work when you were sick?

4.2 Health 11 Sleep duration

problems
12 Sleep problems

13 Choose the mental health problems if have any diseases or health problems

during 6 months

14 During the past 4 weeks, have you had any of the following problems with
your work or other regular daily activities as a result of any emotional problems?

15 Workers' perceptions of workplace safety and job satisfaction

HolAe] A7 AR 9 5ONE AEsiel diAt 5]
(ves) & AEHIL A T 2Pge HEaAl Aukg $4
ottt ARES); 2 T upxut S04 thRke] [sA
=5 aslo] AR TR SHslA YA AT
A7} el Hisf 35t Aol low dydRielAl etz
doto] ohAl AR A 717k 2022 06¥

08 20224 089 0197H] WsioIL}. A7-doia
7F A 2ol £8FE AR oF 2020

3. Xtz &M

£2%5t AFRE= Rex(Ver 3.6.3, RexSoft. Seoul,
South Korea)Z o|8slo] HAs}ch |29 Ha
ye-2 oSt 2t

D) Ao dubd B4, A9 k&, 1474 AdEel
tiste] 71&sAE A=

2) AIALe] Autkd EA KA & EA AL A
glo] zpolo] W k& HEERE JA5H F
HE 9fsf 7lolAlE
B

3) AAH a9 247 A 2ol AERAVE A=A

A7 (chi-squared test)<

www.kiha.kr

Tt flote] BSR4 (partial correlation

Axjsheit

analysis)=

1. GOHARLS Loty £

ATFHIAE 18089 QATEATH EAL Table 2
o Zrt. SHd= WEWRIo] 155%(86.11%)22 7t
7} worom oloja "ajwele] 10%(5.56%), =Sl
o] 57(2.78%), YEQlo] 478(2.22%) 2. & F= ©o]it}.
AEL FA= 1299(71.67%), A= 5178(28.33%)
oF YAt ozEG Wty 71& B 164.51cm
(SD=6.20), B5Al= B4 63.80 kg(SD=8.10)°]ict.
Holx= 204171 1309(72.22%) 0.2 71 Ekom 30
AI7F 50%8(27.78%)°194tt. 719t HFAQ] FAE o]&
off AAAZFA=BMI, kg/m)E AFESHRS o AAR
A717+9] otX|otefHF g AAAFA| S 7]1Ee] whet
18.519kS A% 18.50-22.902 AAHAIE, 23.00-
24.902 IAIF, 25.00 o] gt g BEF3st Aah
A FFES 908(50.00%) 2.2 718 wWorow o]ojA
A Te] 5078(27.80%), BITFEwo] 319(17.2%)°]
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Table 2. General characteristics of research subjects

(N=180)
Variables Categories Total
Mean + SD or N(%)

Weight (kg) 63.80 £ 8.09

Height (cm) 164.51 + 6.20

Vietnamese 155(86.11)

Filipino 10(5.56)

Nationality Thailand 5(2.78)

Japanese 4(2.22)

Others 6(3.33)

Gender Male 129(71.67)

Female 51(28.33)

Age 20-29 years—old 130(72.22)

More than 30 years—old 50(27.78)

Underweight ({18.5) 9(5.00)

BM Normal (18.5-22.9) 50(27.80)

Overweight (23-24.9) 90(50.00)

Obese ()=25) 31(17.20)

Middle school or below 5(2.78)

High school 76(42.22)

Education level Community college 51(28.33)

University-undergraduate 29(16.11)

Graduate or above 19(10.56)

Less than 1 year 15(8.33)

Length of residence in Korea ;:g z:z 1267382 ??;

More than 5 years 12(6.67)

Bad (1-2 scores) 58(32.22)

Speaking ability of Korean Average (2-3 scores) 91(50.56)

