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ABSTRACT

Objectives: This study intends to determine the current status of management of personal protective equipment fume hoods in university

laboratories.

Methods: A walk-through survey of 402 labs in Gyeongbuk Province and Daegu Metropolitan City were carried out between May 2009
and July 2010. Respectively, 348 and 54 laboratories were examined in Gyeongbuk Province and Daegu.

Results: In size, labs serving over 15,000 student made up the majority with 276(66.4%). In terms of major, engineering labs were the
highest in number with 100(24.9%). As to personal protective equipment, a gas mask and a dust mask were available in 17.8% and 14.3%
of the labs, respectively, but 68.9% of labs were equipped with protective goggles. Meanwhile, only 12.7% of labs had separate protective
equipment storage boxes. About 60% of the labs had installed a fume hood, of which the average capture velocity was 0.37 m/sec.
Conclusions: For toxic substances, the labs are obliged to provide personal protective equipment in in accordance with the Occupational
Safety and Health Act. In addition, the capture velocity of fume hoods must be in strict compliance in order to prevent occupational

diseases due to toxic chemicals.
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Classification Number of labs Percentage(%)

Province

Gyeong-buk 348 86.6

Daegu 54 13.4
Scale of Univ.(No. of students)

< 5,000 33 8.2

5,000 ~ 9,999 63 15.7

10,000 ~ 14,999 39 9.7

> 15,000 267 66.4
Major

Engineering 100 24.9

Basic Medicine 52 12.9

Environ. & Ind. Health 31 7.7

Life science 59 14.7

Chemical 109 27.1

Others 51 12.7
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Table 2. The status of gas masks equipping by general characteristics
Unit : Number of labs(%)

Classification Yes No Total p-value
Total 69(17.8) 319(82.2) 388(100.0)
Province
Gyeong-buk 51(15.3) 283(84.7) 334(100.0) 0.001"
Daegu 18(33.3) 36(66.7) 54(100.0)
Scale of Univ.(No. of students)
< 5,000 7(21.9) 25(78.1) 32(100.0)
5,000 ~ 9,999 19(30.2) 44(69.8) 63(100.0) 0.026"
10,000 ~ 14,999 7(18.0) 32(82.1) 39(100.0)
> 15,000 36(14.2) 218(85.8) 254(100.0)
Major
Engineering 17(19.8) 69(80.2) 86(100.0)
Basic Medicine 7(13.5) 45(86.5) 52(100.0)
Environ. & Ind. Health 7(22.6) 24(77.4) 31(100.0) 0325
Life science 5(8.5) 54(91.5) 59(100.0)
Chemical 22(20.2) 87(79.8) 109(100.0)
Others 11(21.6) 40(78.4) 51(100.0)

* p<0.05, **p<0.01 by cross tabulation analysis

Table 3. The status of protective goggles equipping by general characteristics
Unit : Number of labs(%)

Classification Yes No Total p-value
Total 277(68.9) 125(31.1) 402(100.0)
Province
Gyeong-buk 234(67.2) 114(32.8) 348(100.0) 0.067
Daegu 43(79.6) 11(20.4) 54(100.0)
Scale of Univ.(No. of students)
< 5,000 14(42.4) 19(57.6) 33(100.0)
5,000 ~ 9,999 50(79.4) 13(20.6) 63(100.0) 0.002"
10,000 ~ 14,999 25(64.1) 14(35.9) 39(100.0)
> 15,000 188(70.4) 79(29.6) 267(100.0)
Major
Engineering 84(84.0) 16(16.0) 100(100.0)
Basic Medicine 38(73.1) 14(26.9) 52(100.0)
Environ. & Ind. Health 24(77.4) 7(22.6) 31(100.0) 0.001"
Life science 30(50.9) 29(49.2) 59(100.0)
Chemical 66(60.6) 43(39.5) 109(100.0)
Others 35(68.6) 16(31.4) 51(100.0)

* p<0.01 by cross tabulation analysis

http://www.kiha.kr Journal of Korean Society of Occupational and Environmental Hygiene, 2014: 24(2): 229-237



)RS T B

AEAY AFAFEA Kot Haehe] v A&
6.9%(24712)0] A, TR AL 50.0%(277]L) =
UEFSTH(Table 4). e {2 =& 15,0008 ©]4F
TEO AFAAME At AwtAHoR R}
A2 gt AAEAYdeE B B9 HX &
o] ¥4 Yehh= A%E Bt A3HE= 3
9 AR AA O] AP A o] 25.8%B7 )= 7
=2 Hoqt g vAES HYal I o

&), 7IEHAID 11.8%(67] )2 Lelgon] o= 57
Ao FOfRh AtolE HATH(p<0.05).

