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Objective: The aim of this study is to understand the industrial accident characteristics
related to machine safeguarding and to present basic guidelines applying suitable
machine safeguarding.

Background: Inadequate machine safeguarding can often lead to fatal injuries and
deaths. Injury statistics from Korea occupational safety and health agency indicates
that there are approximately eleven percent of inadequate machine safeguarding
during 2014. Furthermore, the incidence rates in 2014 shows larger incidence rates
than 2012. Therefore, the safeguarding should be considered very carefully in terms
of industrial types, accident patterns and causing factors.

Method: This study analyzed the data of industrial injuries and deaths of 8,624
workers that have been approved as on-duty industrial accidents in 2014. The accident
characteristics have been examined by each industrial type, accident pattern and
causing factor which has been categorized by safeguarding equipped or not.

Results: The characteristics of industrial accidents by types of industry, accident
pattern, causing factors showed that there were differences in terms of accident rates
between safeguarding equipped and not-equipped. Moreover, there were differences
in terms of accident rates with safeguarding equipped between industrial accidents
in 2012 and 2014.

Conclusion: Machine safeguarding is the first thing to eliminate the hazards from
the workplace that can lead the greatest impact on severity of harm. For this purpose,
safety climate should be considered that safety is not only responsible for the
safety supervisor but also responsible for all workers, especially in construction and
manufacturing industries.

Application: The results of this study can be used as baseline data to establish the
systematic preventative guidelines and policies for machine safeguarding in occupational
safety and health.

Keywords: Industrial accidents, Machine safeguarding, Occupational safety and health
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At SO|H, 7|QIE2 HH|7|A, EUE W AHE 7|A 7| BE 4= X NE HUHE-7E2=  BEH 50| Ut 2 dFME
BSEA| HX|CHetnt dX|HChael Mo FE(Rel/AtEof mha A, sl 7|18 2o Ko7t A=7tE 710| M AES
SO 2AM3ICL 0| Sl AX|H|CHA Q] MK HX|E et At ROFE MR, M £ & 7|QEES mHfsto] BaaX| 44
of oist 7|= X2 ZE8E 5 UCH £ 2012 Z0| AATYSHAQAZRAL At} 20144 20| ZHE H|WBI0] 2008 0| ZASHH
BHSTX| HX[CHetol LRHALLTE 2014HE0] ChA] BILSHA & E4E 2012329t 2014H 20| R XtO|(70[X| &) HAHE Sl
2MGIAUCE 2012H =0 AR TH FARX: 8338, AFUXE 1,062H0|H, SX|CHa0 SAKXE 970, AFURE 610HOE T M| AL

3. Results

3.1 Characteristics of industrial accidents by machine safeguarding

3.1.1 Characteristics by industry types
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Table 1. Incident rates by industry types

Injury Death
Industry types - . ; .
Equipped (%) Not equipped (%) Equipped (%) Not equped (%)
¢, o4 % o 99 (8.0%) 391 (6.0%) 20 (5.2%) 9 (4.3%)
3 4 (1.1%) 8 (1.5%) 3 (0.8%) 8 (1.8%)
M= 414 (33.5%) 1,535 (23.4%) 103 (27.0%) 4 (21.0%)
7|, 7tA, B7|) 8 =2 MY 9 (0.7%) 43 (0.7%) 1(0.3%) 3 (0.7%)
St m7| &, FEMY X HE=E 4 (1.1%) 125 (1.9%) 12 (3.1%) 6 (3.6%)
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Table 1. Incident

rates by industry types (Continued)