Good (3-5 scores) 31(17.22)
AL AAFTEEE 9H(5.00%) 2= 7T A EP 2573 23, ARJCEER 2570, AEF 1009 7)<
HZE g.““aﬂ% TEO| 76%8(42.22%) 22 TP Wke &5 2571 5 24707F A= deEd 9 olet

o AR & 5178(42.22%), HE 297(16. 11%) tﬂﬁ—. AE ARJEFILE20)0] LFe ST F97t
¥ & ol 19%(10.56%), 3= °lst 5H(2.78%) <=2 13%239)E 7P =9 1 oo 2 A8F AxY
2 UERdth 1-39 AF7170] 1069(58.86%) 02 EFFE:10)0] 11.11%20%), Ax} BE AFE, o
ok AR et e, 3W-530] 479(26.11%), 19 A, 2F ¢ 541 A ARAEFIE:26)0] 11.11%
olst7} 159(8.33%), 54 olido] 128(6.67%)°=E X (20%)e1tt. ojojA] Q78 B Y ookE ARJE
A=t g0l FARSEL 7HAsE A ESE 4= 91 ®FE:21)0] 10.56%(19%), A4 E EAIE ARY
O AP 91%8(50.56%) 2% 7Y wWoten & (BERIE16)°0] 8.33%(15%), == ARJERL
Bty 587(32.22%), & FTF 319(17.22%) €2 E:11)0] 6.67%(12%), AeAIE ARY(YE A&

2 UEhgtt FAE13)0] 6.11%(117), 15 X SHAHAF Az
AEFIE22)0] 3.89%(71), 5% 7HAE Az
2. ARt MURR H AY EY CIA & 7 ADEREE25)01 3.89%(79), 7H-

AT AARS SHERAY BRI wet ARAEFIZEB2)] 3.89%(77), 7IEF AlE A
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(EFTE=:33)0] 3.89%(79), At 714 & 4| 42
PEFIE34)0] 3.89%(79), 12} & ARFEFL
T:24)0] 2.22%(49), 715, 7 2 A ARYER
FE:15)°] 1.67%(3%), BXE, F°]  FolAlF AxA
(EFTIE17)°] 1.67%(3%), Hla% F=AF Axd
(EF3E:23)0] 1.67%(3%), A4, A DA77
E AXJERZE19)0] 1.11%2%), 2=, 89, F
gt 717] 9 AA ARXFEFTE27)0] 1.11%(2%9), 7
B} 714 & ] A2JEFIE29)00 1.11%(278), A
A EF Y AXAJERFIE30)0] 1.11%2%9),
g AZAEFIE:12)0] 0.56%(19), o=, o= of
AlAE], HoAE AZACERFIZE14)0] 0.56%(178),

Table 3. Job characteristics of research subjects

A & 7|EUA EAAEFTIE18)°] 0.56%(19),
A7) 78] AZPEFIE28)0] 0.56%(18) 2 A
= At

EooggRte] 2R I EAL Table 33 #t} o
B I8 A7 BF 8.51A17KSD=5.51)°]31t}.
AA 7S Bt 45.228(SD=21.94)0]ic}. @A} LF+
31 Q= FFo] F&5ATke 67 ¥l 1¥7HA]7F 93
(51.00%) 0= 7P g@okon 149 o]ido] 557(30.00%),
671 uldto] 327(18.00%)°1ict. A= L2t
1609(88.83%) 0= tit}=E AA|st3al 7]EF 13
(7.22%), TR} 78(3.89%) =01tk 2] TALLS
2-10%'0] 119%(77.78%) 22 7P E3kal “11-49%’

Job

(N=180)
Variables Categories Tota
Mean + SD or N (%)
Duration of working hours per day (hours) 8.51 + 5.51
Breaking time (minutes) 45.22 + 21.94
Less than 6 months 32(17.78)
. . 6 months - 1 year 93(51.67)
Working period (years) 1 year - 5 years 44(04.44)
More than 5 years 11(6.11)
Factory worker 160(88.83)
Job title Manager 7(3.89)
Other 13(7.22)
1 (do work alone) 4(2.61)
11-49 people 21(13.73)
Employees at workplace 2-10 people 119(77.79)
Over 50 people 9(5.88)
Production line and assembly line 85(47.20)
Deliver and storage line 40(22.20)
Location/Department Packing line 34(18.90)
Control and testing line/QA 17(9.40)
Other 4(2.20)
Sorting, storage, transport and loading process 51(28.33)
Fabrication and assembly process 38(21.11)
o Cleaning process 21(11.67)
Workkl]r;gzgalrget/ ar:)a (by Packing process 21(11.67)
i Conveying process (logistics) 18(10.00)
Cutting, punching, drilling, milling, turning and grinding process 10(5.56)
Other 21(11.67)
. Yes 105(58.33)
Work shifts No 75(41.67)
Mainly standing 79(44.13)
Working posture Sitting and standing 65(36.31)
Mainly sitting 35(19.55)

www.kiha.kr
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2178(13.73%), 509 ©l4 99Y(5.88%), ‘&A} L3ty
478(2.61%) o2 vepgth

