SR MAHZASIS|X|, H|34H M45(2024) ISSN 2384-132X(Print) ISSN 2289-0564(0nline)
Journal of Korean Society of Occupational and Environmental Hygiene, 2024: 34(4): 359-372
https://doi.org/10.15269/JKSOEH.2024.34.4.359

502! O|2t A2 2}HE HZE AHT =tet=20f tiet 21Ale=F0] 2t A4
02t - LB - OfRis’
Sutstn QRIEZIgEEaL

A Study on Chemical Substances Recognition Standards in Cosmetics
Production Businesses with Fewer Than Fifty Employees

Kil Sung Lee * Byung Jick Kim * Won Souk Eoh’

Department of Safety and Health Convergence Engineering, Soongsil University

ABSTRACT

Original Article

Objectives: This study was performed to investigate the relationship between chemical recognition levels among
workers at cosmetic production small businesses with fewer than 50 employees, categorized by departments,

GHS cognitive level, and organic solvent knowledge level.

Methods: A survey was conducted targeting 222 workers from small businesses with fewer than 50 employees.
Descriptive statistics(SPSS 29.0) were performed, and t-tests and ANOVA were used to analyze the results of

chemical recognition.

Results:The survey revealed significant differences in chemical recognition based on work departments, levels
of GHS cognitive understanding, and levels of knowledge about organic solvents. The workers at small businesses
exhibited low levels of GHS cognitive awareness and organic solvent knowledge. Awareness of health, safety, and
practice varied by work department and GHS cognitive level, while practice awareness was influenced by organic
solvent knowledge. However, there was no difference in health and safety awareness. Researchers had higher
awareness of chemicals compared to other departments based on GHS cognitive level and organic solvent

knowledge.

Conclusions: To ensure safety and health in small businesses, it is crucial to identify harmful risks in the
working environment, improve facilities such as ventilation systems, and provide appropriate safety and health
education with voluntary participation from workers. A systematic management plan for workplaces with fewer

than 50 employees should be implemented.

Key words: chemicals, health, safety, practice, training
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ShEd BARAE AR eEd HIFPA & 3nrA
107709] AFFolA 39H H60052] &2 69873680
T Eo] FS= Atk gk 20189 A tiH], FHF
A = 19.9% 76, seked S5+ 7.1%
S7Fet =0t R, 2023).

ShH 20199 18579 ‘AoAt AdeE AHx
A Aol =2 el Ax - FHF GAY =
2014l 58,8907l40lA 2019¢ell= 72,3857]4
Az 376704, FF 72,5647M2)F F78IAEE A
AF AA| AR 143,716704 5 72,385704 50.4%
o AMFFoIA FMEES AR - HFok AT
(MoEL, 2019). ol°] s}stEde A% - F&dh= A
o] Z7lslo] FHEAR &2 olgt Zexo] A%
Aol AP S7okal 4R op|He dE 5
7¥sHA 2 ZAor Helth 53| AE, IH, $2 59
704 BFetEdE FEote 5091 IR AR ARG
A2 slehEdE Qg o] JUIE Zo= Hojw,
R 5091 IRl SR QA4 AR el
- FoFet Ao ® UehthLee et al., 2020).

T TAFARPAE A jo] AR 7= o] 2020 1€
e AREJL, "SHAS A Sol #Rt HES
2022 1¥5E AgE<QleH, 2024 1€ 274+
521 o4} 50Q1 mIRE AFFA7HA] Sl A-8E AL glo] &
TR AR PR tigh " 8/do] =okR|aL 9l
L= P e o o e e S | P e e o= e KT R X ) g = el
At F AAHS oSt =AY 4l 352 9
sto] 19969 7€ 195E MSDS A=t AlPE AL +
EAof|A SFetEAe] fof - A JEE Ao, o]
£ &oto] etEdof| tiste] olsfista FEAF AR
sS4 A4S BT & A sttHHara et
al., 2007). 3HH 2002¢ UN2 3ph=4o] Higk B
4 HAE FAFLE FYckes AAERIKAH
(Globally Harmonised System of Classification
and labelling of Chemicals, GHS) A|x9] =& 2
oJsto], AAHC R Fdd H o w2 sshEd
9] Pzt ARE, 5, H719 TS FHsl] f5to
GHS A= =dste] =214 g4l 2t 167H4] &

-

7, A7 2 RSOl WE 1174 E7-5 /st
el #Ale AE 9 HEIH, A, 790 - A
o £ A=A £ 5o& A5 sk

2y MSDS| W82 7led, A2 &ofeh Yl
o2 P MSDSO W82 3| olsffstr] o

o
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Hil(Hwang, 2016) MSDS9| HHof| digt E4l0=
MSDS Axe] ZA4sle] ofzgo]l  SUrHeldAd.
2007). o|& <lsf sfekEdof gt MSDS A=E &&
= Hrb Wekom(Kim, 2003), SFSHAlEo] it
JHEel Ejakety EAdol digk QA7 RttHChoi,
2021). EZ TIREER, A2x Al150 e PR
MSDS 2Hd A9 thidolut, aE oleof &7] 5ol
AREEE SIsEA2 MSDS ZHAATARR] AL 25 A
Q] el Aoz AH QA skl Yk E I
A AFE AFFES o2 g el AR o
TolA= P EANSE HHo| U7t 55.7%, ‘T
7} 44.3%Hwang, 2017), Mg 22252 Ao
2 3peEd QAo et AoA= HHEd W
7490l “U¥ 7} 27.1%, “GAY B2 7L 73% R
tHKim et al., 1998). A2 AFAAS tiAato =2 X5
gt F Aqe AqtR AAAAOlA AAshs PAEAN
59| SHAIE YA, AFYSF B HIGXIo] P E
AWS5E 8ol 22 &Ao] ofd FEXE Lot
of AAA oz FRoA Fsd & U= WSo| 5
AJHChoi et al., 2023)= AS & & AU

olo] £ A= k=4S FHFoks 5091 vlgk &
TR SFRE AR AFRIARS B4, GHS Q1A ¥ |§71&
A Aol wet 2ld deEd §9f - A QU4

