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ABSTRACT

This study examined the working site environment of Korean native cattle raising farmers
and their actual condition of wearing personal protective equipment as part of preventing disasters
during agricultural work. To this end, 160 Korean cattle raising farmers were surveyed and
a site visit was performed on 10 farms. According to an examination of the cattle breeding
environment, the major harmful factors were in the following order: fine dust (12.8%), organic
feed dust (10.3%), contact with cattle (9.7%), manure (8.2%), germs and viruses (8.1%), harmful
gases (7.4), contact with obstacles (6.7), and temperature (6.6%). The current status of the rate
of wearing protection was in the order of gloves (20.9%), working hats (19.7%), boots (19.6%),
masks (10.9%), protective clothing (8.9%), and specialized working clothing (6.6%). Nevertheless,
most Korean cattle raising farmers recognized the risks when they did not wear protective
equipment and the need for wearing protectors, but they mostly did not wear personal protective
equipment due to a lack of knowledge on the selection of appropriate personal protective
equipment and the discomfort they experience when they put on protectors. Even when they
put on protective equipment, 38% was inappropriate for the farming work environment. Given
the research results, improvements on and the development of specialized working clothing and
personal protective equipment to protect farmers from harmful and dangerous materials from
the cattle nurturing environment is necessary. Overall, based on the study data, objectified data
collection, a determination of the necessary performance elements of personal protective
equipment, and R&D will be needed through an on-site current status investigation.

Key words: agricultural work, hazardous material, Korean native cattle, personal protective
equipment, safety accidents

Received: 28 October, 2016 Revised: 23 November, 2016 Accepted: 23 November, 2016

‘Corresponding Author: Kyung—Suk Lee Tel: +82—63—238—4167 E—mail: leeks81@korea.kr

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—-Commercial
License (http://creativecommons.org/licenses/by—nc/3.0) which permits unrestricted non—commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.


https://crossmark.crossref.org/dialog/?doi=10.7856/kjcls.2016.27.4.891&domain=kjcls.or.kr&uri_scheme=http:&cm_version=v1.5

892 BIRX|CIMEMETISIE|X| H27H 45 2016

I A&
FEjuEte] FAkE A

AN BAEE] S EASH
o] FolAaL 9= FAlelt 53], gh9~= =] A
o 7Rl ARl FHEoR TP W AR 70t
She-of TRiE A Ao gt ) Bk wle- &
83 A5 7 AL Q. A L] Apsol wEw
FH ] S AR ek AR BT s AEA
O FAf A4 FAel ot 2011 0] 5057+
n|ke] FAtR F7R= 7HAEk whgel] 10057 o]
% AE7e] e HEe] Skeke] L Rt wE
Al G AL ek ol tigk 7 AR TR
2011 181570l A 2015 28 4= 1.574] =1
Al Z7V8}THKOSTAT 2015, 2016). ©|$} o] 3k
AR R g ool Ese] 71A15}
9 2Fs3} Fo] ARFAEe] dniske A]ikale] 7|

A 2 A FEAS AT 3l
T FAky e g 14F ARl w0
2 71Ee] EHAR] dwol o)t HEALAL AEE
2 A4 AR F7IRER FY, 7Rl 2y
= F3l7ks 5, ST ARl 5o vk 919 -
ol QAR E QbdskA] Fgh Al Aol F41
7he-d] 4 v AR 715 s Al
71 9 fslzkeel] ofgh 557 A3k ulolz]

T R
ofak QFEAY Fo) T Agwe] U2le] B
=
T

2
o
iéi
An)
ik
2
N
4

:

i

2l 3 FQ
.o (Korea Dairy & Beef Farmers Association
2009), AFAR] ARatabe] A4S S A9 24 A
ol A= A ks gk Ajhet IR ST
282 T84S ARSI Song & Lim 2015). =
gk F FAY AR s Q1 ghAas) 417k
ARz S HAlEel v FH okl 7
o] ETHPark et al. 2009). 4K 2745 3 717
s} % AFss} 5] 94 TR TR AR
Ao} QPatar 11743k s2dS 219k b2 e] A
Lo} ZiRIE G 2ge] st 5 BAAE el
{13 1=2o] g ofn] ml=olu) A Rellx= =}

o] 2ol wiet et Aol i e
off thek Aok 7ite] g ar QIEHRDA 2008).
ey =je] el Fakee] A, fAlE =
© Fike 2R kel AlFstar glo] Al F
Ae1e HRAS 913 A= AiH ow 53