THRRA= P4 E 2RI} 857(47.20%) 2% 7t
% XA oJojA] g BRTL 4078(22.20%), E
AE7T 3475(18.9%), AAHEH] Alo] I EZHAL 17
8(9.4%), 718t 4(2.20%) <=o|3dct. FAHA(ZTH)2
By 9 21 3o 517(28.33%) 2.2 7F wWoky
A 9 29 T4 388(21.11%), AH T4 2193
(11.67%), =& 219(11.67%), 24 85 34 18
5(10.00%), &4k #HA, =Y, 49, 3d 9 A4
57 109(5.56%), 71€t 2198(11.67%) 22 A=At
ORZF L R 10678(59.00%)0] ozt 53kt
SHOFAIL 758(41.67%)2 oftte SFE <F st
SHEBIHLE 2F A= F2 J2lo] 7978(44.13%) 2

Table 4. Work environment characteristics of research subjects

JEHOI| CHEH =AL 509

2 7P B A4 240l 65%8(36.31%), F= 2
2]o] 35%8(19.55%)°] 1tk

3. GITLCHAIR}| RIS EY

ALPAIALY] FAey TH EXLS Table 49 2
o} AR AL 100 m® ol5kF 65.75%(118%)=
ok XA|8Hdal 100-1000 mPo] 30%(547),
1000 m® ©JAo] 4.44%(8%8)o1uct. Eal(Ah W)

H= Fh8l(cabin)ollAl 2HAE oFA] geths SH0]
71.67%(129%)2 7Fg &3k3 5S¢ 437 55
A2dlo] A2 AEZ Fo] 24.44%(44), TVAI~
glo] gl "Wrxo] F7to] 3.89%(78)oIltt. A F
3 E= AE 2t AL0] 77.78%(140%)Z 7t
A =% AL olst 13.33%(24%), ‘AlEe] 71

(N=180)
. . Total

Variables Categories Mean £ SD or N (%)
The number of using chemical products per worker 1.47 + 0.76
The number of exposed body parts per worker 2.19 + 1.09
Area under 100 m3 118(65.56)
Area of the working room Area 100-1,000 m3 54(30.00)
Area over 1,000 m3 8(4.44)
Type of working room Do not work in a cabin 129(71.67)
(the segregation of In a separated (control) room with independent clean air supply 44(24.44)
worker in workplace) In open or closed cabin without specific ventilation system 7(3.89)
Product and process are approximately room temperature 140(77.78)
Temperature of Product and process are below room temperature 24(13.33)

product/process P P

Products are heated or melted 16(8.89)
Segregated source No, unrestricted workplace 103(57.22)
Yes, segregation with screens, cabins or wall between worker and source 77(42.78)
Regular cleaning room No 98(54.44)
Yes 82(45.56)
Partly automated, partly manual 112(62.22)
Process automation Completely manual 66(36.67)
Completely automated 2(1.11)
Mechanical ventilation 83(46.11)
Type of general No general ventilation 56(31.11)
ventilation Open windows and doors 39(21.67)
Spraying booth 2(1.11)
No control measures at the source 68(37.78)
) Local exhaust ventilation 53(29.44)
Type Ofn?gslslit?fs control Containment of the source with local exhaust ventilation 45(25.00)
Containment of the source 11(6.11)
Use of a product that reduces the emission 3(1.67)
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A =9t 8.89%(1678)0]3it}.