£ 5ol 2229 B4 Tosto] At AFGA
ALt PAEAWS RS Ak S

1. g1

1. A O

20239 AI8mi HIEOA 5091 ol ] Ak
Aol Aol AFgRRRlE 0.213 H|wE wff 50099k &
TE 7199 AFFTRIES 0.592 AqFE AFARS of
TR AR Blashd iAo R dEx7o] dets
of AFARLL 91¥o] Wol EH HJHEA 2 H|E
o] FE= TAE AR ARdAOlA ARALLZE B
sk AE & o AATHMOEL, 2023). 3hehE
AEAIAHO 20149FE 20239714 10|73 8Fet
Aol 1ol BAE HH HA ALl 8597 Fof
71& u|ES$R A% ALt 3614(42%) 22 7Y
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T QHE7IZ] & AAXA e 509 HIRE AR A
P FoIN AAAY 7R AYE Az A ot
B = DA 2449 O do] A
F9Y 5 MR U5 29 223L AT 2227

g el kst

2. A+t g
1) HEXAL L
AiLolA AR EFRA], GHS AT, 77184
A&z ol Tt RS 5kt GHS QIR |4
T2 A, HRIAFOE IAE TR &
718A AXpEE g2t 11 QR RAE RS
tHEoh et al., 2019; Hwang et al., 2009; YU et
al., 2005). =HEE I A A|2021-104% 35t
=49 £F 4 #A| 5o 3t 014 GHS= =4

r

RIE APRIEO| SHSIZTO Cfet QIAAZEY T3t ¢4 361

2 84 (Physical hazards), A7 a4 (Health
hazards) 281 874 8§38 4(Environment hazards)
o7 FEg & o, {3 - AHETH code), A%
ZAETLP code) 183 I1HEAKPictogram)® A
gEo] Atk GHS QIAFEoA QAT GHS °l&
I =Rl W& FHAE oldistAY =71 42 4
IHA 9EIH 5Z QA= 4%, PIIATEE GHS
of tiste] Hd 4o fl= AFE Fstith 7718
A A Alaego] Fagt F2 11 H, FE, AFAS] 47
A& Gt Alod, e §2 e AR 11 99 &
oF HASIIHh

AR gAA 2 H29] 54 4 HAet 4
of thsto] A3t Fof wjzEste] 2] 7|Ydlo = A
ARt AR e 53 YAHE AL E ARgsto] of
F SY5HA %% 14, S95HA &% 24, EE 34,

SA=E=5
457 =9

Table 1. Questions for chemical substance hazard/risk awareness

Question

Q1. I am more concerned about the health effects of handling chemicals than the actual hazards.*

Q2. | believe that chemicals can cause cancer in humans, regardless of what experts say.*

Q3. If a person is exposed to a chemical that has a predisposing factor, that person will eventually get sick.*

Q4. | do not care much about my health in relation to the hazards | encounter while working.*

Q5. | am concerned about the possibility of chemicals entering the respiratory tract.*

Q6. | am concerned that handling chemicals will harm my health in the future.*

Q7. | can understand why | should not drink or smoke while handling chemicals.**

Q8. | don’t worry about temporary headaches or eye strain when handling chemicals. This is just part of the job.**

Q9. Safety is the most important thing when handling chemicals.**

Q10. | think that other people are overly concerned about the hazards that may occur when handling chemicals.**
Q11. I am not concerned about the chemicals and detergents | use mixing.**

Q12. 1 think that if | properly manage the ventilation system, | will be safe from hazardous substances.**

Q13. | am not concerned about handling chemicals in poorly ventilated areas.**

Q14. | always worry about whether there is adequate ventilation.***

Q15. | think that running a ventilation system causes more problems than the benefits of ventilation. ***

Q16. | would like to take additional measures to protect my health if possible.***

Q17. | believe that the hazards of chemicals are sufficiently managed in our workplace.***

Q18. | often feel uncomfortable due to noise and vibration from ventilation devices.***

Q19. If | feel eye strain, headache, or pain while working, | will talk to my manager (company) directly.***

Q20. | think that the company does not take sufficient measures to protect my health and safety.***

Q21. | think that if | make some changes to my work methods, it will help protect my health and safety.***

Q22. | always check that the ventilation system is working and handle chemicals.***

Q23. | think that it is easy to apply safe work methods while working.***

Q24. | think that if | only use chemicals for a short period of time, | do not need to operate the ventilation system.***

¥ Health, ** Safety, *** Practice
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59 44, W% 59 58 So= FEsto] Hotes ot
FAHLim et al., 2008).

