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I APA7 & o] 24 ul7
2.1 A A=A

F-2d(injury )& A 2] 84 91 9 X] (threshold) ©]/d2] oy #]o] thgt 3}rfie
ZHE 7]dsks AAA RLDE ouRI(ICECT 2004). A -
(occupational injuries)< w7324 <% A Al Ao = 88 4 Q= dl,
SAol i G2 oy A o] e &gk FAs oA £ (traumatic

=]
Y &

injuries)olehar stul, MR FHGol} Fed B4 o WHH wmEof
s

=
=
A

R8s

)
o3t K4S T 2|4 ASk(cumulative traumatic disorder)o]2kal 3kl
Abal(accident) @ F-(injury)> DA #EEHo dom, soo7}f
obdo| = Eslar FeoloxH AFE-HtH(Langley, 1988). & Alal7} &A%
TS BFHoR oyt AL ofyAIRE, BE FAAS Alagtal &
A

= A9 Adolth(Khanzode et al., 2012).

A A, AFaL 2 Aol #ete] B2 ATEo] o St Abald
oo tfgk AHH © 2 Khanzode et al.(2012)2] &7l oshd, 7)<l A
Gy BAS des Al Hdlow HFde AlarAd EFE (accident

=
proneness theory) X# A
A=

N
)
=
@
@
=
=
o
S
a.
job]
=
o
o
S
o
§2
)_A
©
—
©
N—
K
=

=
(Heinrich, 1932)011 ot AW, FAY FEGEI od BIxEES
AAsE YL Aste= 984 AW (injury epidemiology), 123l A
A B A s A FAAC AL FHE FAEH] 9% A ~EH A EEE

(system theory) S©°] At}

Aol BrHa A e Sullsh S99 gaolA FaHM, 1 R4

s S oARA, 22 B AdHY, v B AR, aEa fAR

o

b

1) Injury is a bodily lesion resulting from acute overexposure to energy interacting with
the body in amounts or rates that exceed the threshold of physiological tolerance.
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Agom F2T g vk gL 5 H%H}?Jﬂiﬂr A1 E o 2
faH o] zpo] 7h E A ghrh(Shiina, 2013) T3k Aol & 7P Aol A= o
A, "o RYF gl A AFe] aFARaL %—Q othgek A @ gel &=
A 3k (Davis and Sheppard, 1980; Shiina, 2013; KOSHA, 2013). KOSHA
(2013)°l oJ3tH, Abge] uFAbare] whAn]go] ‘Wol Y o} dol Y
Hoh A YERR AL, AP s 2 "ol A gAY, e
A AW A 7] Ao e

ON

Davis and Sheppard(1980)+ FAIAFdo) o] A ¥ =
o] A AellEs AL, HaL ARaLE o] 2S5y 19F AF oA
a1 WIEe] AR S B arskglnh. Shiina(2013)E A1 &gl A
ool A o] ‘Wol s} ‘w11e] 7’ 9] ofx} Abarel] thgh HrAWI ol AE 2918
Hlul 418 d vk Mital(1994)2 H2 2 Q1gF Eoluf & H-919] A7 &4l
Aol &= @A S-S %] A 313 T Nicholson(1985)2 ‘“&3%F 3 AFal(handling

accident), SRR 2F FHES 24 WAL

2.2 494 B7

A (risk) S BFHA A 2 Ay #dHE 7dEA 52 S0
Aojg 4= 9l © ™ (Kushinir, 1985), &4 7}(risk assessment)= FAE ¢
/98-S AEatar, 149 WA 75 A (likelihood) 3 A3} (consequence) S
FAsF= Aoltt A A8 ¢ & (occupational injury risk) S E4 A H-E 4=3)
st ol AsE B + U= 7FsAolth f1dAE 7= e AE

el H7h, aea fEA el A Adadle] Wask FAHE AA

O

n ]
U (

A ETH(Maiti, 2005). YA F7F HHE o == AAgA w7 g

4
=] 5 2= [e) o) S O o)
oZ BRY 5 qlon, E o5 AYH, FEH To 274 YoPRon

¢



Ho] AFAAEAAY S A E R TEE AEA AFds] HE AaEd
AHE ALEsh= 7 8Fo] i (Park et al., 2015; Jeong, 2015). ¥ 5o A
Alo] E7HE Y A Foll A EAg A E AH A HE HAELES AAA
o7 FATALCE ZAREASHL, ¥AAEE A4S HUlste @8
(hazard factor)< 2®slaz}l ghrh, 1 AAEEQ] 3448 A8 2 9394
H7he ASE Aoy S FHsks ol &3 AEE Al 2

o ol A o] F A7 Uﬂ‘%Oﬂ 2 el w2 A

} 17 Eth(Shiina, 2013; Leigh et al., 1990). Z}7he] 34242 2]
OS2 F57] wiel A5 ek ofdE fdE obrlshs Al

b o] 2] (safety consciousness)< A3 WEstH = 442 HE
(attitude) ¢} <12 (awareness)’ Ao}, P33k (Cox and Cox,
1991)4 QFA 9] 71 (Zohar, 1980) % Z&ojuf B xkd o] QFA & ZAFSIE=
HEH (Hofmann and Stetzer, 1998b), FH A2 711 S| <] kA4
gk e}t Q1o b7+ b #EE Aol 3ALe] A
Wyl gk AL J1AS o v, Qb AL b A ol gk 4
A ApalRke] 146 248 9531 A vH(Barling et al., 2002; Koster et al.,
2011).

o)



Westaby and Lee(2003)% QHA 2] 2] (safety consciousness)-< A3l (injury) oIl
sk Aleleh4 el UWH%” 9| shfelm o]F Alolo= F(—)<e] AT}