J Ergon Soc Korea

Injury Death
Industry types ) - - -

Equipped (%) Not equipped (%) Equipped (%) Not equipped (%)
ey 460 (37.2%) 1,212 (18.5%) 206 (53.9%) 160 (35.8%)
Zof 3 ADH 52 (4.2%) 447 (6.8%) 4 (1.0%) 13 (2.9%)
2+¢ 26 (2.1%) 367 (5.6%) 4 (1.0%) 51 (11.4%)
e 3 SAIEY 8 (2.3%) 631 (9.6%) 1 (0.3%) 35 (7.8%)
=0 G4 HEEM Y EMHAY 2 (0.2%) 54 (0.8%) 0 (0.0%) 2 (04%)
28 ¥ 23 ¢ 2 (0.2%) 82 (1.3%) 0 (0.0%) 1 (0.2%)
2S5 S ALY 24 (1.9%) 220 (3.4%) 3 (0.8%) 11 (2.5%)
HME, otet 3 7= MH|AY 8 (0.6%) 67 (1.0%) 2 (0.5%) 1 (0.2%)
ArHAlEEE] AR MHAY 54 (4.4%) 561 (8.6%) 12 3.1%) 18 (4.0%)
ST, I U A AT 1 (0.1%) 69 (1.1%) 1 (0.3%) 4 (0.9%)
DEAMHAHY 5 (0.4%) 116 (1.8%) 2 (0.5%) 1 (0.2%)
BAY 3 AB|EX] MHAHY 6 (0.5%) 343 (5.2%) 1 (0.3%) 2 (04%)
og, 2xX Gl of7bate MH[AY 5 (04%) 62 (0.9%) 1 (0.3%) 4 (0.9%)
gzl A EHA|, 2| R 7 M AY 4 (1.1%) 133 (2.0%) 6 (1.6%) 4 (0.9%)
Total 1,237 (100%) 6,558 (100%) 382 (100%) 447 (100%)
Statistical test ¥>=459.03, df=18, p<0.001 ¥>=96.369, df=18, p<0.001
=9, Y A o agriculture, forestry and fishery; & I:I mine; JHl 2 manufacturing; T71, 72, 7| A =& ALY electricity,
gas, steam and water supply business; ot==- | 7| &, EXH AU 9}715 U sewage - waste, recycling of raw materials and

restoration of environment; 714 2: construct|on =of Eé 20Y: wholesale and retail;
oy e EA Bl 7“'E*‘|H|AH. publlshlng video - broadcasting communication

accommodation

and information service 48 %
2 7lE MH[A

st
management a

administration; 1S A{H|A Q! education service; £71¢ '3:' Ar2|EX| AMH[A

U Of7t2H MH|AY: arts, sports and leisure services; B3| X CHY|, 2] U E 7} 2IMH|AY: associations and organizations,

and restaurant business; &

nd support services;

repair and personal service

3.1.2 Characteristics by accident patterns

Table 2= Hsie
2 AN 2=1782,

oYK X2l ToHE Mot 2=

O &(56.8%)0| At

OlAMQ] HO{H 15274(35.8%),

2 2 f|nance and insurance;
professmnal scientific and technical serwces Af‘“*l*e"l*ﬂl ol ALK AH|A
S3YY, =Y A MEFAE: publlc adm|n|strat|on defense and social security
2 health and social welfare service; 0i|&, 2Z*

ZAHQ! Ol QIT| O

O AN,
, T H.

transportation;

A ol © .
__,_TI:_I|I- ;tl DAIX-IO{

: real estate and Ieasing business; M-,

YA ZXOS R AH| YO Cet S5 LIEFN L AUCE Mol e P=EX| 74
df=9, p<0.001)0fl CHEH XA 22ZE SAHLZ RIS X0[7} A= A2 LIERCE

E

=
fof Cet xjsi=0l of? =2
HA &

FEFGETE M
JHEFESOM BOIH 1178Q7.6%) =22

HE, QoIFE43%) 71U(63%), FHE/H =
o=z L TS 220|M HO|EI(EK 4247)
g

=2 Molls

BQ14%) =2=2

2 E0|

2: business facility

A
HEA 325) Molle] AL, AMRE B9 M| 7|A AO|Y 7Y 11614(35.7%), WAl X S7|50] ZZ 9971(30.5%), & K2l
ST 7Y 827(25.2%) =22 =2 Mg E0l= A= LIERCL EXE/MEHTEN 26571)2 42, 1% 38 50 £
Bl . ME0| 23602 [fEEO| XY SIE(922%)2 AIXK|SH= ZHOE LIEFGCEH Aol AL TWO{R(FA| 217792 H|AH S IMERAE S0

2z



31 Dec, 2017; 36(6): An Analysis of Characteristics of Machine Safeguarding in Industrial Accidents 745

M HO{E 6271(28.6%), X 20A HO{E 4274(194%) =22 =2 K382 HO0|= A= LIEFGCE

Y YA X HhYe B HOE/2EE02%), FRY/HFR21%) =22 52 FYES EUCH, 2HY HE318%), B0
(239%) ®22 w2 NYES H0l= 222 LIERTE AT MelE 2F70M 80T Z-TEA ol £4 kgl B Bt

T o
M0 2 36074(182%), AITHOIA &

OlA D|2{d HO{& 71174(35.9%), HIEe| &= S0 22 "o H 3697*(187%) 40{X|= 2
& 33471(169%) =22 &2 Ml&82 E0l& AR LIEILICE 2HE .- (th 144871)2 ALROf olst 2HBl/HE 20871(14.7%),
% 3N S0 2EBE/AE 19174(132%) =02 g2 Mol82 20l AR LIEIGICE MY A, EXT/MZTA 1427) At