Table 13} Zo] 3}hE4 /3l - 91 e 5 K
A 623, Fd 729, A 11EYe=E T 24709 &
oz FASIHHEoh et al., 2019). AL A3A
T AEWES 4, Hasto] ARSIl A7 &
ol Az KMO =% 0.801, 734 A% S8
(0.001%2 AU A= E4437 =79 4=k
+ Cronbach's @ 0.8792 %5}t

3. SAEAM

AE43} Holg= SA AZZ=T151 SPSS 29.0
= ol&sit. RI=EAT} wAREAE olgsto] A+t
i dAte] B4, GHSRIAIE 9 /7184 A4 59
£ FEok] Hlxel WE-E(%)S AFESor At
A ZL2AO] LFEA, GHS AAFE, 77184 A
Ao IE ShEd |9 - A QAE Aol=
HEf R ZAREA(One-way ANOVAYS AHAISHAAL, A
S HZ O 2= scheffe testd °]-89Att.

Table 2. General characteristics of study subjects

SSEd Q3 - 9 AAIE9 519 2919l A
A%, QPA QIAIE, AA QT 71| HAE 1eto}y|
el moj& A EA(Pearson correlation
analysis)= oFiTh.

AR APAte] dEE-S 74, Kol Aot
P AES] gRlEA Ay KMO X% 0.801, +34
A FoHE 0.0012 ZHstAa AZe E4943 &
T9] A EE Cronbach's ¢ 0.8792 A5}t

n.2 u

1. GOHARLS Loty £

AT dgA] Letd EAJ2 Table 29 2ot ¥
2 20t 38%8(17.1%), 30tH 97%8(43.7%), 40t 6673
(29.7%), 50t(5.9%), GOTHOlH(3.6%), AE 4
105947.3%), 94 1178(52.7%), IS5 IE
1239(55.4%), == 419(18.5%), H= 3943
(17.6%), tHstdol s 1978(8.6%), A8 14 H|T 34
H(15.3%), 34 ulgk 10199(45.5%), 59 gt 169

Classification Number %

20s 38 17.1

30s 97 43.7

Age 40s 66 29.7

50s 13 5.9

60s 8 3.6

Male 105 47.3

Gender Female 117 52.7
High school 123 55.4

. College 41 18.5
Education level University 39 176
Graduate school 19 8.6

~ 1 year 34 15.3

1 ~ 3 year 101 455

Work duration 3 ~ 5 year 16 7.2
5 ~ 10 year 21 9.5

10 year ~ 50 22.5

Administration 48 21.6

Department Product 141 63.5
Research 33 14.9

. Know 82 36.9

GHS cognitive level Don't Know 140 63.1
Good 39 17.6

Solvent knowledge level The other 183 804
Total 222 100%

www.kiha.kr
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(7.2%), 109 w9t 2195(9.5%), 10¥ ©]4 509
(22.5%) 02 FEY, TREAE PP 48
(21.6%), AL 141798(63.5%), A+22 339
(14.9%)°12411, GHS A2 = Q1A= 1407
(63.1%), AAE 829H(36.9%)°1R o™ 7184 A4

FEEREE e 39W017.6%). 19= 1831
(82.4%)°13{tt.

2. A el efet=E ol - /Y AAE

2 A= 5091 vRE &qtR SPEE AR AR
FARIL Qe sekede Fdtke =4 2229
ez dEste] A+ tiidAEl tste] XAE4S
Stof LEREA] w2 GHS QA= f718A4 A4
T2 AdWS LorESIT.

Table 39} Table 4°f w=d FFAQ} Az <
22| GHS A2 771841 A¥eE2 e &
= A% YEhgth 2RSS 749 BARle] skt
=20 diet FEE & = e GHS AATERA
A 827(36.9%), HIQIA 1409(63.1%) 28 Iut=7t
2y dew QA w3 - Ade 2o 5 Qe

F718A A AeE2 F= 39%(17.6%)2F 19] 183

4> o 2

T

N

o ofN m

7] ATAE Yot okor, 11 Ay} Table 53t
o] Qrda} A7 ATA r=0.774% FEEA
7V =2 AH)A ATAE vEbt b B
r=0.583°02 7P W2 A(HA JHWEAE HIlth B
A3 AHLE r=0.7552 A(H)A FEAE 7HHh
o] AxE HA, ¢, AH F ol st 14]9]
F5old ohE 22159 J¥E SAl9 S71s &
190t PR thgh Q1Ao] &5 A%o] =of
(Lee et al., 2011), ESF SFHEA olg|r} =2
A4, "k, g5 "A57F =9 HLee, 2015). B
T, QFd QIAE, AH Q¥ EE BF H(+)9] 4
AR ok shuzte A BrFsiA = e AFRIA

o) 53 - S APt WY FEAS X % 9

o
(o)

¥ ¥ %O
[T L)

32 10 i o
L L

N
ru
40
I
=
nE
ﬂ
Jou
Mo
nA
o)
:Iog

0 4o
el
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H1

Table 62 <7 5AE spotad /3l - 919 dA =

8(82.4%)= U tiA2 & HE3 QIQich 9] Apol& Hotr7] fIsf LUHiA] AR (one-way
Table 3. GHS cognitive level by department (unit : N, %)
Department
— ) Total
Administration Product Research
Know 21(9.5) 51(23.0) 10(4.5) 82(36.9)
Don’t know 27(12.2) 90(40.5) 23(10.4) 140(63.1)
Total 48(21.6) 139(63.5) 33(14.9) 222(100.0)
Table 4. Solvent knowledge level by department (unit : N, %)
Department
- X Total
Administration Product Research
Good 7(14.6) 22(9.9) 10(4.5) 39(17.6)
The other 41(18.5) 117(53.6) 25(10.4) 183(82.4)
Total 48(21.6) 139(63.5) 35(14.9) 222(100.0)