Aol Aol 7] &

il

524 Aol B 7iQIE S SATHRDA 2008)°l)
A G- =e] SR AR AR A TiQlE S
ARE AlTsiglont =] FiEHEe A3telA] oF
At 25 alell 713 A8AolH] Sigk Sxe] U
th 2e]al Eolut 8] AR TAREE flste] W
32, AIEM, 2154 Fo] 716 Al s A
17-(Hwang et al. 2009), 7AW Bk 28
2efol] 7t 224} AH(Moon et al. 2012), 4k
ARRRE] 718 215 st 37k W 48] yet
ZA} A (Hwang et al. 2012, 2013) 5o] g1lort
A AESHTRE AT el w7 Sl
F o= ghEat A A0S gk w3 QbR
2 AZAE PESIIAL(RDA 2014, 2015), FEll
Aghet ST S 3 A7) = ATk
(Kim et al. 2014a, 2014b). ©] AllM= FAF 52t
o G AeEAkE 79 R 43 - fral] 81
QIS B3 /RIS QT E= IS
Arstiom JIRIE ST /LS sk 7|9 Al5E
AE3leltt o] A7E Ed=E S4k w1iele] 1&
23 olejel] FAF AJAE WSt 5o ikt
RJNEST 7ol tigh A7} 218 Fof] IrkKim
et al. 2016; Seo et al. 2016). 2~ AR} B3 A
T TR PE(R)d et A7t A=) 5=
24T} Fead Je2Fs TR st YdE F
QPAARAL AR B ol 234 ZHEHRDA 2004),
& SAA gk Al 3 9 AlaL Ao
L, AAIREE 591 & Aeiakar 2 Aejutel 2
A7} AJATHKIm et al. 2006). Lejal ZAe

4, 571 A 919, 6182 L it

ofN

7

-

o 1f

A

-

e
off



2 59 Sl allell gk Avle} ofol] vk 52k
AfaL oS 918k s 7tol= Wizto] 2USlal(Korea
Dairy & Beef Farmers Association 2009), ~L ol
T THE S #
gk 2 A gl tigk At X1 SITHLee et
al. 2008).

ols} o] =50 e} tie v} Wasgle.
L ghe- T 55919 QPR g A= A
v njga el B ALAAe] 53] A)
e flate] 71E AT ARE D8slE 5
nit} Agolgk 54 aegbd 280 A7
wleb - Aol Oiek 919 - 8l 291 8 <
A ) sle} o) A 2AR77) $4solo} 1
ZoIT, olo] & Q17 - ALgAle] 773} ek
= 913 A 2 T e dsto®m Als: 3
% 05T A4 FAE SaEgon), ol B9
ApAe) A4ael) A3 ALET e 9)
g ARAT on7}F oS Ao HLITh

AbEE], A, A

II. 97494

o

1. ZAP
B Aol Al= gk w7kl w2 3 9

RS AHE getstr] flate] 20151 597-H
201651 5871A] 34 Aol FARH= sRlE
o= AT AR} Y HREEARE FEEISit
Bogpe Ax 147) A - = K] 3R ALS 159
S AR 16075 AAste] 2ARISITE 12
AL 57 PR AR debde dRAe] 1070

w2

2

2. HEX| ZAt Y HFYZAL

- AR E7EERANE 918k AR TS U
T EFA T 2lE g sl w3 AR
7 ord¥he] H7FA 3 (Lee et al 2009), ZHH <k
] A= AE(KOSHA 2013), Y 2 553

L e o

i

512 AR A

EEER

il
1%
AT
it
5
-4
Lok
oo
>
4
HI
1z
oo
©
w

28 a2l (Lee et al. 2008; Korea Dairy & Beef
Farmers Association 2009), 52+}] eFdw A F7}
ASAIE A 37} FE(Kim et al. 2015) 52 A18)
AT S Farsle] A S AsISick A7

7 gl tisto] 2] Qb wae] szt s

Hkgslr] flel] A7k AA 278, AR A
7} 1%, QU7 2Ev) 2, FFRA ¥ Ev)