3. CHS L I MBI A0 B S MK L

i

2| &lEf

=
g7 st B ATARA 68.5%3THL 7
&3 8h3 9AlEk(Table 5). cfsh FmEz
A 57t 15000 o4 ATUBAY B
68.9%(1847 |28 714 =& Foe ML HY

o

Table 4. The status of personal protective storage boxes equipping by general characteristics

Fasiae gsc B
ouf MO o5} F1
1S =2 dedzs 3t
o] 73.4% (07122 71F %
s o2 8 9 AR
FoHAA 60.0%(60714) Fo
3%

2 By

0.37 m/sec2 AFASHH KR
misec o3 Lhekdeh Ao 74l

Aol & 0.38 m/secE A 2(0.31 m/sec) X}

oot

)
4
o
Q
3
=
=
N
=%
2
e

&
FFEY Ao FHS ZHT 2
ehhedth HA BE AloFEse

Aol A skl 3= 04

o
it
1o
o
N

FAHLE A =7 HERLTHp<0.05). E2,
e} FRERE Y 4 10,000~ 15,0007 w|gk

CELE
Fuo| A

A

o] W Aol FL0] 051 miseci T}
o ulas) EAHoR Folsi

=
Lo ATE Hrkp<0.01). 181 HIHZL 3

Unit : Number of labs(%)

Classification Yes No Total p-value
Total 51(12.7) 351(87.3) 402(100.0)
Province
Gyeong-buk 24(6.9) 324(93.1) 348(100.0) ”
<0.001
Daegu 27(50.0) 27(50.0) 54(100.0)
Scale of Univ.(No. of students)
< 5,000 9(27.3) 24(72.7) 33(100.0)
5,000 ~ 9,999 11(17.5) 52(82.5) 63(100.0) .
10,000 ~ 14,999 2(5.1) 37(94.9) 39(100.0) 0013
> 15,000 29(10.9) 238(89.1) 267(100.0)
Major
Engineering 16(16.0) 84(84.0) 100(100.0)
Basic Medicine 4(7.7) 48(92.3) 52(100.0)
Environ. & Ind. Health 8(25.8) 23(74.2) 31(100.0) 0.039"
Life science 2(3.4) 57(96.6) 59(100.0)
Chemical 15(13.8) 94(86.2) 109(100.0)
Others 6(11.8) 45(88.2) 51(100.0)
* p<0.05, **p<0.01 by crosstabulation analysis
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Table 5. The installation status of fume hoods by general characteristics

Unit : Number of labs(%)

Classification Yes No Total p-value
Total 241(60.0) 161(40.1) 402(100.0)
Province
Gyeong-buk 204(58.6) 144(41.4) 348(100.0) 0.167
Daegu 37(68.5) 17(31.5) 54(100.0)
Scale of Univ.(No. of students)
< 5,000 10(30.3) 23(69.7) 33(100.0)
5,000 ~ 9,999 26(41.3) 37(58.7) 63(100.0) <0.001"
10,000 ~ 14,999 21(53.9) 18(46.2) 39(100.0)
> 15,000 184(68.9) 83(31.1) 267(100.0)
Major
Engineering 60(60.0) 40(40.0) 100(100.0)
Basic Medicine 23(44.2) 29(55.8) 52(100.0)
Environ. & Ind. Health 21(67.7) 10(32.3) 31(100.0) 0.004"
Life science 30(50.9) 29(49.2) 59(100.0)
Chemical 80(73.4) 29(26.6) 109(100.0)
Others 27(52.9) 24(47.1) 51(100.0)
* p<0.01 by cross tabulation analysis
Table 6. Mean capture velocities of fume hood
(Unit : m/sec)
Classification No. of systems Mean+S.D. Min Max p-value
Total 227 0.37+0.18 0.10 1.70
Province
Gyeong-buk 193 0.38+0.16 0.08 0.98 .
0.024
Daegu 34 0.31+0.26 0.14 1.70
Scale of Univ.(No. of students)
< 5,000 10 0.40+0.22 0.10 0.83
5,000 ~ 9,999 25 0.47+0.23 0.13 0.98 .
<0.001
10,000 ~ 14,999 15 0.51+0.15 0.23 0.79
> 15,000 177 0.34+0.16 0.08 1.70
Major
Engineering 56 0.35+0.13 0.10 0.74
Basic Medicine 20 0.40+0.15 0.24 0.79
Environ. & Ind. Health 21 0.42+0.17 0.14 0.98 0.640
Life science 30 0.39+0.17 0.10 0.83
Chemical 75 0.36+0.15 0.08 0.83
Others 25 0.36+0.33 0.13 1.70