Table 5. Correlation between sub—factors of chemical substance hazard/risk awareness

Health awareness

Safety awareness Practice awareness

Health awareness 1
Safety awareness 0.583 1
Practice awareness 0.755 0.774 1
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Table 6. Chemical substance hazard/risk awareness by department

Classification Awareness(MeanzSDT) F P Scheffe
Administrationa 3.08£0.36
Department Productb 2.98+0.38 18.471 0.001™ b{c
Researchc 3.43£0.41

"0.001, TMean + SD : Arithmetic mean # standard deviation

Anova)E AAIRE AXNE YERfH, F=18.471,
p0.001°02 EAZog {o51A yebgct ukghA
HA 7ol sshEd /9] - 9 4T o] Ao
7h vk & 5= Qitt.

ShehEd ol - A8 A= WA= AJAHZ(2.98+
0.38), B4A(3.08+0.36), AF2(3.43+£0.41) &=°02
Uehdth AFEAAQl scheffe testE AAISH 23, &
FRAEZ ApF]o] AR FHETE QI o 2
Aoz ettt AE M, A 59 dFE Yot
£ 7oA e 75 - A AA = o]
o =4 4ee AS & & Ao ZAAOIA A
FZAlo] A|oh= H|E&2 14.9%% AAHE0] 65. %% A}
Aotal Qo] AAHQ SFHEHL] [of - A QA E
A dtE A4S F A9l

Table 79} Zo] ZFHEA o] & 3leE4 {9 - 9
24 ¥EE P%F(3.30+0.35), BAH(3.18+
40), 973(3.4910.50) <=olleH, BAKoZ &
2o]7F QAATHE=8.499, p<0.001). EA 4=
TAofA BlnA =A Ul glot AJAkZ o]
&} IA Apo|UA] oA HHtHo R e AS
g b=

J

© el

[e)

(e}
o R e
[eXn

|

)

M /9l - A 24 QA=Y o9 yedR
© Q3(=2HHd ¥l 28 A= 7R, QAR

A3t Fsto] Ao dis] 43S 24 2)olA &
FRAHERE BAHOE [t Zol7} U, Q1A
Al FoldET o Wol 4743, QeUARIA 4L ¢
o7 7Fs/do] At A, Q5(5F7] AF 74
< 29, QoA Aol £4E Aolgt £
oA TREAERE BAHOZ Fogt Zjo|7h et
WA gkttt

Table 83} o] ZLFHEA0| M2 SIEHEA Ff - AF
oA QAT A A(3.12+0.44), FAHA(3.0440.42),
A1 (3.61£0.38) <co 2 Hto] YeRFoH, 544
07 {oJgt Zo]7} AATHF=24.351, p<0.001). L5
A sFerEd Rl - ol R} Hotal Qe A-AS
sieMEZo] Roff - ol gk A4S ERokal Qlo] Bt
Z1FETE P QAL A Ve B2 Qo]
Sl YA} PR o A= QP IA T WA RARE
Act.

ShehEd faf - A9 kA A=) Y YeHEE
Q7(FF<} 9L olaliE &= U2, Q(FAH F&, =&
AlE 5= A5 22), QI’HHe] 7F} F83%k ARt
), Ql1(AMEsl= B3 AAY &3hs EokA] &
=), QL2EVIZA #EE FoiEd=EE ot
BZRholA LREAER BAH o [FO3t 2ol7} Q)
AL, Q10(f-s/doll thafl AAET o -2t Azt

©

Table 7. Comparison of chemical substance hazard/risk health awareness by department

Administration® Product® Research® F D Scheffe
(Mean1SDT) (MeantSDT) (MeantSDT)
Q1 3.19+0.67 3.11+0.65 3.27+0.91 0.775 0.462
Q2 3.17£0.66 3.01£0.76 3.27£0.80 2.093 0.126
Q3 3.83+0.48 3.82+0.44 4.1840.64 7.950 0.001™ b{c
Q4 2.29+0.90 1.97+1.01 2.73+0.67 9.265 0.001™ b{c
Qb5 3.8140.45 3.74+0.47 3.94£0.70 2.053 0.131
Q6 3.52+0.74 3.40+0.80 3.55+0.67 0.704 0.496
Average 3.30£0.35 3.18£0.40 3.49+0.50 8.499 0.001™

"0.001, TMean + SD : Arithmetic mean # standard deviation

www.kiha.kr
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Table 8. Comparison of chemical substance hazard/risk safety awareness by department

Administration® Product® Research® F Scheffe
(MeantSDT) (MeantSDT) (Mean1SDT) P
Q7 3.92+0.45 3.88+0.53 4.39+0.66 12.643 €0.001™ b{c
Q8 2.23+0.99 2.04+1.07 2.79+0.70 7.488 €0.001™ b{c
Q9 3.83%0.38 3.91+0.29 4.18+0.64 9.106 €0.001™ alc
Q10 3.40£0.74 3.29+0.78 3.3920.66 0.492 0.612
Q1 2.6311.08 2.53+0.97 3.48£0.71 13.281 €0.001™ b{c
Q12 3.96£0.29 3.82+0.52 4.1520.57 6.933 0.001™ b{c
Q13 3.562+0.74 3.400.80 3.5510.67 0.704 0.496
Average 3.1240.44 3.0440.42 3.61£0.38 24.351 (0.001™"