£ 7hdol7 AAEolA A &Y =& A
A7lE HAEY A7l ojR = ol t¥ 7t 57.22%(102%)
2 ks Y 42.78%(778)E Tt E9dth AF F4
Sh=A] ofRE ‘o gke g0l 54.44%(98W)E ‘ofY
Pk 39 45.56%(827)H 1t &okth A2 AEs)
ojf= ‘HEHOZ AEst FEAOZT LFolg: &
go] 62.22%(112%)2 7P =% 1 o= 2k
5 0] 36.67%(66%), FH A o] 1.11%(2%)°IU
ot AA 7] AlAE FRE GEbE @] 71A|C,
57 57F Atke 390] 46.11%83%)= M &
%I, olojA A 7|7t Qltk= SEol 31.11%(56
), F2 AR 72 Ao §Hol 21.67%(39%),
T4 (spraying booth)o] 1.11%(2%) =°]itt. Ao
AAED SR AAER] okt SHo] 37.78%(68
HE 7H £ 4 87| AlA"o] Qi S0l
29.44%(538)°0] ATt

4. ARCRARIS| 717 A
2P A% e A2 o

ot

ZAF A= Table

531 2t} 9=}l SLEAL @A A7) e Bgolet
L 29o] 1089(60%) 2= 7 wWeril olojx ‘A7t
sty 5478(30.00%), ‘©H-$- AZFstcF 7F 878(10.00%)
o|gitt. AFAYLHTS FTAt 1149(34.44%) 0=
HZAR 1199(65.56%)Et Zlth 25 oi:= 2
FAZE 114%(63.33%) 2.2 HSFA 6678(36.67%) 1.
o} 9ol o AAk= ‘d'Eks S 12795(70.56%)
o] ‘olUQ’ 53%(29.44%) K} Wekth FE 0l o
2 ‘ogls Sl 84H(46.67%) & ‘oYL’ 96
(53.33%)Xc} AU},

Sho] Q7] Mol g2 Ad fF+= YUt 8%
11978(66.11%)°] ‘AJAF 6178(33.89%)X.ct Tt
FHAZE A2 wgP ol 108WH(60.00%)2.2 7
woky ‘7-8A17F 64"8(35.56%), ‘8AIZF o]AF o] 81
(4.44%)°1ct. =H A= HEV7F olfdb e &
o] 98%H(54.44%) 0.2 7% weorom 4175(22.78%)
S AR Hot wkEA o & oA 7tk 11 S50
o CEEshAY st 7j2o2 FojA 7ty 279
(15.00%), =A7F At 149(7.78%)°] Tt

2 A7e A3 EA o FEo= AAH A

Table 5. Health conditions and health behaviors of research subjects

(N=180)
Variables Categories L(Z‘:)l

Fair (not good/not bad) health (2-3 scores) 108(60.00)
Perceived health status Good health (4 scores) 54(30.00)
Very good health (5 scores) 18(10.00)
Currently smoking ves 62(34.44)
No 118(65.56)
Currently using alcohol ves 114(63.33)
No 66(36.67)
Regular physical activity ves 84(46.67)
No 96(53.33)
Having a breakfast every morning T\Ieos 1;;22822;
. . Yes 61(33.89)
Medical history No 119(66.11)
Less than 7 hours 108(60.00)
Sleeping duration 7-8 hours 64(35.56)
More than 8 hours 8(4.44)
Difficulty falling asleep 98(54.44)
Sleeping problems Wake up repeatedly during sleep 41(22.78)
Wake up feeling exhausted or fatigue 27(15.00)
Not at all 14(7.78)
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BAAQ AR S THTable 6). AAE A%
A= 2T 19 5 s AAH A7 A9 =
et 2.3370(SD=1.07)Act. AAH A EAE= 85
o] 61.00%(111%¥)E 7F¥ =9kl F& 53.89%(978),
9] D2 43.33%(78%), <=5 40.00%(721), T+
A% 7.78%(14%), A8 BA 7.22%(13%), HAS
2.70%(5%), B 2.22%(4%), FFH A 1.67%3
), 18 1.11%Q2%), TEHE 1.11%2%8) <ol
HhH 16.11%Q29%)= AAA A% EAZE gtk 3L &

Horaltt.