) 5
o] IukA] ARKEER)), ¢ AR, 9]
BT ZRGAE|(8F), S21 Qb1 F 7RIk,
ST 2E (TR R F 48 Faow A
Ak AEA g2 S Felle A Z

(Closed ended), T 73 2=(Open ended)<
AT ZAPE XlE= B9k 2ol tigh o]
5 7] 93l SehAl et 5 xaslsint e
I HEEARE 919k -2 vlE] AAlE Al
2Eo] 7IHko g 3he- AR $H 3 ARIE S 2
Ak F71E S8SISiv BEgk A5 SIERTE X9

o

He et 715 9 A Z29e Al

e
rE
4
>
>,
ot
ot
T
>
S
riot
ox
=
ro
G
-4
NI
b
2

o}, oia} ol o] SAdel e B BAS -
I

A7, FAFEA(ANOVA) 7} AR35(Duncan), 217
23S EE3ISIT) A ol tish A1 EARE
HOoZ  (Cronbach’'s o #S ARSI

Cronbach’s o 2 0.5904 0.6 Fo]H v
A ksl 0.70]°Fe]A A (Acceptable) 7}
3TH( Nunnally 1976). 18] 31 AE-ZAL 0] 9]
AHH 24} UL 7% 2 B HolHE

fo o



894 = A|HALZ|

0%
e
i)
o
ton
Ral
>
~
3
M
>
foi
)
=)
[
<)

Igs]
o] 55441(SD=7.341)0]aL, AW 3= dA)
7} 975.9%, AR} 25%= FAl] HlEo] =3kt o
E9] AR = 404 mFhe] 31%, 41~504] ©]
317} 18.1%, 51~604] oleb7} 538%, ~12]aL 614 ©]
o] 250%2] HIES BTt H 5121 A 7}
I+ ZAA 6041 o o] a1Es} Bl 20.8%<} H
gk v ghe- ARgARe] s AlskE A gles
4 THKOSTAT 2014). °o1&9] W82 F3hal
o817} 16.3%, 1587} 38.8%, thstal o)

—_

Table 1. General characteristics of the subjects

P Total
Classification Item N (%) N (@)
Gender Male 156 (97.5)

Female 4(25)
Under 40 5 (3.1
41~50 29 (18.1)
Age 51~60 86 (53.8)
61~70 37 (23.1)
Over 71 3(19
Elementary school 4 ( 2.5)
Middle school 22 (13.8)
Education ~ High school 62 (38.8)
College/university 61 (38.1) (188)
Graduate school 11 (6.9
Rich 11 (6.9
Living status Average 128 (80.0)
Poor 21 (13.1)
Gangwon—do 7 (4.4
Gyeonggi—do 11 (6.9
i Gyengsang—do 72 (45.0)
Region
Chungcheong—do 24 (15.0)
Jeolla—do 37 (23.1)

Etc. 9 (5.6

45.0%°13L, 5] BLraES Bge] Hd olshrt
6.9%, B% G0 80.0%, HE 4= ool 13.1%
2 Vel T18)al 27iRke] AR E A u
TP} 450% 7V 39k, ARE(231%), F
%=(15.0%), 471%(6.9%) &2 &= Yelstt
(Table 1).

2) 5789 YurE Ak

oz} 7] ER1 Afre] FAKE AR 98]
HE-E 96.3%S B3I gh9- Aol AR <]
B @ F= 19.69(SD=9.43) 0.7 26\d o]t
200%% 7P =2 ulg= veRith $k9- AlSel &
APz 71 Bt 24AF = 1.9 (SD=0.773)°]
AL, o5 FFH R v o A el Al
of 23S skl Ut s7hd ARshE et
A S B2 A3} 1295793(SD=99.0F) = ZAK
Ak F7VE Hit AR TR B 205 ol
ZqtEL E7RE 3.8%2) WhHol 20055 ode] that
B E71e) BlES 191%= A ek Tl E

ﬂ?