* p<0.05 by t-test, ** p<0.01 by One way ANOVA
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Unit : Number of labs(%)

Classification Yes No Total p-value
Total 83(36.6) 144(63.4) 227(100.0)
Province
Gyeong-buk 80(41.5) 113(58.6) 193(100.0) 0.001"
Daegu 3(8.8) 31091.2) 34(100.0)
Scale of Univ.(No. of students)
< 5,000 4(40.0) 6(60.0) 10(100.0)
5,000 ~ 9,999 16(64.0) 9(36.0) 25(100.0) .
<0.001
10,000 ~ 14,999 13(86.7) 2(13.3) 15(100.0)
> 15,000 50(28.3) 127(71.8) 177(100.0)
Major
Engineering 18(32.1) 38(67.9) 56(100.0)
Basic Medicine 9(45.0) 11(55.0) 20(100.0)
Environ. & Ind. Health 12(57.1) 9(42.9) 21(100.0)
Life science 13(43.3) 17(56.7) 30(100.0) 0127
Chemical 26(34.7) 49(65.3) 75(100.0)
Others 5(20.0) 20(80.0) 25(100.0)
* p<0.01 by cross tabulation analysis
Journal of Korean Society of Occupational and Environmental Hygiene, 2014: 24(2): 229-237 http://www.kiha.kr/



236 QI - O[ALR - WEH - DY
ATHMOHLW, 2010). -2jutete] 79 A4 b

A zA o W3 HE(MoSFP, 2013)0] 2005 <] A
gElol ARl H]"‘go]'—‘: QA AL 3L 0%]HP01]

2 EAel T RAS fAsE AN

=20] ILKMOEL, 2012b). o] 2| HgHE w
E AR % AROR o5 i AFATAE A
ol Hul, ATUHA FARe] ALREE 915
of Belthy AABY 5 HAFT AP HETe
FFEO VAW FHS E40HES shat gk o]
B AT o5 ) APAPU BET U FFE
of mel AL werskuA st

st FEo A% 4 HilE 29 4 9

J %

npA=, Hobd, B35 9] 5o IEEFE H A5
oF BFCHMOoEL, 2012a). Kim(2010)2] 5L9) 40]—‘11
A 9 A, B71A ] 2AgeHE S 718 F 2

N A Boat vz gk =AY ‘%%%‘ﬂiﬂ
£ 95.8%7} A|FE 1 WRutATE 87.5%, B
87.5%7} vz & AFEHI Yt Aoz HIFFo
o, Kim et al.(2002)°] =33t 50¢] w]ul AFR= Ab
I FEAEY MAETF e AT
Eubaz 32.7%, WA AT 43.9%E U 2
A7ATFe] AL WEnpAT 17.8%, WHnAI
143% 9 HobAL 68.9%7F BIAED Q= AoR
et A8 drdatet vnd of gddgs] w2 4
wog FotE it ol2gt olfe it A&

ek W AFATEA FARR] Bl A S %
T AR JEXPE«I 745 At A A

E;:Qﬁ"m{nig

=

=
A mEAY, A S40) WA g HETE
sha1 gl o] @Alolch. #Alo] Bl WASH:
TUHAY A PAAAE, Vel 2

http://iwww.kiha.kr

— = L
T Qe JH= %Xl'fﬂ% A Fagk do 14(Park,
— =
2 4SS GBS A Aol BAHE
A

AAE AR =S skl 1’/]—(MOEL 2012a) H o
A3 e U AP 0%t FFES A
Hlojof Fol= Bl Ml 1 A4do] nhaiw ol
Q] ko AHog FAIE QL) o] ESF e | A
YA A SRIEAR A% ARREE 99
A Al FFEE AAsoF & Aotk AbiehdE
B FANAE FFES AT A4S

= A2 0.4 m/sec O|A)
=& FA5IESE oFal QItH(MoEL, 2012a).

o A

A4Sl 2 A

ﬂ4

Nz A S i@f& A}t AlolF
0] 0.37 m/sec2 LB 7] miRiel Ao = LpE
o, AojFs E5EE 36.6%= WA UEh o
2 AZFsE 4220]9lth MoST(2007)2] B atof| o]3tH
AREd A7 2 digh o ddAd F 67 AF
Aof| ZAel= 137]9] EFTE = 53.8%((T70)Q &%
o] Ao]EZ0] 0.4 m/sec nPFo]Y o E3|, ojst
W APAe F5E s BF AlofSE 7w vvt
olgittal 3t} E3), Ha et al.(2010)S tiatalg Al
ZA A 53 g;‘q\:H A} 57H94 q{ag_ﬁuq 7o