2 At Asge Lols F40] 9.44%(179), BE
7ol Tl A% 2 A¥E 7 A9 5.56%(10
%) olgich WA sk o] Aol dFE T
TR Sl 81.00%(146W)2 A Uehdr
5. GITCHARIS| B1BIBT HFAE

Aol B AFUeE Avnd o
4e ATt L 116864.10%) 0.2 3joHed
2 2F5H etk SE 65%(35.00%) Bk Bk
o, vt Feks slekR ] Sk 19 W o 27)

-

14 B2 RS A% EAY = B 1.5270
(SD=0.81)Atl. ‘HE'7} 68.00%(1238)& 7F4 Esk
1 oJojA &35 18.33%(33%), A5, vl FL &
= 34321 Fsol| dojuh= S0l 18.33%(33%), Tt

Table 6. Health problems of research subjects

(SD=0.76)Att. F+& e
36.21%429)2 7P =%oH
35.34%(419)& 1 FE oIt FH&shes e
HEThHs S 21.55%25%) 2 =A UEdth o]o]

&F2(alcohol)o]
3] A|(thinner)7}

(N=180)
Variables Categories Viean iT;t;lor N@%)
The number of physical health problems per worker 2.33 £ 1.07
The number of mental health problems per worker 1.562 £ 0.81
Backache 111(61.66)
Headaches 97(53.89)
Eye strain 78(43.33)
Muscle/joint pains - shoulders/neck_/upper limbs muscle/joint 72(40.00)
pains — lower limbs
Skin problems 14(7.78)
Physical health problems Vision problems 13(7.22)
Lung disease 5(2.78)
Diabetes 4(2.22)
Hearing problems 3(1.67)
High blood pressure 2(1.11)
Arthritis 2(1.11)
Not at all 17(9.44)
Fatigue 123(68.33)
Depression 33(18.33)
Irritable behavior, angry outbursts, or acting aggressively 33(18.33)
Mental health problems _ : Anxiety 28(15.56)
Feeling distant or cut off from other people 17(9.44)
Having strong negative beliefs about yourself, 10(5.56)
other people, or the world
Not at all 29(16.11)
The impact of work on health Y’\Tj 1;122?;;;;
The above diseases or health Yes 96(53.33)
problems last for more than 6
months or more No 84(46.67)
Journal of Korean Society of Occupational and Environmental Hygiene, 2023: 33(4): 502-516 www.kiha.kr



A AAMF 18.97%(22%), 2(mercury) 10.34%(12
), WA(benzene) 6.90%(8%), F4Hsulfuric acid)
431% (59), OFME(acetone) 3.45%(4%), FAt
(hydrochloric acid) 2.59%(39), Z(lead) 2.59%(3
), ZE(chromium) 2.59%(3%), ZAHnitric acid)
1.72%(2%), EF<A(toluene) 1.72%Q2%9F), Y& 1.72%
29), 714 e 0.86%(19), Ad-7(fiber) 0.86%(1
W) «o2 A=A

6. 212 AlfEfot SISH2 T HZ ALY

= 11630 29 &3} A7 A

B4 719] Aol 2 AFT] 98] £ AT BokEA A
=

B0 BoA B4, A9 A7 A9 UL 2 WAE
o tistel ST o] A AHES SWAA. A1

I YL 7|HRIET} 5HET; &2 o] AA|2] 20% ©]
Aol efgsted Fisher's exact AR Fott
(Table 7). AAAR] A% A &, 852 ZAPAIRE
(p=0.002)= AAH % (p=0.030)°] A S-2J3t 2}o]
£ Holth 78 w9 nE+= AJAHEZ p=0.025,
p=0.014)° tsjA F3t 2ol EHJoh. L8552
2GR =(p=0.004)2t ZFAIZHp<0.001)l HshA &
OJgt Zjol& H et mi AR SI5hEA Aol &7
A E4(p=0.0406)°l oA F2fgt AfolE Erk 4
AHQl A% BA 5, g2 el AEe E9%

Table 7. Chemical handling characteristics by health problem

| B AYd A% BAY 4, Fgote
S Al 4, LRI AAEFASBMDTE A
TAE mretotr] ol HATEA(partial correlation
analysis)& AAISIATE 8-S AT AdHolA &
19 Bt AeE AAF A7 A9 4= BMI
(r=0.184, p=0.049<0.05)%2} 2+ 149 &<t FAe 4
Aol A7 A9 4(r=0.056, p<0.001)°] ts}o]
Folst A(+HA AHHAE EYHTable 13). HHH,
Hacke g AFY (=0.07D)} IHFARRE
(r=-0.046)°l HsfiA= F2lgt FTLAE HolA] %
ot AgE AR A=A 2 19 A FAF
4% A9 = FHAechke 3RkEd ARy 5, 25
Az, AAEAZRAGBMD] thste] 2% fofgt
AZE HolA| ottt A”S AR AHolA FHEdsh=
seEd ARY = FFARHE=-0.207, p<0.05)°l
thsto] foft F(-)d JIEAE B BMI(r=0.214,
p<0.05)°l tiste] Rt F(+H)F FHIAE EAh
FHH, SFAIREE FHE 19 &9t AES A% A
o AAAZAFBMDO thote] Foftt AEAE
Holz] okttt