=

Table 2. Agricultural status of the subjects

Total
Classification ~ Item N (%) ((I)\t;
Possession of ~ Yes 154 (96.3)
160
farm No 6 (0.7
Less than 5 12 (7.7
6~10 15 (16.1)
Work 11~15 24 (15.5)
experience 155
16~20 32 (20.6)
(year)
21~25 17 (11.0)
More than 26 45 (29.0)
Under 20 6 (3.8
21~50 33 (21.0)
Number of 51~100 39 (24.8) 157
livestock 101~200 49 (31.2)
201~300 21 (13.4)
Over 301 9 (57
HACCP Yes 61 (38.1) 160
certification No 99 (61.9)
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ZF71(11.1%),

A% 42, A,

Table 6. Use status of major protective equipment that they are wearing

A E542(11.8%), 4 o AoR Hyl FAaL, A
FAPYA(10.7%) 52 2ellA] dib- H3 ;é]';r_LT‘:“ o
o) W57 F850 Brerle] 2 AL
s}, miad Fo 8 HoT s Z"Q_ AejzAt A}

o7 ok
o

stel AT S 9%
o=z i/\}E]“E‘r(Table 5).

2 Bl o

A(344%), &

oF5=01(8.1%)

5].0& 1:} A8 2

b AN AL O

Z-g3kaL AL, A v 2] Aol gat g 3E(25.0%), 718 221
gl Wl 5o HETE #Eehs BloR e 9 A= O (63%) o=
o} ek e o & Qbds) = Re AlA S GEo A9

Alarel FHAE HEE Fo] ZgAER= ulg- vk (538%)} ¥+ Dhﬂ(cﬂ

EFolA Al AQd

Wearing protective

equipment Kinds of product N %) Total (N)
Dedicated Working clothes 34 (21.3)
Sweatsuit or outdoor wear 23 (14.9)
Working clothes Old clothes 55 (34.4)
Daily clothes (casual wear) 40 (25.0)
Preventive work clothes 8 (5.0
Ordinary mask purchased on the market 80 (50.0)
Mask for proFection against yellow dust that have been 26 (16.3)
Mask purchased in a drugstore, etc. 160 (100)
Dust or gas mask 27 (16.9)
Not wearing 27 (16.9)
Ordinary helmet purchased on the market 100 (62.5)
Shading hat for farming 14 ( 8.8)
Working hats Straw hat 7 (4.4
Safety cap 8 (5.0
Not wearing 31 (19.9)
Cotton work gloves 38 (24.4)
Coating cotton work gloves 72 (46.2)
Gloves Cotton work & coating cotton work gloves 37 (23.7) 156 (100)
Ordinary waterproof rubber gloves 6 (3.8
Etc. 3(19
Ordinary sneakers purchased on the market 28 (17.8)
Safety shoes 21 (13.4)
Work shoes Ordinary waterproof rubber boots 78 (49.7) 157 (100)
Safety rubber boots 25 (15.9)
Ftc. 5(32)
Safety glasses 12 ( 8.8)
Eye protection Coggle glfisses 5 (37 136 (100)
Not wearing 116 (85.3)

Etc.

3(22)
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(62.5%), 518 AFEEAH8.8%), FIR(5.0%), E
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N
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Table 7. Reasons for not wearing proper
personal protective equipment for
the work situation

Items N (%)

They c'lid not prepare protective 47 (34.1)
equipment

Thc'ay have protective equipment, but is 56 (40.1)
inconvenient and cumbersome

They qon’t feel the need for prevention of 8 (58
accident

They have no knowledge about protective 12 (87
equipment

Their work efficiency is low 15 (10.9)

= O W gt 497%2 7P e vl
BRI, Algell A Tl duk 53} 17.8%, oFd
8L 15.9%, eHA3 13.4%= VERT) 213}
2 3 A slE 2h85la 9lor) o) Hoj
5 59| oF-F40= Qlal Wl =43 4o ukel
Atare] 9247} @lar, A F9jol okt o]
A ZoF eI 58 Besp| 98 JoEe
Hobg go] 88%, i= e 37%S KA, T
RHo72 28314 ok Svto] 85.3%% S =4
YERT) = HeTme] A9 Afiis skl 9
B8 Witk ole} B2 o= 1