F

L

I

712 wlgkl 5o
A% Ao A7 :j*—m 11101%@% Soon 2
she Aol ofUm wjst W AFABAe] e
Aejele Ao R FYsH Aolth wehy FF
Eo] oL thet v AFABY FARY B}
24 FE7} 2 o] YSe AT u wEA E
Sahok @ Bast 9l
2 v Aerge o

Journal of Korean Society of Occupational and Environmental Hygiene, 2014: 24(2): 229-237



et mE ojst
e RS s

4% FE7b 44
of GIA eIrom] B AolBE&E 037 misec 0|9
B, AR AN AASH Aol F4 ulerel
o

-
>
o o
it
flo
()}
w
S
2
o
%
s}

ole] ZAAT B AE Aol AT ot
W ATAEAY SESRET ML FFE W
o Sz W9 dokt 208 btk mebAl o
S ATAGAGNA A B A Bl )
Y, B4 58 A A9 BEERETE AN
H4Y 5 YES NAS oY) AT weol B
2% Aoz WErET Ed, olRA F5e| A
o2 Slstel FHEL WIEA] M Eolof star A
AFd FrolRE 7o Bl Wast At

References

Ahn KS, Kang DM, Shin YC, Jun YH. Environment,
health and safety offices of the top 30 research
universities in the U.S.A.-focused on the case of
Massachusetts Institute of Technology(MIT) J
Korean Soc Occup Environ Hyg. 2007;17(3)192-202

Lee DJ. The Analysis about wearing the safety hat in the
working field and promoting them. Graduate school
of social welfare. Daegu; Daegu Hanny University
Press. 2008. p. 11-15

Ministry of Education and Science Technology(MEST).
Safety environmental management * control of
laboratories(2007 ~2009).  Korean  Engineering
Association, 2010

Ministry of Employment and Labor(MoEL). Codes of
industrial safety & health standard. 2012a. p. 456

Journal of Korean Society of Occupational and Environmental Hygiene, 2014: 24(2): 229-237

PUBMY BT

g

=

i

2| defoll e 4+ 237

THok
o

Ministry of Employment and Labor(MoEL). Industrial
Safety and Health Act, Code and Regulations.
2012b. p. 45-65

Ministry of Health, Labour and Welfare(MoHLW). Japan
Industrial Safety and Health Act, 2010. p. 35

Ministry of Science and Technology(MoST). Standard
laboratory safety(Policy study 2006-2 Extra issue),
2006

Ministry of Science and Technology(MoST). A study on
preliminary validity for health management system
of research laboratories. 2007. p. 2-8

Ministry of Science, KT and Future Planning(MoSFP).
Law on Safety & Environment Construct of
Research Laboratories. 2013. p. 1-3

Ministry of Science and Technology(MoST). A Study on
the development of safety management for research
laboratories. 2008. p. 7~8

Ha JH, Shin YC, Lee HS, Paik SY, Yi GY et al
Evaluation of air contaminants concentrations and
ventilation systems in governmental agency and
university laboratories. J Korean Soc Occup Environ
Hyg. 2010;20(1):63-69

Kim YG, Kim HJ, Lee SJ, Jang EC, Rho SC. Factors
associated with the personal protective equipments
wearing of workers in small scale industries. Korean
J Occup Environ Med. 2002; 14(3):315-325

Kim YY. A study on actual status of safety Management
of occupational hygiene laboratories and evaluation
of level of recognition of laboratory workers.
Graduate school of public health. Seoul; Korea
University Press; 2010. p. 21-23

Korea Occupational Safety and Health Agency(KOSHA).
Technical guideline for safety and health of
laboratories. KOSHA CODE G-7-2006. 2006. p. 2-4

Occupational Safety and Health Administration(OSHA),
Occupational exposure to hazardous chemicals in
laboratories. 29 CFR 1910.1450. U.S. OSHA, 1990

Park YM. A Study on the actual condition of university
laboratory safety management. Graduate school of
industry hanbat national university. Daejun; Hanbat
National University Press; 2010. p. 3-5

Park SC, Jeon MJ, Sakong J. Assessment of dust exposure
and personal protective equipment among dental
technicians. J of Korean Academy of Dental Tech.
2011;33(1):93-102

Yoo KN, Park JI, Park TJ, Choi MK, Lee CH. Laboratory
safety management system and its role on the
performance of safety-related activities in Korean
academia. Kor J Env Hlth. 2005;31(5):365-371

http://www.kiha.kr/