)

(N=116)

Physical properties of

Variables the chemical product Frequency of activity Duration of activity
Backache 0.065 0.030 0.002"
Headaches 0.664 0.419 0.025
_ Eyestrain 0.255 0.317 0.014"
P:g;lfk?l Muscle pains 0.106 0.004' (0.001°
oroblems Skin problems 0.046" 0.437 0.723
Vision problems 0.685 0.753 0.956
Lung disease 0.593 0.554 0.999
Diabetes 0.571 0.474 0.845
Fatigue 0.031" 0.022 0.075
Depression 0.706 0.888 0.619
Mental health Irritable behavior 0.518 0.267 0.082
oroblems Anxiety 0.764 0.068 0.209
Feeling distant from other people 0.748 0.767 0.769
Having strong negative beliefs about 0.990 0681 0.525

yourself, other people, or the world

"Chi-squared test
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Table 8. Correlation analysis between variables

HEHOI| CHEH Z=AH 513

(N=116)

Continuous variables 1 2 3 4 5
1. The number of physical health problems
1.000

per worker

2. The number of mental health problems 0.056™ 1,000
Control per worker
variable: age 3. The number of using chemical products 0.071 0.028 1.000

per worker
4. \Working time -0.046 -0.106 -0.207" 1.000
5. BMI 0.184" 0.103 0.214 0.170 1.000

"Correlation is statistically significant at the 0.05 level (2-tailed).
“Correlation is statistically significant at the 0.01 level (2-tailed).

V.o F

B ATE =y 9=l 2219 AU ES A
stal 47 AEE Fdeh] fls Azl LFshe 9
Q1 L2AE o =R APdLeE: 9 A7 AJeol tidl
AERARE AAsH] tidAke] dukdel E4, &S
74, A7 AH T IS motsiait

AR derd EAS AmEdE, dAdo]
71.70%(1299)2 o4 =22 28.30%(517)0l H]o]
2.58) =9t} A3R} 23 FRAHKOSHA, 2011)9
2 AxHo o= B =l F2AH30.10%)
7} oA 9=l EZAH24.50%)E Tt WA 11 Ajo]
£ 5.60%Z 3A] &yt AR AollA 204
7} 72.22%(130%)Z 30A4] o4 27.78%(50) X} &
o, Kim & Jung(2015) 2 Park(2020)2] -l
A= 300 ol AR 242 64.00%, 56.20%=
o045 A6ttt ARt 5 HEY 14 224
7F 15578(86.10%) 2.2 7Y Wd 0|55 FgsiEH,
A7} o], gof, HIEEC|= A=, HIEY
Qlo] wo] Hofsh= o=l TS FA4o T HREQ o]
o|Fojxl Ax JYATL Fh=rof] AlF F2A A=l S H|
EdQlo] 231,962%(10.70%) 2.8 295 X517
jEo g AZETHKOSIS, 2022). AFHAAS] &
2 F - 155t £Y0] 827(45.0%) 2% 71 =
EPTE Jung et al. 5(2008)9] Aol A]

9o HEIAUL Harkn BIsG Tl Tk S
2olA] 91H(50.6%)°] 71EA 0% et 4 ek &
gatolt), o] Mg Ba AV g EAL A
A 4G 4 AR SRR AT 2 SR LAL A
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F3loF sH= AZFoIME dojaso] EAZ Q) -
W9 Ygo] Az AgE £ Qe AFegle] d £
AHJung et al., 2008). wehA] SHEAE FHEoh=
Q=] LEAE -8k B AHH A o] 59
FES YABHAY RS Al Hof| dtto] wE:
273 FoE sl "ert Quky At ®
gt o] oAtAE EAR QlF ogAMu|AE 1wy}
o]F7] W&o Al AT JFL 71E & 9
HKim, 2009). &= AlF 717 1-31d°] 58.89%
(106%9)= 7P =A A==t Choi & Lim(2019)
4 Jang (2021)9] AFoAAME 1-3E AF7]Zte] 7H
A YeRgA e 1 ¥1e-2 ZHF 49.5%(207), 29.7%
62B)Z 2 AFHTE WA AL