U THshel AR Xt St FHA/HE 1287H(90.1%)2 7t =2 Ligt Dt, GO A@EH 10772 42 R&H EE J|A S
HIOlA HO{A 3874(35.5%), HIA & t.*é%ua(ﬂw WO{E 2571(234%) =02 =2 X8 S EO0|= HOE LIEtCt

Table 2. Incident rates by accident patterns

. Injury Death
Accident patterns - - - -

Equipped (%) Not equipped (%) Equipped (%) Not equipped (%)
= x = H= - 2VYID .27/0 .57/0 .07/0 .J70
=X S MH|of ®F - HO{N 424 (34.3%) 740 (11.3%) 217 (56.8%) 107 (23.9%)
= x = H= - ovVlio-&go () , .2 70 U7 A7
=M X AHo HF - o3 2 78 (6.3%) 1,978 (30.2%) 9 (5.0%) 60 (13.4%)
=4 3 dHlof HE - B2HE HH 265 (21.4%) 1,448 (22.1%) 4 3.7%) 142 (31.8%)
=K 3 Ayl HE - XS 86 (7.0%) 616 (9.4%) 4 (6.3%) 31 (6.9%)
=4 3 AHlo HF - 7Y 325 (26.3%) 900 (13.7%) 50 (13.1%) 36 (8.1%)
=H % AHlof ¥F - FHHE 18 (1.5%) 36 (0.5%) 8 (2.1%) 17 (3.8%)
=M X HHlof ¥F - gL XF 0 (0.0%) 8 (0.1%) 0 (0.0%) 0 (0.0%)
=0d 3% 1(0.1%) 420 (6.4%) 0 (0.0%) 1(0.2%)
o, fIHEE =240 == X FH 11 (0.9%) 271 (4.1%) 6 (4.2%) 33 (7.4%)
ol & £ At 29 (2.3%) 61 (0.9%) 4 (8.9%) 19 (4.3%)
A 0 (0.0%) 80 (1.2%) 0 (0.0%) 1(0.2%)
Total 1,237 (100%) 6,558 (100%) 382 (100%) 447 (100%)
Statistical test ¥>=858.64, df=10, p<0.001 ¥>=178.2, df=9, p<0.001
=X % Holof ¥F - EOE: contact with obJect and equipment - fall, 24| % AH|of ™ZF - 0T - Z2: contact with
object and equipment - trip- buried; S4 X HH|0f X - 28 FH: contact With object and equ|pment - bump-
contact; =4 X AH|| FZF - &2 contact with obJect and equipment - hit; 24 X AH[of HZ - 7Y: contact With
object and equipment - caught; EHI MH|0of TF - FUE: contact with object and equipment - collapsed; 24| X AH|
of MZ& - 8- TS contact with obJect and equment - pressure - vibration, 27 &2 unbalanced behavior, -.-.-OH A

':'x' 9t7401| =z 9 & exposure and contact with toxic, hazardous material and environment; 2t & £73 AL fire and
specn‘|c accidents; ZH|: violence

3.1.3 Characteristics by causing factors

Table 32 7[218 YW EA X4 L SXHCH0| CHot S-S LEHHD AUCE 71918 S TR Ba(2=483.02, df=10, p<0.001)
W AN (2=127.14, df=8, p<0.001)0l CHTH MSHAt REEZ= SAXE R XH0|7} U= HOE LIEFFLCE

S| MX[CHAO| RislE SRt 22E HH ASE - FEZE U EAEA: 364%, AL 495%), AH| .- 7|H (E4A: 383%, AML: 27.7%)
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=22 2 Molgs EReh, 53| HExE T2E X BHE95%)0| Ao Tt Tjsi=20| ofF =2 1 LIEFGCE A2 7|21
=M BEH, AZE - FRE X HATEH 45072 24 MoiE2 ATh X ACH2| 18474(409%), HIA| H ZYALE 111424.7%) =
o2 =2 MligS Een, Mol 7|ATH 47471)0 B4 Mg E+37 |- 7|H 8471(18.7%), &Eﬂ X FEF7| 737(154%),
SIS A 6474(135%), & I HCHI|H 60H(12.7%) &% =2 Mslee H0|ls AE LIEIILCE AYo 2 HEE . X
= X BHTEA 18972 Moi&2 J[EtHE - EE 5771(302%), HIA X ZYLut 5471(28.6%), THE W W TE 441(233%) =2=
=2 Melg2 BQen, |- 7|ATA 10671)Q] AlLE2 FtetE/2Y ENTIET|AH 130(123%), 28 - ZT - 8F S 7|14 4H|
1224(11.3%), ALEH7|A 1224(113%), $E7| 114(104%) =22 =2 g2 20|l= A2 = LIEIRLL
YS K| HA|H|ChAO] AR, HFE - FZE W EFEL: 304%, AFY: 21.0%), |- 7| A4 19.0%, A 27.7%) =22 &2 Ko
22 20|z A2E LEIRCE M2 7[28 2R0|IM 28 AXRE . 25 W BH@EAN 1,9924)9| 24 Msie2 HE X X 52H §
84271(42.3%), ATt X AICH2| 56571284%) =22 =2 Moigs ERn, M| 7|H(TH 12347)Q] 24 Mg S+ 3P|
4% HnxE-