NeS KIS ‘jr = AT PP YA AaF A= AeTe] b oA AfAL
Ho A E T 754 1 =& A A3tk Neal and Griffin(2000)-2>
oA I} (safety performance)oﬂ v 2| += oA E9]7] (safety climate)?] <3k

OFH 2] 2 (safety knowledge) ¥} <FH-57](safety motivation)ol] <]k ujj 7]

7} S-S B3 th Zohar(1980)E eHAE-$7] A4S 9lste] 8 719

4 H HEE AAEA T Lee(1998)+ b E3}(safety culture)

H7HE 95t =8 9 7] ol AA b H = (attitudes toward safety)el]
=

=]

A H=E RS ol S ALRETE 4L FFEe SAVE £
Aate] A=l on vaap Ao okl dA, 919, Ade)) AR,
bdatE, 9, o, EA, A (Lee, 1998). T12]3L Flin et al

o] ohd 223} ARapele] ehde] tiat Q143 Aoz Aol
S A AR AE AT DA BN TP A, A

B ATAE YA FAYY £2S AA4 AL o) R 9l
J:
o} J
AR EE S AARAA LS AR by FE Y FAH FFS
K S

—

A (risk)2 ol® 7FA7F e AS ZATE el S Ase 2
7Fed' s ovlat, @A A4 (risk perception) ‘oW Ajsfe] Ay
7beda Aale] Azt dol gk Sl (subjective) B o2 Aol H T
McLain(1995) 719 dAg-50] ARl AAl9F 85 (attitudes and

—

2) Table 1, Characteristics of Low Accident Plants, Lee(1998), p219
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el

SRR

behaviors) ©l

(subjective)
objective) /&l gt

Oldham(1980) 2]

3t} Hackman and

2L

o] £ (Job Characteristic Theory)®l 2|3},

3

==,
=

2]
A

To-

Aol

e et Bl

Rl

A0]7]

o

3 4o e

2]

229 7pA), JPH, Tt

AastE dbdstar it (Mearns and Flin, 1995).

s

0

e PE ‘9

ol@lth(Locke, 1969). 2] Aol 23}

MEoe=w 1da

o f 7Mth(Hart et al.,

ER

9|

-
It

of Tk A

Neal et al. oA <18). webx AFA A

T

a

Aol = (Gyekye, 2005).

| =2 7hs

9|

9]

o

A, AR ARERE wEEY =

HAsHA

H

=3

o

N

—

N
)

—
o

o



Mk A

s

EEk

—_
110

L0 ] I
]_,41:1!1-_1

s
A

3+ | Barling et al.(2003)¢] 5

(Gyekye, 2005). e}

job

To-

o

il

o]
%2

NI

o wi7f a3l ¢

o
job

[e)

() #A7Y

1

o oy 74H AH~E

=

g
9] 7] (safety climate)E A gc}a

=

A& (safety training)

}

o
1l

NS

o
R

7
o BAbS A e B

=

3T

&l

9

A

=t} Birdi et al.(1997)

Ho

hya

e

T AT}H(Zohar, 1980).

foiz
=

A FUT 2Ea

1

s

(commitment)©] AU}, Cohen et al.
2 3|Afol A

=

3T

001

=

o] JEHoIAE Bl M=

2R/ )

&

S
20
=

=71

of A

st A
il

<

2

R

.]

H
%

s
F

A

HAES

(Zohar, 1980). ¢

=

(1975)¢] Aol <

o]

%/47)

<
T

A=l v

)

_10_



= o] A ATH(Cohen et al., 1975). ©]

jgace)

T

’

A Z2AE Y aYEes

s

b

o]O

o]}

=
[e)

@7t

14 2l Ao 9]

o] Hu1g B3

=
g%

7

2

7F Ak //

U
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L A EAE0e] HGAASA 24

3.1 A4

3.1.1 A7 A+

gh=ro] AbgiAfel 7] 7 A= AsAre] A Sl A3 H R
F=r A B ok AR ATl oAs] ERetal JlenE, Aol
ARAAGR] Fd& S &5
ANAE AE, AF, B, AslFdEz SiEdel o Afeiet &9t
ol o3t Ashat= E7she Fgol dAEoof Frt. 2 Aol A= 2008
dE-E 2012 A7 9] 5 A7 Aol e AT 3 5 AR AdAE
do® Addad] FPEF7E /b 450 B Asars Bt en
Stk <E 3-1>2 5 W 52H2008 ~ 2012)9] FF53 F LA FAY
98 AsAre] FxE dehla vk S Al Al Ael
45.3%, 1)L o] 2l A Asf el 54.7% 7F AT A= e

ApgAbLE S o] A sl Mg A E .

hu
)

e

AT ALy FA P
e BAEtat Ao Aol AATE Fdge #3
14 #ol7k 9 4 AT, 2 EH L ez

LN ’ /é -
P AX2Y, aa ARG TP R BFE 4 ok

2
£

(2
9,
_a

=
L op



<E 3-1> A4F 2 AN LE (B9 F, %)
a2 %% 7
3 % E % E %
<] 204 46.6% 0 0.0% 204 45.3%
<9 234 93.4% 12 100.0% 246 °94.7%
A 438 100.0% 12 100.0% 450 100.0%

3.1.3 A8 &4

=, A4UE

HE tﬂi‘&ﬂ e}

Chi-square test&
ARagd o

o ol

3.2 4+ A3

3.2.1 &4% &

o] g-3fo]

IRE, ASBAE destglon,
PHE A5 = %“Jﬂf?} XH6H7}
= xﬂsﬁuug EX

92 A

3.2.1.1 GAT2E EA

<

]