"£0.05, "X0.01, "'X0.001, TMean + SD : Arithmetic mean * standard deviation

Table 9. Comparison of chemical substance hazard/risk practice awareness by department

Administration? Product® Research® = Scheffe
(MeantSDT) (MeantSDT) (MeantSDT) P
Q14 3.17+0.66 3.09+0.66 3.15+0.67 0.339 0.713
Q15 2.3141.21 2.46+1.14 3.61+0.61 16.678 €0.001™ b{c
Q16 3.27+0.68 3.06+0.61 3.27+0.91 2.421 0.091
Q17 3.13+0.70 3.06£0.74 3.06+0.75 0.134 0.875
Q18 3.19+0.94 3.06£0.95 3.58+0.66 4.336 0.014" b{c
Q19 3.04+0.65 2.99+0.72 3.06+0.79 0.166 0.847
Q20 2.50+0.99 2.41+0.87 3.33+0.60 15.414 0.001™ b{c
Q21 3.17+0.72 3.04£0.72 3.00+0.83 0.687 0.504
Q22 3.19:0.79 3.0410.78 3.5810.87 6.041 0.003" blc
Q23 3.29+0.87 3.00£0.87 3.61+0.61 7.830 0.001™ b{c
Q24 1.9440.93 1.850.99 2.79+0.74 13.410 0.001™ b{c
Average 2.93+0.41 2.8240.45 3.27+0.45 13.976 (0.001"™"

"£0.05, "X0.01, "'X0.001, TMean + SD : Arithmetic mean * standard deviation

), QI3EV] FE5S S5k F)olMe FRAE FoR 2RI, Q3P Y e F8ske A
E SAHCE [olRt Ato]7h ehtA] kit o vkl Az, Q4271 AHEAl FEAE 2

Table 99F go] 77 0 e sfetad 73l - 9 7 §lvk AZ4eDolM SRR SAXCE &
A3 = BHA(2.93+0.41), BAH(2.8240.45),  2RE Aot AN, Q4R AE3| EV|oRE 4
AF2(3.27£0.45) o2 Fato] Uepgen], $A% A, Ql(IBESE {7t %7} ZAE sl 42),

o2 {oIgt &ol7}t AIAHF=13.976, p<0.001). AH  QI7AIIACIME FH3MHA He7t H1 Aoty 2
QAT BAE Tol QoL AWHOZ e 22 W), QLAY oA BEHEDAA A olop]
o F ZAEALT. 3, Q21(FY WS 4oz obdm A7 HEo| &
spetEd 7o - A A QIAEe 5 |H=E = AZhoA= SFEAERE SAHCE Fogt
QISEIIAAE JEstE o e S Qo Aol UehtA g,

it

I B2, QI8 E71gAY &g, AF 502
Uge =7), Q0EAT HEE HOP SES 24 5. GHS 2X|~&0]| ME sfel=d Fofl - 18 QAE
€ FoHA Fettal A9, Q2 AL & Table 10== GHS IAI5=0] whe SPHEd A=
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Table 10. Chemical substance hazard/risk awareness by GHS cognitive level

Classification Awareness(MeantSDT) t P
Don’t know 2.90£0.39
cogniiyes level Know 3.34£0.29 954 0001
"0.001, TMean + SD : Arithmetic mean # standard deviation
Table 11, Chemical substance hazard/risk health awareness by GHS cognitive level
Do't know Know
(Mean£SDT) (Mean£SD) L P
Q1 2.7910.53 3.7740.48 -13.710 0.001™
Q2 2.72+0.64 3.70£0.49 -11.951 0.001™
Q3 3.91+0.52 3.800.46 1.590 0.113
Q4 1.76+0.80 2.82+0.90 -9.064 {0.001™
Q5 3.81£0.51 3.76£0.51 0.722 0.471
Q6 3.52+0.73 3.33+0.82 1.804 0.073
Average 3.0940.38 3.52+0.32 -8.758 {0.001™
"X0.05, “X0.01, "'X0.001, TMean + SD : Arithmetic mean * standard deviation
of Kol ohis] 918) SYRL TAS AN 2 FSHL Y= GHS AT B Amst A vt
IS WERH, t=-9. 545 p<0.001Z EAHoZ fo ER}Y Qlout Mulgoz uho QA %7} A E]

SHA| YeErTE sfehEd 73l - A 4= AAlE T AT,
IA1(2.90+0.39), AA(3.34+0.29) &£o= LEIRITH s #3f - A" 24

wo] o9 ygEe
GHS AEZ Hohe d7S sk 22459 s3tEd £ Ql, Q2, Q494 GHS AGEEs BAZow
9o - 19 A4S MimH 7] Uehrolt 4uE  Selgt Aol ST, Q3. Q5. QGIIAE GHS 91
FakA e ZEAL} 2 Aol glo] AATI X £EET FAHOZ {ojgt ol LA ook

oAl ZAFE . Table 127} Zo] GHS QIASwo] e 354

Table 113 Zo] GHS IAEo] wWE dshed  f6f - AF Fd M= v]RIAI(3.06+0.48),

i 2 = R R A L= o ] A](3.09£0.38), AA (3.294£0.40)2 ‘AHCE FF
(3.5240.32) «o& Yegon, sAHCE ROt (t=-3.969, p<0.001). FA QAA ==