AFgALe] ZAATY F AADY] A" FRHE
Am HH ARG A WA e, 57 57 3
Th= 8ol 46.11%83%8)E 7H8 =9tor, dx &Y
ZollA 2] Aloj7k AA|=lo] k= §Fol 37.78%
68H)ZE 7T &3t dutd oz 7| A|+= sshEd
9] 371 ¥ BEE TYske BHo2 HAEE F7t
wouz 7R 9] HA|ojis e stehEd
L& oiE 7HHo2 QAR & &= Qci(Park &
Lee, 2020).

B AFof|lA 9=l ZEAM] 518 Wk L A7k
851X O R RAEG=E dithe] 7E die
10AI1ZF o)A &2 R 5k tHJoo, 1998; Jung et al.,
2008; Lee & Cho, 2012). AF4A9] #2E 1091 H]
o] At AFGFolA RS AR 1199
66.11%)22 7P @ttt 2271849 18413
of W= BHAF Hdo I LS FHEsh= S
AAEZAL 109 oA Aol gHet9l7] W&ol 10

o rlo
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Q1 Rk AR ARIAY A HAEA I A4Y
282 WA ZFAgo] glE Bt ofyzt EHTEAL
T Akel 22 HAQPATE] R0 glomg BA
o JFIEAA ATEHA & 5 W71 "ol
(Kim & Jung, 2015), olo] tist Etfjzjo] HQdt
Ao g AYZjit

E Ao A ARY T ARAEZTS seEE
9 SISHAIE AZXAEFZE: 20)°] 13%(239)= 7H
=%, &5 717 671E-14E mRko] HA|9] 51.67%
(93%)E AAetAL, IHEF7E ks SEA] H]
sto] Qlth= SEAMY HIEo| § A Ykt ot
349 A= A, L, T2l ot S AFdAS)
7b diokr g AR dEA qlon foislehEd
FF Y=l F2AS AH3HAFo] Rt Kim et al.
(2000)9] AolA FofeteEdS Hashkes AFAR
A LEAREC] A7 8 R0 =&AL HE ol
ek At #ejot i d mhHo| desiet ARl

sS4 e 979 3% @ AMGAlA gl
< FSeha SHE Aol 116%(64.1%) 22 o
£ A5t sekEd e AlE e 19 B+ 2
N2 vepgth B892 234 EEE(alcohol)
o] 36.2%= 7MY wtoem 3|44\ (thinner)7F 35.3%
2 1 o AR SeEdE ARSSkE AR 44]
7t o|Ato|gk= o] 42.24%(49%8)E 7 =9k 99
H(85.34%)°] &Y F FEdS WY HItal &
ottt Kim et al.(2005)8] Aoz HIFEO]
7P =3 SREd L AFE8(19.6%)0 AoE FAF
AL, 2 AolA thEES =)l LEAE A
7F Ad 53t fefetered e AP gt
ATt Baskdnt. oA deket oA o=l 22
AE2 o] QAtAE o] 57| dlitel /-5l
SHEd Hgo] IE PSS AHZE oldfolr|=
ojFEE AFAASOl B& HRE Aol Tt
£ = 9tk 589 Jung et al.(2008)] AT} AL
SHA| & Aof Fofgh 9=}l SEEAES AH4lo] e
of= 3fstEZo] BORIAE X2 97 21.6%(25
BE 43T BlE5Z AA SIS Tk foisletEd
FHFAe g 52 23Tt [fofserEd HEE A
A5] okl o=l LEARS] AFE T gt A o]
3 AEARI HIRES vAg I 8rt ot