5
w

Ry
s i

5.6
Fd

il

[ —

i

w
R

N
o2

J

>

E‘r\ﬂ

A

e

A% 8] FE(FYAF)
SR AT R N

R

AR

2
=

ol &

-

=
__}\6]

o &
AT

1:13

Mz e

o) 5FE 0,052 AR

_13_

=)

A A

d, 1A

24:71718)

=

2
A4 157 o]sle] A7}
13l 93 502 o] 3|ALA 29.8%2 A Ea )
2o A 2] AF 7} 45.3% 5 2R EFa <9

g

o Aaal asd A EA(FR), 82 —E—H(L}O] 57171,
5 (LA ],
52 /\4240}0311} xhﬁxo}
ﬁw}q =4 A& EA(
g )el wet xpo] 7}
TEHEUTFTE o9 A Wslske A

+ 7he #

A e Aol




b= ez Yebsth(x’=6.5, p=0.091 <
o Zs|Abe] qfRe] uwhel AjS|EAy w]go] 2}
A2 Zoia & $ gtk 282 A8 oOus 93 2= 34}

=z
of frsl Aedgre] MR TR o]Fod Aast qlrh

2t Zo| A= 54.7%
0.10). <5< 0.10

2
D)
Oft

o,
b

<3 3-2> JATFEE AR FE(EH H, %)

o A 7F R 159u 9k | 16~29 | 30~49 | 509 o] | A
s 74 38 36 56 204
<
% | 36.3% 18.6% 17.6% 27.5% 100.0%
s 86 27 55 78 246
2]
% | 35.0% 11.0% | 22.4% 31.7% 100.0%
s 160 65 91 134 450
A
% | 35.6% 14.4% | 20.2% 29.8% 100.0%

3.21.2 94¥Y EA

<3} 3-3> & At dFE FEE e = ], Als HAAH S-S A
o= 30tH(34.9%), 40t0(32.7%), 50tH(18.9%) =22 Yebt) = 2H]
o= 30t As7F 42.2% = 7FF A YEE v 29
Agoll = 407t 34.6% = 7P A JERTHE = 162, p =
0.003 < 0.05). Adae] FHol we} A= st Eo] Aot
@ gloh webA AadEs A 22X = AP oEE AYgal
ol wel o] Fold Fart vk 30t 40the] AsiAE S As] LAY

o e AL AsAe] hilel o] slelshe Ao HHE F

=
do

=

ot

.JL Mo oft

_14_



294 604 i
Ay 30~39 | 40~49 | 50~59 A
s ol
o I 26 86 62 26 4 204
% | 12.7% | 42.2% | 30.4% | 12.7% 2.0% | 100.0%
og] I 30 71 85 59 1 246
% | 12.2% | 28.9% | 34.6% | 24.0% 0.4% | 100.0%
7 I 56 157 147 85 5 450
% | 12.4% | 34.9% | 32.7% | 18.9% 1.1% | 100.0%

3.2.1.3 A¥¥E EA

<3 34> AR &7 AEEE el dl, 25 71%10] 5
o] Aol A& A7} 40.4% S 2FAEkaL 671 o] &Sl A A= 22.4% = A
shal gtk A Fol| FHEA o5 AduEL =A JERRT
(x*= 25.6, p = 0.000<0.001). x* #A Aol o AFH4re]

of wt FdAte]  FEEE AN ES 2ok @ 5 gk 59
103 o] e AEAES Azt B A A hde] gt A2jo] K-

& Zo R AET 6 Y ot 2EAEY A= FFAAET oty
gt Akl oiste] Fe] <AASHA Egk FEHE el dete A

o= siMd + Ut

0.5 10d )
74 0.5~11| 1~2 2~5 | 5~10 SHA|

=1h=] s o] Af
o s 46 23 27 40 19 49 204
B % | 225% | 11.3% | 13.2% | 19.6% | 9.3% | 24.0% | 100.0%
og s 55 25 26 26 8 106 246
o % | 22.4% | 10.2% | 10.6% | 10.6% | 3.3% | 43.1% | 100.0%
9 W 101 48 53 66 27 155 450
H % | 22.4% | 10.7% | 11.8% | 14.7% | 6.0% | 34.4% | 100.0%

_15_



3.2.2 ALF

3.2.2.1 ZAH3H

o
~
—

+ HbdHo| do3'e] A

o

CEREE

J[m

2914
0.000 < 0.05).
S4o] oA AL Ko

el ek Aoy o A

3

01_4
T o

ERGEER
IR AAYxe Fo w SECIE

=
£4

3 35> Ao HAEEE At FE
7.1%), 913 (15.8%), nFAIL(8.7%)
B ‘"oz 'y ‘Koo ea) 2 L] 2t
Sul 2ol AQsRl

=13 o]

=z
QLN .

AAR=S

2=

2~ 0
o —

=

%4
Jol B

EAISE= ),
© & hERsk
Aol A Eo] st
=7 =4 YEhda
I e =10

Eetiins,

Ho % (44.7%),

A s PN

<3 3-5> YAFIEE AefA FE (F91 H, %)
5}z,
44
wy | @l | do] | mE 2 | ny | A,
o i 9 " 71€} | A
g9 | 3| 2 (Aw| 0| 9 | e Ay
=2 O
Z_}‘
o W 88 | 44 | 1 | 23| 19| 7 | 20| 1 |20
U1 m19% | 2.6% | 05% | 113% | 93% | 34% | 103% | 05% | 1000%
o W 13|27 | 38 | 15| 23 | 8 | 14 | 8 | 246
A Bow | 110% | 154% | 61% | 93% | 33% | 57% | 3% | 1000%
g W 201 | 71| 39 | 38 | 42 | 15 | 35 | 9 | 450
A g wmme | 155 | 87% | 84% | 93% | 33% | 73% | 20% | 1000%