Aol7t AATH=-8.758, p(0.001). BTt HRE oA BF WA tepieh

Table 12. Chemical substance hazard/risk safety awareness by GHS cognitive level

o7}

UAZT} vl RAA]|

Do't know Know
(MeantSDT) (MeantSDT) ! P

Q7 4.01+0.56 3.89+0.57 1.501 0.135

Q8 1.79+0.86 2.88+0.95 -8.773 {0.001™

Q9 3.95+0.39 3.90+0.40 0.872 0.384

Q10 3.35+0.79 3.29+0.70 0.547 0.585

Q11 2.74+1.07 2.62+0.91 0.806 0.421

Q12 3.89+0.55 3.91+0.39 0.141 0.677

Q13 1.69+0.85 2.56%1.10 -6.200 0.001™
Average 3.06+0.48 3.29+0.40 -3.969 0.001™

"0.001, TMean + SD : Arithmetic mean # standard deviation
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Table 13. Chemical substance hazard/risk practice awareness by GHS cognitive level

Do’'t know

Know

(MeantSDT) (MeantSDT) ! P
Q14 2.77+0.49 3.70£0.49 -13.654 0.001™
Q15 2.66£1.18 2.50£1.16 0.964 0.336
Q16 2.79+0.52 3.73+0.50 -13.253 0.001™
017 2.71+0.58 3.71+0.48 -13.134 0.001™
018 3.17+0.97 3.15+0.85 0.194 0.846
019 2.65+0.54 3.63+0.53 -13.238 0.001™
020 2.71£0.93 2.32+0.84 3.173 0.002"
Q21 2.69£0.55 3.70£0.56 -13.100 0.001™
022 2.79+0.70 3.7810.57 -10.851 0.001™
023 3.11+0.90 3.22+0.80 -0.876 0.382
024 1.70+0.82 2.54+1.05 -6.217 0.001™
Average 2.70£0.41 3.26+0.33 -11.255 {0.001™
"X0.01, "1X0.001, TMean + SD : Arithmetic mean * standard deviation

q.olgm OOH Ho—] o]—xq o]A]E_,] O]‘H LH_Q_Bﬂ =

= Q8, Q1394 GHS IA|+EH=E SAZCE {9
OP Zpol7k AL, Q7. Q9. Q10, Q11, QI2904=
GHS RIX¢=dE SAZFCE |3t Zpol7F Yeht
A Qkoret.

Table 139} #o] GHS QAo ©E slshE2
ol - A1 A JAEE mQIA|(2.70£0.41), RAA
(3.26+0.33)2 BAHo= [t Ao|7b AUt
(t=-11.255, p<0.001). 3l - AE=S S 9 4
A JAAZ== v|RIA] FoflA @A) FA Yl Q1A
o GA] =A] Yot AvtFo R A RAME QI

SIHEA 7ol - A Ad QJAE9] sy YeER
£ Q14, Q16, Q17, Q19, Q20, Q21, Q22, Q249
Al GHS QIAHE SAFC=E |23 Aol7} AU
1, Q15, Q18, Q23°4= GHS QA wet s}
SHEA 79l - A A= Zlol7b YERT

6. R7ISH| X|Al=Z0f M2 SHelEE Kol - g UM
Table 142 HEo|A 87]L8A A A]Z=Fo] F53t

+3k 1 919 Fof gt SEEA f9 - A QA
E AR Aot} f718A4 XAREE el
AAZA BAHoZ {ogt Ao|7b Q%o
(t=-2.638, p=0.009), ¥=3t 7(3.22+0.43), 1 9|9
(3.0310.400 02 Yeht stEd fa - 99 Q14
Tt $e AS & & 9l

Table 153} Zo] f7|-8A A A3 ©e sshE
2 98- 93 B AEE F5(3.3540.49), 19
(3.22+0.40)F Hto] H|=Fon, BAHCRE {9
3t 2ol QdArHt=-1.574, p»0.05). QAo HgAl
FTFE 71 F718A00 gt A 4o] FSgt w3t 1
9 & BT SihEd HA QA Trt WA YEeRdtt o]
o 718A] gt x|4]o] AH QA wof S |
A = AL & S AU

SIEEA fo - 98 2 A=Y sk e
2+ QI Q2, Q3, Q4, Q5 Q6 EFoA /71§
XH A ez BAZHORE Jolgt Ao|7t Tt

gt 3 1 SM T2 F718A A4z 4

ol - A8 B JAZE H|Sw)

r
EQ, }Ol'
o)
L
o
mra

Table 14. Chemical substance hazard/risk awareness by solvent knowledge level

Classification Awareness(Mean+SDT) t p
The other 3.03+0.40 "
Solvent knowledge level -2.638 0.009
Good 3.22+0.43

“X0.01, TMean + SD : Arithmetic mean # standard deviation
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Table 15. Chemical substance hazard/risk health awareness by solvent knowledge level

The other Good
(MeantSDT) (MeantSDT) ! P
Q1 3.10+0.68 3.38+0.71 -2.313 0.220
Q2 3.04+0.74 3.28t0.76 -1.852 0.650
Q3 3.87+0.47 3.87+0.62 0.029 0.977
Q4 2.13+0.98 2.28+0.94 -0.907 0.365
Q5 3.80+0.47 3.74+0.68 0.476 0.546
Q6 3.44+0.79 3.51£0.68 -0.556 0.578
Average 3.23:0.40 3.35:0.49 -1.574 0.117