SHH, tiokpe] AdtE2 gt SEAE YA
2 o= E297FE ¥staer 999l =4}

j

X

p

i

o
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B =E2H7HE HAIFoE AAIRE At BA] YT
Kim(2004)2 2591 L2215 tatoz A7
H ATE AASIAL, Lee(2014)E <=9l 221}
SRl SRR Aukd BT AebdS H|wstod
o=l LEA7} /dof, E8Fxto] 5o A7 AL
HIstGANE 2=l S22 HFoks ShEdS -
AHoz AFGoHAE= Lt Kim et al.(2005) Z
Jung et al.(2008)2] AFolM= £ AL}t 2ol Q=
l ZLEAE deE fofigetEd FHEAH el sk
ZARIYLE Park & Lee(2020)5 EAZAHA R
(20164, 2018W)2t AF|SQIAR(2014E-2018W)&
o|-gsto] =i}l F2A] A E FEE F=E
AAZ EAsITE 13y o]#e AER JiE &Y
oA FofsterEdo] tigt =& F7HE AASHA=
AoUTE wEtA oA =l EEAE HYCE &
SH7FE AAIRE A= 7R AELE Aol

2 AtollA =]l 2R A% AdEfol digt A&
T @A 17 A= BE8olzke SEel 108%(60%)2
2 7P Eokout 8%(10%)%F Wi A7dsietal shaict.
FAATE 11978(65.56%) & SAAETE Yok, 5
A7F 11478(03.33%) 2% Hl=A] H|sh @olkeh 5
ARl 52 oHA Y=th= SE°l 968(53.3%) 2=
ARl 5= k= SEA Bls) @ttt A
Aol gldtts SHAHG66.11%)7F AUAth= SEA}
(33.89%)°1 HIs oF 2v|E =UTE. FHAIZEE TAZE
ujtolgkal -SE3t thARH60%)7F 718 E3k=dl, Kim
et al.(2005), Jung et al.(2008), Lee(2014)9] A<}
H|WSHH 2 AtoflA] RAME HAIZRo] Bttt

AAAE A% ARl diteQl 163%(90.56%)°]
AAHR] A7l EAI7E Aokl SEeta T 14
At AAER] A7 EAY 4= B 2.3371%2H,
Lee(2014)9] Aol B 1.2702 RAESIH 8
30| 61%=E 7HY =3k ofojx F&o] 53.89%(97
), =29 1271 43.33%(78%), <550l 40%(72%)
2 £o0=2 yepgtt FAAR1 A% EAICIA titkeed
15178(83.89%)°] 41AQ1 7ol EAIZL kil &
SHRaL, FT 19 59 A A7 249 = Hd
1.52709ck. J2o] 68%(123%)ZE 48 AR5l
2350l 18.33%(33%), A%, 2o &8 £= 34
9] P52 JoFIthr} 18.33%(331) «=°|Uct. A
THol=s Aol ARl JdFE mFHt= SHOl
81.00%(146%)2 &7 Ueryict
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skl 9=l LEAES A7 olg e, FF
Stoffenmanager® =% R49] B3Eof diel AN
o 221 HEFAF g4l ASHEE 3Tt =Y
Z8ofl ot ARwE Hoh G - 4 e A
o5 A7 24, AR diFRe] HEY =
AZ 7 AFolojA AT RS =24 FH4gdof Bl
Sh= /o] FEsitt AA|, shekE4 olgoly 34
ol £ HEA1 W&ol tigt olsi=r} mlEet 4
oA gEsto] SetEd B dERA 4] 4
‘go] Rtk AlE =91, k4 olF9 B WA
Fattthes SEel ust=tl 20149 AR E A
ABE A372Y g0 =Y HAY Ax -+ -
P - AT E= AMgOl A= 13EE AN &
A2k o] et Fdgo] AAE A 10| Bt
AA 0.1% ol #iAlo] 23e IAESE AMESh=
ARl S 4 itk

A9 A v Eoh AA, A A et
Zo| 2=l L&A} Aol Bt A7 WA ¢
= ARoIA & A =l 2EAE YR &Y
REA 7], &) Alojdr], 349 2% 5ol o
ot A AT AlTEo=A =l LA Arigt
A2 FAF R Fofd & ot &4, A= &
2219 slokEd ka5 BURH AL AlESE HEo £
Rolet. AR, 279l Zaare] A7} el that A4l
9] AH°|EE AlFstith
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