_16_




3.2.2.2 7|&E¥ EA

<IE 36> AFEAe] A0S AFsteE VA AR BEE HASE
Ao, AAAoR HW Fx2E Y Wy (34.4%), =777 2 4]
(23.8%), +&TH(12.4%), €7 - 7F7- R B35 (7.1%) o= Hebstt) 2
Al VIEe] BEE AEEYW, F2E E oake, aEa =9 7] 3
of o3k Ajal] LA Eo] PEle] 2rFFaelA &3] A UERRTh &
9] 2P Aol A = et vbA 8] - 7 F H]E

z | &= =23
B i RN :
7I0= | 21T 7+ ZIg | A
s AA | =

sy | Ml
o | 8| 64 60 6 30 14 11 19 | 204
Wl % | 31.4% | 29.4% | 2.9% | 14.7% | 6.9% | 5.4% | 9.3% | 1000%
e | B| 91 A7 | 50 2 17 6 33 | 246
1| % | 37.0% | 19.1% | 20.3% | 0.8% | 6.9% | 2.4% | 13.4% | 1000%
g | ™| 155 | 107 | 56 | 32 | 31 17 52 | 450
A1 % | 34.4% | 23.8% | 124% | 7.1% | 6.9% | 3.8% |11.6% | 1000%

_17_



3.2.2.3 &894

J[m

3

<3 3-7>2 AEAoRE Qoto] &4E AAFAE AR FEE
Uetdl Zlom, dAdor W 5FF9(41.8%), dA(19.1%), 7&A
(15.3%), B%5(10.4%), 28]x Mg % 2(7.3%) =22 vege 24
Fad AN EXE AR, B3], ok, 2elal Aol A
AR AEWS] AgHELdA 9] %5741 vebdth, a3d 5%59
B¢ 59 AJAAoNA =A v ol v B 5o F9e &
g ao A A YERFTH(® = 22.8, p = 0.000 < 0.001). ZAFFA
of FEEE FaFEE AL v o] Zria & ¢ glrh e &
Aol wep AsEAn gl H2 I F-AEE Ao 2X7F H
A dart ot
<E 3-7> EAFE A FE(EH E, D)
—f}g e s | A4A | A ﬂfﬁ 718t | A
-9 5 -9
e | H| 21 17 40 48 71 7 204
Wl %|103% | 83% | 19.6% | 23.5% | 34.8% | 3.4% | 100.0%
° gl 12 30 29 38 117 20 246
| % | 4.9% | 12.2% | 11.8% | 15.4% | 47.6% | 8.1% | 100.0%
k| ™ 33 47 69 86 188 27 450
Al % | 7.3% | 10.4% | 15.3% | 19.1% | 41.8% | 6.0% | 100.0%

3.2.2.4 234 4 B4

<E 38> AL A7 e
el = slow dAAdom i 0 @ A2](33.3%), AT

(28.4%), 4 H A%](23.1%), 18]

_18_

g He] AA S EE
2 34
TFuUEld 2 A (15.1%) o=



el Agad] fEdER Adegdel A $rs Avnw
THl 2 YA ARG 2 AAAGAA Y] As HEn &S AE
A ol A BE 2 L}E}MD} i Rl S R R R B L

F

Zﬂﬁﬁv‘i—ﬁ% roa & ¢ gl weEkd zHoHoqlﬂP o)

<3 3-8> AAFHHE A=A (391 94, %)
TA THl/AE | A/ | v/ A | FAIES A
e 60 38 51 55 204
| % 29.4% 18.6% 25.0% 27.0% 100.0%
< | 3 90 66 17 73 246
| % 36.6% 26.8% 6.9% 29.7% 100.0%
s | & 150 104 68 128 450
A | % 33.3% 23.1% 15.1% 28.4% 100.0%

//
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IV. BAA0l= 72 e 194 371
4.1 @7 ¥y

4.1.1 SAANE 71EA&Y FA

HzAS) T Y Aol FYS], TAAY FHANAEL Ao 3

x>,
g R YA FAdo] AT WA FAAAM = T, 2Eal 7]

= &
7] B AR o A Aol FHHY, A Hs FAAAM = AolE, HEAA

=° tg "A B FARS FYgEo] FPE.

g
>
|

4.1.2 SAA | EME L HFoAM e AFA) £

<¥ 4-1>2 2 A9 gidel 2008 AHE 2012 d7-A] Aol &7 =Y
T3 ol HAI AsAt AFS AR Aoz AA 450 FolA A
AL AR 2.7%, B ASATE 91.6%, 1Ela Aged Ad
AAAL7F 5.8% & A TS HoFrh AdaA Ay A F 2
1 Foll A 18 B (4.0%)2 888l 8 W(1.8%) HEH d3Aolh

b
d
O+

o
)
2
"

B ATE 4 Y ol 2REAS AL ANAE IO B, A
ME RRE T AN o], HRHw
Sake) i, Ea Alsle] ZE % wARY W2 BAUT ¢ 4