"X0.05, “1X0.01, “"X0.001, TMean £ SD : Arithmetic mean * standard deviation

Table 16. Chemical substance hazard/risk safety awareness by solvent knowledge level)

The other Good
(MeanzSDT) (Mean£SDT) L P
Q7 3.93+0.58 4.13+0.41 -2.026 0.044
Q8 2.1441.04 2.44+1.00 -1.641 0.102
Q9 3.91+0.40 4.03+0.36 -1.641 0.102
Q10 3.29+0.76 3.51+0.72 -1.690 0.092
Q11 2.660.99 2.87+1.13 -1.210 0.228
Q12 3.89+0.51 3.95+0.46 -1.109 0.470
Q13 1.9611.03 2.26+1.04 -1.646 0.101
Average 3.11+0.66 3.31+0.45 -2.498 0.013"

"X0.05, "X0.01, “"X0.001, TMean £ SD : Arithmetic mean * standard deviation

Al et

Table 163 Zo] §7]8A4] X442 B2 35HE
A 83 - 93 kA QAAEE 5 (3.31+0.45), 19
(3.111£0.60)2 BARLE {FYgt Zol|7b Qloltt
(t=-2.498, py0.05). SFd QAX == {7]8A9] XA
<o whg} vlu|gt zoj7t Qlot ke tat 11 QoA
LT RO ok QlAILE F0lg 4= QIQit}

sishEd fof - 98 A A4 sk yeE=
£ Q7= f718A A4z et BAXHCE [ol3t
ztol7} Qldou, Q8, Q9, Q10, Q11, Q12, Q139
M G784 AAsEEE BAFo7 §9)5t 2jo]7}
AR Fset 3 I 99 T2 FUI8A AAeE
of Jglo] sFHEE Rl - A8 kA QAlEE= v
SHAl YrEfSiTE

Table 178} Zo] 47]8A X|A¢Fo| 2 slshE
2 83 - 93 A QA== F5(3.09+0.48), 19
(2.87£0.40) =22 FAHCZ {3t Zpol7} Ut

www.kiha.kr

(t=-2.710, p=0.007). A A== FT FollA HlxL
A gout 19 23} IA| A7t Qlo] B WA e
.

Rt #9 - A A J4=S S WeEs
= Ql4, Q23914 /7184l AXeEER SAHCR
et Apol7k il Q15, Ql6, Q17, Q18, Q19,
Q20, Q21, Q22, Q24°r= 7184l A AEE=
AR [t Ao7t LpERFA] ook

5091 vt PR SPE Ax AAQREOlA sieked
w2stal A3 ok 48 FFdkL A L=
THshe 1A, st el iR JRE of

&, R718A7F Al A= Gl Higt A4
= 5ol webA SRt QI EoA foRt Apol”
e Ao FeIstole. R4, GHS A, #7]
Al AAo] BfHEA QAo S FI oLt 3
AR AR T Befsto] AAH Y= H2 A

o 4 Iich

fr 1o ffo
rr

:
4

-

o B o
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Table 17. Chemical substance hazard/risk practice awareness by solvent knowledge level

369

The other Good

(MeantSDT) (MeantSDT) U P
Q14 3.07+0.64 3.33£0.70 -2.197 0.021*
Q15 2.55+1.15 2.85+1.25 -1.454 0.147
Q16 3.11+0.66 3.2810.76 -1.441 0.151
Q17 3.04£0.73 3.23t0.74 -1.457 0.151
Q18 3.14£0.96 3.2810.76 -0.889 0.147
Q19 2.97+0.70 3.21£0.77 -1.854 0.375
Q20 2.52+0.88 2.79£1.06 -1.709 0.065
Q21 3.05+0.74 3.10£0.75 -0.410 0.089
Q22 3.10£0.81 3.41£0.82 -2.188 0.683
Q23 3.11£0.88 3.36%0.78 -1.646 0.030*
Q24 1.97£0.98 2.21£1.03 -1.361 0.101

Average 2.87+0.46 3.09+0.48 -2.710 0.007**

"X0.05, “X0.01, TMean + SD : Arithmetic mean * standard deviation

V. D3 Y HE
1. 2%

B A7 SsEde Ao 504 v 47w
34 Az A BA, GHS U7 % §7184) A

Aol wht ERlE IEEE |9 - 9FE K
Boll S2AY] EAS mRefote] At AR A
St FABRANE RIS AAsh=d] 71 2ARZE AL
£317] 9ol xPsirt.

AA, SFEH0] ol - A == dFFol 3t
Ed Y 54 5 UFE= 9T
(3.43£0.41)°] HAH L= FHA(3.08+0.36)7F A
AFZH2.98+0.38) et O &4 UERgdth

SHH Cho et al.(2012)9] AFoAE FJHE ALt
= ST 85k 1 7tof| TERket 2Rk ot
of tfste] QARARE oIt 3HEMEE Fof - 9194
FEAGE olgfstal AA ok Hrere T2AEG T
Ao AN =2 A7t Uebgtr E3F, #EA7F MSDS
£ o8¢t a4 RPN JHE olsfisk= o T
=A vepgdth 18y, Park(2016) MSDS #-50]
TS AR FAE ATEIRLY] 33.3%7F MSDS
nEo] WAL HY Sy 2R 90.2%9
MSDS 5of #ilo] ekl sto o A3t Yehyt:
t} Seo & Kim(2022)2] A7olA FafstistEde] of