Uil A Al Alsge] B AkR
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=0 38.0%7F 2831903, 62.0%= 2831 =
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S5 AP, 2P EsitE 9)7do] 40.1%
2 7P =%ar, HlsA] RelA 34.1%, AT-sEC]
o4 A7} 10.9%, HoTol thh 2| 4]o] §loir7}
8.7%, 18] 3L FHALALS] A 8AS I =AATE
5.8% = ZALE ATH Table 7).
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5 Btk BAAY} AA) ke 2.648(SD=1.17
HoR W 5 Wt Z olake] RS Ho|
= A0R BT 534, Haayt 2 AEA
QB A 5L 304 oo o A wiEs}
AL glonk w4, divkRg, 2]l o] oFF
A, AEF 3 AZAE AlEt] 23 g @4, Al
A AR 1A 5L 304 MRk R 1E ofsle]
07 ZALE QT Table 8). 8- ARSAL 2
2R88R= 7H] Al w2 Ajo]E ANOVA #-4]
3t A3} AEA] (F—value=3.254, p—value<0.05)3} A
B} o] AZA(F—value=3.725, p—value<0.05) =1
oA BAKoZ femlgt xjols BT) ARZ
(Duncan) A}, 21549 749 Edglold 2 o9
o] o= Fib 18 2RdETt frefulst A7t §ld
o} ¥ % 2 s Bt 9548 Zlog el

(p—value<0.05), 71Z2A4& Efo|d & o}x-%o] 9

e

(571 &3]), 7IRIHE 28 9 A (67
), ZIRIRET T X267 E3hHe
Lo B 17/ el tigk ZAP} o)A
7} 3ol digk < ¥7ks 5% H=(1 A8 18
2| g}, 2. 18X ot} 3. BE 4. T 5 vl
TEthE Z2ARIICE 2ARE) digk AlE % HE

Table 8. Satisfaction with the current working clothes
Unit: Mean (SD)

Clothes type

. i Total

Questions Working Sweatsuit & Old clothes Daily clothes i)a

lothes (N=34) outdoor wear (N=55) (N=40) (N=152)
clothes (N:23)

QL. Do they ventilate well? 300 (0.86) 305 (136) 3.02 (1.03) 3.00 (120)  3.02 (1.08)

Q2. Do they absorb sweat well? 2.58 (1.26) 3.05 (1.33)  2.84 (1.28) 2.74 (1.14) 2.79 (1.24)

Q3. Do they help preserve body 303 (1270 3.4 (1.36) 327 (1.14) 288 (127)  3.10 (1.24)
temperature?

Q4. Are the contaminants removed well ) o) 15y 399 (108) 307 (125 331 (128  3.13 (1.20)
from washing?

Q3. Do the clothes get torn during 273 (1L15) 245 (1.19) 239 (1.24) 221 (115 2.42 (1.19)
work?

Q6. Does bad smell stay on the clothes 501 16y 510 (0.97) 204 112 215 113 2.19 (L.11)
for long?

7.D ing af hing tak

Q Sh‘;ersﬁdrymg atter washing take 220 (1.08) 305051 236 (1.03) 218 (1.10)  2.39 (1.03)

Q8. Do they ger easily wom out due 0 o3 01y 545 (1.14) 234 (1060 256 128 235 (1.10)
frequent washes?

Q9. Are they convenient for activities 268 (128) 300 (0.84) 246 (1.03) 215 (093  2.51 (1.06)
because they have elasticity?

Q10. Do they protect the body well 204 (1000 265 (0.88) 247 (097) 2.53 (0.96)  2.42 (0.97)
against hazard?

Total 261 (115 279 (.14 263 (1L17) 257 (1200  2.64 (1.17)
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s

ut

Itertion to recene
tanng on PPEs
5

Necessty of protective

eqapment
fam worke

| Awareness of rigk: of
electric shock

a) Agricultural safety awareness and attitudes

Weanng ofproper PPEs

during farm work
s .
Wearng of work 4
heimet for protection 3
of head or face

Weamg of quaranme
dlothes during -
quarartine work

. " .| Maitenance and
- storage of PPEs

Replacement of protective equpment
that needs to be replaced

b) Practice of wearing personal protective equipment

Time for replacement
of PPEs
5
a4 .. .
Performance range of Mhm
PPEsty ik fictor 3 ) personal protective
? equpment by ik factor
Caring and wearing | Type of PPE
methods for PPEs n ime with the shation
Washng management
of protective cloths

¢) Personal protective equipment—related knowledge

Fig. 1. Level of recognition safety accident and
personal protective equipment-related
safety practices.
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Fig. 2. Example of a cattle breeding environment.
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Fig. 3. Actual conditions of personal protective equipment.
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