= =
WEe AHgte] ANEEE) FAE FAYS AR FFES

Az ANt WAL T

N
it

o,



0.056 & 7l£o2 A4 Fodds ddsr. agx, 398 AELE
A8 EEte] (1) Aol WX (frequency)@t AFare] A7z (severity) =
gpelste] Qg (level of risk)S #HEstar, (2) FHE A tish
Risk MatrixZ 7§23t o} (3) 3 H 98 29l (hazardous factors)E<
AEEt . 9HA H7H(risk assessment) ZAS AAEHH A|F3 =471
a3k g aclse dairs 459 (priority) & F-of gk}
<X 4-1> ANA 72 3, %)

e A 5 A

s I R

AlaL 424 94.2%

AL 12 2.7%

A} 412 91.6%

] 26 5.8%

LR 18 4.0%

HEF 8 1.8%

A 450 100.0%
4.2 d+43

4.2.1 A2AY FAE A A

<E 4-2>% 450 B AAEo i, AolE AEAY AHERE A,
T 5 A Abare] AsfApul o] 2 E dEhal A %T—Zé% A & 2
Hl &S FHlTA-o A 33.3%= 7F4 =4 Yyelgten, 1 g8
(28.4%), TAAAY(23.1%), THHAA(15.1%) &4 o= e :Lawr
X' AR o8k AlE FFE A v &S FAHAER Aolvt gle AL

2 Vet (y? = 5.228, p = 0.515 > 0.05).
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<® 4-2> A TPE ANAEA: 9, %)

A2ZHITA SAE AR 2

A 2 5 A A4 =] A
=y AP 4] [ N 3 136 11 150
AVS A | % | 25.0% | 33.0% | 42.3% | 33.3%

el S| N 4 96 4 104
TEERL ag % | 33.3% | 23.3% | 15.4% | 23.1%
W41/ ik N 0 63 5 68
AA % | 0.0% | 15.3% | 19.2% | 15.1%

PP FARF | N 5 117 6 128
A7 % | 41.7% | 28.4% | 23.1% | 28.4%

- N 12 412 26 450
% |100.0% | 100.0% | 100.0% | 100.0%

4.2.2 A2 54

4.2.2.1 AsA dBE £4

<E 43> AR FAHERE AsjAte] d¥E XS YEd Aoz,

3007} 34.9% = 7F =31 1 v 40H(32.7%), 18] 3L 50 (18.9%)

=0 5 UEYT} o] Davis and Sheppard(1980)2] Aol A AAEAEA

Fmol SAAANA] AFHE XIS} FAREE FFES HoFATL

128 Aol ok, 31414 4841744 & AF o] FAIM A Y o E o]
o

3.9 ol WAE skt Abart 7 WS AR RSS ALt

i

5

O

gy HAe ot dHEupE I3 AFAH &S A=
Zpol 7t e Aoz YeEhgtH(y? = 13.589, p = 0.328 > 0.05).

3) Fig. 2 Distribution of three-day-plus accidents by age, p176, Davis and Sheppard(1980)
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<3 4-3> A= AR FE (F9 W, %)

S
. 20-29 | 30-39 | 40-49 | 50-59 | 60+ | A
2 N 19 58 49 21 3 150

% | 12.7% | 38.7% | 32.7% | 14.0% | 2.0% | 100.0%
¥A/ | N 10 34 37 23 0 104
o1al | % | 9.6% | 32.7% | 35.6% | 22.1% | 0.0% | 100.0%
W4/ | N 13 26 18 10 1 68
A= | % | 19.1% | 38.2% | 26.5% | 14.7% | 1.5% | 100.0%
A N 14 39 43 31 1 128
H | % | 10.9% | 30.5% | 33.6% | 24.2% | 0.8% |100.0%
- N 56 157 147 85 5 450

% | 12.4% | 34.9% | 32.7% | 18.9% | 1.1% | 100.0%

4.2.2.2 AR FHE 24

<HE 44> AR Az SAEE QA Aol AEdE £2E
Ueb= ©l, 10 @ o8] B97F 34.4% = M ¥, 1 vE2 6 /g
ngke] 22.4%%, 2d ©/ 5'd W|Rko] 14.7%E A Sk A o= YERT
= 1d mRke] 2R AR 2 AHIE(33.1%)2 Aol E7HE Y AF
&3 2e 540l 7)dsks Ao fudnh: o] 59 ATt A EA
i, TAANER AEdol aqd BNk olyel A AT B A
3 | S Fwd st

of S
A ok 2 dbdo] A™ 109 o] e 2 A}

A
au)
i)

Kl
L
o

|

_23_



749 | 054 10 |
0.5-1 1-2 2-5 5-10 A
4 s o] %
o N 38 16 20 28 10 38 150
- % | 25.3% | 10.7% | 13.3% | 18.7% | 6.7% | 25.3% | 100.0%
¥4/ N 22 12 7 12 9 42 104
AA | % |21.2% | 11.5% | 6.7% | 11.5% | 8.7% | 40.4% | 100.0%
A/ | N 15 9 11 8 4 21 68
A | % | 22.1% [ 13.2% | 16.2% | 11.8% | 5.9% | 30.9% | 100.0%
ex/| N 26 11 15 18 4 54 128
HeE | % [ 203% | 8.6% | 11.7% | 14.1% | 3.1% | 42.2% | 100.0%
- N | 101 48 53 66 27 155 450
b % |22.4% | 10.7% | 11.8% | 14.7% | 6.0% | 34.4% | 100.0%

4.2.2.3 AT RE B4

<¥E 45> £ FAUATAH H=2 A 2534k FEE AHARLE
et &= o], AR vj&2 15 Q1 oldt o] FAF 35.6% = 7MY =,
I 0S50 ¢ ol A} 29.8% = UElgth aga sHER 34}
TR wWE AsiRHE BXE Aozt dE AeE YERTH(? =
32.393, p < 0.001).