T WSFE2 27.2%%, 2= FEHA F 57.1%= 4

e
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St a7 o] BXgo] 7 ehis

J=1 A Ke)

=1 o‘E_Oﬂ/\ig :?‘_]'7]%
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o vuv

HE At 28 & S AAKHKIm et al., 2015).
ESE Laird et al.(2011)9] AFNAE AFIFY T
A=o] e AP QAASHA] Yot slsEA 9]

el

i
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1A ket ARgAY #E|REo] Slst

=29 78l - f9E dE] AsiME ARdFH e
ARoF L2A| SfetEd QIAeEo] wle- F25H A

AJE .
A, GHS AAIZolA setad #3f - A A4=
7b 8 A UEht JIAE(G3.34£0.29)3 HIRJIAE

(2.90£0.39)9] zfe]7k AL, HAA =z QA

of W2 Qi WA et

Lim et al.2008)2 Al 7+, shoted #
% 259 0% Hol7k tehix] eglth. shAgr
A QGRS AT ARl st ae 3t
aRAAN B SE0] A4

At

.

fr o 2

ESH Hwang et al.(2009)9] AFoAx A=

GHSoll ol QUAISHA] EstRom A5=0] AFFAolA
AulotHA AAst= Ao=Z Yeh B Aol FARE 2
= HAth 183 Eoh et al.(2019)9 AoA =
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GHSoll disto] QIAskaL Sl AAARECNAA SiehE
2 735l - o] it =2 AAETTT YEE

AR, 57184 Aol I bd, A QA=
oA ot 1 2t Zo7F yEita, i Q14

= FYuEk Zpo|7t YepA] el e £=
A=olA FH(3.11£0.66), A AA%=(3.09+0.48)
7V o =4 Uebdoy, dedos QAEE WA Y
Ep5Th

Cho & Lee(1994)2 A& &% A9 A= 7718
A FFst= 3070 AFFAolA 208 o= &
71.8A19] 1A Falde RARE A, 2 717to] 4
= fofidol =l shler AlA| S4 BlGEl
wof EE ST FEAE QAleEol T
A et AR AR ik ARSI
29 slehEd AEA8EIE AAl 2R f18A=
6,722719] k=4 34 5 A9 1095 BIS tiH
29 FAolA  AREst dem, MHAEATH
(KOSHA)OIA 2573k 109 2™ =gl xg
H1 Sl §718AIE ©ol ARSSh= HIIE, IZRA
3 4 FAHAE ARF2 MSDSoll FauE 714 H]
£0°] 80.9%% =A Yehal 27t & AFA gfet
AF AZHGolA FduId 714 vl&o] A YEth
(Lee et al., 2019). T3t Kim & Kim(2009)9] 9+
oA 7t ¥ SAF71-8A0l gt eESoA= At
Z+3/o] Yepdtial skt Yu et al.(2005)] A+
oA §718A19] Fofiidel tiet L=2AFe] X 4l3 B,
Aof| FFE PlAl= F8 8202 FSeE A4 20.4%,
4% Hik 38.4%, QHAT A 22.0%2] HE&E RA
HIA, F718AE Ash 7FY Rofigt QA Fel=
5,5, AFA, 7t AR SAE Yebgeh 57184
gt QIAE7} FSgt Fo| AA|HoR ehad Ha
Al 73l - A AAZOlA B =A RAFE] {7184
2

1950 Het 2245 S8 AN S
Aom ekt
2. 72

2 AFolAd= 5090 HlTE AR SRR AR AR
oA sretEd fof - 9190 digt A =E 2R
A, GHS A2, 771841 Ae=da RARINL.
o, ofgfiel e AES AUk

A, L2AEY] A SR 79 - SRl
gt A== A7 (3.43+0.41)004 A4 (2.98+
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0.38)°14+ B2 (3.08+0.36)°1 EAbeH= ZEART
= Ul il(Table 6~9), 3FHEEE E316la, A=
AR 9 gu A, 2 9 245k AFA0NA B8t
B2 tfgt Ql4o] w2 ZE& & 4 U AN 2
o7k A= Akt TS, FAE B QAE, b
AAE, A ALY A Hof mE dz]o] thE X
2ET 27 Uehoy Fuiet Zolz AutAos =
A oA vt

E4, GHS A4 o sIshEd R - 93 <
AEs FYuIRt Aot AUeH QIAIT3.34+0.29)
oA HRJIAH2.90£0.39)EEF =4  UEhge
(Table 10~13). 22452 HEEAS AX, 76, 3
ok P75 $Poke 59 g7 TSk MSDS
A&E 5ol GHSOl diste] AA|staL AU E3 =2
A A&, Qb QIAE AH QAEE QIXZ H]Ql
Ao A Zpel7h AP, AR HIEo] 36.9%%
whol A1l setEd R - A UM A &
Al ebgt

AR, G718A AAeze] T sfekad =]
e Fo3 Zol7h AT FEFE w(3.2240.43), 1
2]9] #(3.03£0.40) 0= UEPF O K Table 14~17)
Fogt Fat 1 99 F BF SSHEA {9 -
T AAETE SA dEbET B AAEE Aolrt
AL, S Aot A A== Aol7t Ao,
S0 Hlgo] 17.6%= Wof A A ee =
| A HErgT

5091 lRE AR ARROIA SshEA S HEthe
SRR AR AS SHs] YA AGeAE] &
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Ql ko] uj Fasi, fHor SEHEE] Foi4
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