Fu) 24T AR FANNE 159 MR AL Al Aol AaA ) ol
a1, EHY FAAAE 5021 o4 el A WA &o] | Lhekik
EH fARS FRANAE 159 vE AP 5090 ol APl A
wol WAL A wolEth old Frel Mg FHAE
A9 L Aol U APAEY Ao FEHA Tale] o]
Ao W], Asfege] e WAFAE vFTS A
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<3} 4-5> IZAFEE AR X (49 H, D)

stz
15 wak | 1629 | 3049 | 50 oa | @A
T4
o N 71 19 26 34 150
- % | 47.3% | 12.7% | 17.3% | 22.7% | 100.0%
B N 23 9 27 45 104
EA/AY
% | 221% | 8.7% | 26.0% | 43.3% | 100.0%
N 25 15 15 13 68
ulj A/ %
% | 36.8% | 22.1% | 22.1% | 19.1% | 100.0%
N A1 99 23 42 128
FARS
% | 32.0% | 17.2% | 18.0% | 32.8% | 100.0%
] N 160 65 01 134 450
SHA|
% | 356% | 14.4% | 202% | 29.8% | 100.0%

4.2.3 XA 0] B} A ZAE AMA EA
4.2.3.1 A THFeNE B4

<3 46> 2 Al HAFEH A FEE FHEE JeEPAT AR
H & Dol A (44.7%), HolR(15.8%), FH31(9.3%), WEAIL(8.7%),
aga APy 2 (8.4%) £o2 yEbgt aga 2 gAol osid
24 T ARl Aol de AR dERT (¢ = 107.519,
p < 0.001).

TAEE A AEZTE A Rd FH A E Pl A AFaL(22.1%) 7}
[e]

A, FARFFRANE ol

of
o
jus)
S
1

A}YaL7y 24 2F 64.8%, 39.0%, 58.3% = 71 A VERSTE F-Eld) o] -
BE FAAA AsiAE] o] Al HAZ YE% T Davis and Sheppard
(1980)+= B0l o] =8 Al d o s “EA3  (handling objects)’
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4e AHE w drh ol e AT BERA, BT D A
Sel F2EL AFAAY e U A 5o AAAAIA 2]
S5y itk Tenw AWM A9 /T 9 M 58 selshel
9

2 ¢l (hazardous factors)S 21¥H3la YJAAHS H7ksE & Asj o) S

<E 4-6> TAFEE AN B2 (B9 F, %)

§ A
253 | B | go] | Y | 2T )
a4 [ 71 | 71EF | A
TA 3 3 3| AR
24
| N 27 30 17 33 18 2 9 136
=H
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HNEHTHSET, 2012). FelH adwAe AT o] 27 wHo}
=88 2AE FAI5H] waol o] &3 534 (theory testing procedure)
ol#fal & 4= ltk(Stapleton, 1997). 14 891242 A=SN4=o} HA w4
el QQlEEl=F(factor loading)= A4St 24| HuHbAQl AP s

el wd
H7rsE 4 Q7] wiZel FAUlEel digk EFdAd (construct validity) S
SA4ste o &8tk FAE e H3AHeEe HFEFEA (convergent
validity), HE}EA (discriminant  validity) ¥ 2 €194 (nomological
validity)e] th & AFAM = JAFESAd Y HHePGA S o] &3,

ofN

7H ATEZA

= =

47417} =7 o}ﬂl H= dl, o] A9 JSERAl dvtaL gtk A
AZse WS ETstd 2Ry foA, HFEa
Average Variance Extracted), =Z#]az HIAFHE(CR.:
Reliability) 7} ith. 81832 FF3kd ¢hs onlsty aQly-at& A 7t
0.7 o]Aol™ w&A &} (Fornell and Larcker, 1981), Yukd o 2= (.5-
0.95% AAlE+aL JtH(Baggozi et al., 1998). o] ¢} &0 A% 24 (CR
> 1.965, p < 0.05)%= 7 HAste]of gt} HFt A= (AVE)S Fornell
& Larcker(1981)0] #|¢tet A2FA S o] &3 1 AVEZLe] 0.5 o]4old #
SEFFAlC] & Ao R 73T AVE AHE4e olgl ] (1) 3 2}, A

AFE(CR)S AXS th-9] A4 (2) & ARE3bH 1 ghe] 0.7 o] deld

AFEGA ] A Ao AFa

(1) AVE = (2e91%31%) / [s(eQ1maha )+ (Lxpiate] )]

(2) CR. = (QQBF? / [(Doo5aleh)? + (S xp5ate] &)
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9 (unconstrained model) 7F] x? zFo]EAS E3ll y* 9 Apol7}t 3.84 9]
Aol eI A o] dtiar Rl (Steenkamp et al., 1991; Anderson,

1987; Baggozi et al., 1982).

<¥ 5-7> AVE > o° H]aL

LAFE | LAEA | LA | LekdR i
=2 | oaa | 4%z | aqe || A
LA F ST 1 0.827 | 0.905
L&A1 0.238 1 0.798 | 0.888
LFdef a3 | 0.57 0.297 1 0.745 | 0.853
LbdmAxY | 0.113 0.225 0.245 1 0.617 | 0.759
LAFRSEof LRPH oA 4 o] A AI7E 0.570 o= 71 At
o5 AVE = .827 & .745 > 5772, a2z wEEgAol gl
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~ Root Mean Squared Error
RMSEA < 0.08 0.056 45 _ _
of Approximation
IFI > 0.9 0.987 U*3s Incremental Fit Index
CFI > 0.9 0.986 P Comparative Fit Index

AFEGo| A2 AFEAFE AHEE, p gt} RMR2 738 ¥Hd, v
P Ao s Yegt oL
(Modification Index)E HESIAAIT U o9 y2 k& A 5 U=
A= EAEHA okt ek 2 AT EYE S dolH A§E slew
gt (R dHolHeo sdAtdd = 4 s E).
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VI. 4 &

6.1 23 Q9
6.1.1 AL 7MY AFAE SAHEY

2008 WHE 2013 W74 A=) 2315E M 7l A5 1,548%F Hol
A 18747 M oR 21.1% F7HFRA M (KOSIS, 2014), §4%4 2 40
F& 293 RS s 20139 T 7| F 02 1,444 7hto] o] 2l
QITHMSIP, 2015). 2015\ 89 7|F o & 521 8,570 /]9 AHEAFAL
AA = MAAAAE 660 Mol Dakar glo] BlwE A3 Holth(KICA,

2015). 91 gmol A1) A& WEF, AF, Avhel 2 A&5EE A4F o

=

o
o
o

il

F7] witoll & A5 = (handling objects)oﬂ A& A E o] e 7)<l
Eo] A9-xmr} = YERsth(Davis and Sheppard, 1980). W3, Hol g2}

F973] 5o AL AU FAHodA FEHoE =2 AR LE
Wt (Korea Occupational Safety & Health Agency, 2013).

= 2008 WHE 2012 WAA ] ANARS FESH] gL
2 Aale] SAdo] Aolr} YA EAGAT. 1 AT Ad A
)08 2o AAe] S48 FYGae) f86 Hah A= o
Hebked, wAEH,  Z190E % BN gL S 54
Aol ol ek A e e el A s
wo} 22 24 (organization)®] S4-& 2l dae] Fad wet Aa el
Ban] o] ThEx g Aow e,

FHJE—H

APgARILE Al B G FellA LA A 457 ¥ AlsAe] 54.9% &
AA et S]] 2 FaclAnt 12 z1o] LAYBL7] o] £¢] Ao A

WS Ak o B AL AT TgwER 2014 | A3 B4

_60_



oM = 250749 AbaL T AFgAbEE 7 ol ARt

e
o1& 1.03 o2 ¥4 FHAY(MOEL, 2015).

Aol & AAA gl As&o] =2 ARt vol= 20W7F 37.1%, 1
2oL 30th7} 34.8% % UER O™, o]59 FHL 5 d ool 40.3%, 1Y
Al 6 9 o]slr) 22.8% % YEFRTE dol7t A A o] BAUE o) &
& vol7b da B A AR AsfulEo] = Vet Asi o]
AFeEE Ao uy, 9ojH(44.0%), R A(17.5%), Ho1H(16.2%)co =
ek s GA e 7)0ES FRED uE(34.8%), B, 71 2 G
(23.6%), AFF(12.9%) =22 Yetwon, A2 <13 sl 59l 53791
(41.4%), 3tA1(19.3%), 341 (15.5%) 2= YeElRth A93g a2 74
B 2 A7(29.1%), +H]0]1%5(20.1%), 283 QA2 (14.0%) 2] o=
YRR

Aol E7Hd Qe AFE w=te] HAFHAE 49-2022(Telecommunications
Equipment Installers and Repairers except Line Installers)®} 49-
9052(Telecommunications Line Installers and Repairers) & 5+ 7}X|9 3i5-
Hrh 2013 v Aol E7E A HAG A HAEALS A
52 47.3%), FHA(18.0%), FH(15.5%) o2 YERfaL Tt
3} & ZF(overexertion and bodily reaction) 2 k=9l H|3}o] =4 UE}
H "ol o] A9 utAl UERTH(BLS, Table R12). A3 @A) 7191
22 A A} 2421 (Person-injured or ill worker)o] 42.4%, ¥ 2 A7}
13.3%, Z18]a TZ2E3} nlgo] 9.5% & xA|5le] ez & xo]E Ko F
CHBLS, Table R11). 1714 A=} Apal2 A4, Agwin], 252 E 29
22 Ao Az g st F-ola A om wAyRh A ate] w44l
of ogt A& Fet 25 o GhH(BLS, 2012). Al #Fe] A 5915 A
B 55(32.0%), 3A1(27.5%), &#1(20.1%) o= Yebal 3IHH(BLS,
Table R10). o] gh=r3} 2] 5% 7919 dall7F 3 59 = vl&ol

SAl bt
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9] Zkd ol A HAG Al Ate] AR = 20007F 44.4% & AFA|staL, A
dxte] HE2 6 ¥ olstol A 23.1% & YER I vt A o] A L=A}
| =& HSl Rhd, 75‘%’ 5 o]eo] &ale] A H]Fo
45.8% & 2tAetaL lo] o= Qbdel tigk Q1A RFo = o)y AoR W
Ak Al FAFHEN S i oI H(45.0%), F-H3E(15.9%) =o)L aFA}
3% 15.5% 2 Jebgth A A9 7108 F2E 9 ue(37.1%), Z}
T2 59 ol EH(20.7%), B 717 2 A (19.1%) =2 el
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27} qlr.
6.1.2 B0 M=) S84 Bt

B Aol M= AlelE7HE Aol lolA 9
A8k 71]01% MR TS
I B AR o "FAES PO A8}
P, A Al ek opu el g B A AR
P =4 Ve E}. aE)an ARk 258k FRe) ¥
IS Aol A= Ao®m vEtal, A 5421 A

SRR L 71%1%?% TAZ] AMARE A 2o]7} Q= Ao bt
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N of
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Ak Yol o] f3EE v R, Khanzode et al.(2012)0] A A g
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= 2FAAke] 4224 (organization) ¥ 2FAAFe] 2 F-(job) =
o

HET FHQ BA} 98 HFE NHo
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=
L
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o 1
Ir
do

= o HolA e Ao=E Yewth a8la
H EAT §F93AdS HAFa Qi) dold, "o
A, 93, a8a 2l AL 5o st 9ol AdeS HolFa 9low,
Davis and Sheppard(1980)7} A&t 2 ‘Wo]x’ = %iﬂ%;(object
handling)’” AFar7} @o] ¥HAshS W=t} vhdef], KOSHA(2013)9] 7
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ABSTRACT

Risk Assessment and Structural Equation Modeling of
Safety Consciousness for Cable Workers’ Occupation

Kim, Yang—Rae
Majored in Information Engineering
Dept. of Industrial Engineering

The Graduate School

Hansung University

Objective: This study aims to analyze the characteristics of occupational
accidents and injuries of telecommunications line workers by type of
workplace and operational process of cabling work and to provide
baseline data for establishing preventive policies for occupational accidents
and injuries. In addition, the characteristics of occupational injuries, the
risks and the hazard factors were respectively examined by each
operational process of cabling work.

On the other hand, major factors influencing on workers safety
consciousness are identified and their relationships examined. And the
resulting significance by each links in the proposed structural equation
model is statistically tested and the direct and indirect effects on workers’

safety consciousness are verified and assessed.

Background: In order to set up the preventive policies for occupational
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injuries and illness systematically, its analysis by industry should be
preceded. To establish more effective ones, the analysis should be done
by occupation for persons who work in various kinds of occupation
rather than by industry for persons who do in a same occupation.
Moreover, it should include the process that analyze and assess accident
characteristics, risk and hazard factors.

On the other hand, there has been a movement away from °lagging'
measures of safety based on retrospective data, such as lost time
accidents and incidents, towards " leading' or predictive assessments of the
safety climate of the organization or worksite. If we can monitor this
indicator consistently, there is no need to wait until any weakpoint are
identified and proper actions are taken. Thus we need to have interested

in this kind of leading indicator like safety conscious or safety climate.

Method: First of all, the 450 occupational accidents and injuries were
classified by type of workplace — indoor (inside building) and outdoor
(at top of utility pole, in a manhole, or in the fields) — and by
operational process involved at the time of the accident. It can be helpful
in establishing the preventative policies for occupational accidents and
injuries to analyze the characteristics of occupational injuries and illness
by type of workplace and those by operational process.

Secondly, in order to do hazard identification and risk assessment, the
accident statistics of 450 injured person was classified by the process
related to each accident, and analyzed by the properties of individuals
(like age and work experience) , organizations (like size of employment)
and operational processes of cabling work, respectively. In addition, a
table of hazard identification and risk assessment was derived to classify
incidents — occurred in each process of cabling work - into each level of

risks.
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Thirdly, a reconfigured version of KOSHA’'s general occupational
accidents research scale was developed in order to focus on workers’
safety consciousness and relating factors. The 17 variables are measured
by this scale and it was applied to 126 cable line workers and 110
confined space workers. A research model was developed on the basis of
literature reviews and composed of four factors, including ‘risk
perception’, ‘job satisfaction’, ‘safety and health support’ and ‘workers

safety consciousness’, in addition to five hypotheses on their relationships.

Results: At the first case, the characteristics of occupational accidents
and injuries by type of workplace showed that there were differences
between indoor and outdoor on age and work experience of the injured
while were not on employment-size of them. In addition, those on
accident type, source of accident, parts of body affected, and operational
process between indoor and outdoor workplaces were statistically different
each other.

At the second stage, it shows that the largest portion of the accidents
occurred in the process of “Preparation”, following ‘Maintenance” and
“Pulling/Service drop”. Moreover, it shows that the accident patterns by
size of employment, accident type and agency of accident respectively
were differently appeared over the processes as follows: (1) In the
process of “Preparation”, accidents were mainly caused by vehicles(28.7%)
and led to driving incidents(24.3%), following structures and
surfaces(22.1%) with falls from a higher place(19.9%); (2) In the other
three processes in sequence the most accidents were commonly caused by
structures and surfaces(49.0%, 35.3%, 43.0%) with falls from higher
places(64.8%, 39.0%, 58.3%).

At the final stage of safety consciousness modeling, the statistics were

verified reliable and valid through exploratory and confirmatory factor
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analysis. The proposed structural equation research model of four factors
was tested in terms of model fitness and significance of each link and
passed. In turns out that all three factors are directly effected on
‘workers safety consciousness’, in addition that ‘safety and health support’
has indirect mediating effects on ‘workers safety consciousness by means
of ‘job satisfaction” and ‘risk perception’ respectively. . ‘Job satisfaction’ is
revealed to have relatively highest effect of 0.488 on workers safety
consciousness, and ‘safety and health support’ does 0.379, and ‘risk
perception’ does 0.150.

Conclusion and Application: At the first stage of accident analysis, the
findings of occupational accidents characteristics can be applied to
establish systematic preventative policies for occupational accidents of
telecommunications line/equipment workers.

In the study of risk assessment, the respective distribution of
occupational injuries by the property of size of employment, accident
type, or agency of accident was assessed to statistically differ across the
operational processes, and thus the resulting risks with hazard factors
were to be identified by each process. The findings can be applied in
developing more effective and customized measures of accident prevention
in other circumstances to reduce occupational accidents in the
telecommunications occupations.

Through the safety consciousness modeling, the factors identified
through the reviewed literatures have same expected effects in our safety
consciousness model for cable line workers and confined space model. It
means that the proposed model is meaningful to be a leading indicator of
safety and health in workplaces. In addition, the three factors should be
prioritized in developing safety programs. The proposed model is testified
for moving workers of cable line workers and confined space workers.

However it can be extended to apply to other type workers since safety
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issues are common in all industries and the model is related to workers
safety consciousness as well as safety climate at workplace. The findings
can be helpful in enhancing or upgrading the scale to cover detailed

distinctions on workers’ perception, attitudes and behaviors.

[Keywords] Telecommunications Line Worker, Occupational Accidents

and Injuries, Cabling Process,
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Risk assessment, Hazard identification, Safety Consciousness model,

Structural equation modeling, Job Satisfaction, Risk Perception///
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