2 2
7|A 18674(15.1%), 21LAH|7|A 12874(104%), X AIX 11271(9 ) =08 =2 MI82 E0|= AR LIEFLCE AHZo|
TxE Y BHEA 949 MelE2 7|EtHE - RS 2571(26.6%), ATt I AMCEE| 1374(13.8%) =22 =2 Mslgs =QoH, &
HI-ZIAIEH 12420)9| THsHE2 X|AHXE 2771(21.8%), d.*g* SAEI|H 2471(194%), AXHH|7|A 2171(169%) =22 =2 Mslg2
H20lz A2 E LtERL

Table 3. Incident rates by causing factors

) Injury Death
Causing factors X : - :

Equipped (%) | Not equipped (%) | Equipped (%) | Not equipped (%)
H IIARUE Mol 33) 474 (38.3%) 1,243 (19.0%) 106 (27.7%) 124 (27.7%)
BHE & 2AHE A 7|+ 163 (13.2%) 580 (8.8%) 8 (2.1%) 5 (1.1%)
25 752 A W= 83 (6.7%) 819 (12.5%) 31 (8.1%) 40 (8.9%)
H=s- 722 4 =59 450 (36.4%) 1,992 (304%) 189 (49.5%) 94 (21.0%)
871, 88 7t+ % 71+ 11 (0.9%) 681 (10.4%) 5 (1.3%) 7 (1.6%)
otst 22 o 2let HE 6 (0.5%) 40 (0.6%) 4 (1.0%) 6 (1.3%)
WEFE 15 (1.2%) 696 (10.6%) 22 (5.8%) 140 (31.3%)
AL S AHE 33 (27%) 492 (7.5%) 17 (4.5%) 22 (4.9%)
HUsty, 7| o S Ay 2 (0.2%) 13 (0.2%) 0 (0.0%) 9 (2.0%)
7|Et 7121= 0 (0.0%) 1(0.01%) 0 (0.0%) 0 (0.0%)
=5 25 0 (0.0%) 1(0.01%) 0 (0.0%) 0 (0.0%)
Total 1,237 (100%) 6,558 (100%) 382 (100%) 447 (100%)
Statistical test ¥>=483.02, df=10, p<0.001 ¥2=127.14, df=8, p<0.001
|- 7| AR HE ®el, %EJ. ): equipment - machinery (except portable, motorlzed, 08 % AHE 7|A 7|7 portable and
machlnery for workers; £&, #&= 5 M= parts, accessories and materials; 2 % T&= % HEH: buildings - structures and
surfaces; &7, &8, 7+ X 7|7 containers, supplles fumniture and appliances; 2} =& Y 248 K& chemicals and chemical
products; WE4=EF transportation; AHE, & - Al&: people, animals and plants Hstd, 7| od & XAYA: natural
phenomena such as working environment, atmosphere condition; 7|EF 7| 21=: other causing factors; =& %%. not classified
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3.2 Characteristics of industrial accidents in 2012 and 2014

3.2.1 Characteristics by industry types in 2012 and 2014

Table 4= 1Y S TR AXCHO) CHor A=E F2o| XO|S LIEHH D QUCH MAH WS HX| HX|Cj4el £o0f oS 2x=
SAXMOR ROIst K0|(2=93.951, df=18, p<0001)E ERXTH, AHLO| AL XAt BEE EAXCE FOISH| L2(2=21.685,
df=17, p=0.1971) A2 2 LtEtGLCE

RO Y 24 Mol EX F7tEQR7.7%=2 2T, Wﬂ 19702 MY CHES & 6712 AMRATH ZAGIROH, LIMX|
t LIEHSCE E3] M7|, 7k, 7] W = AFY2 2012 1Z401M 2014 922 800%2]
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Table 4. Incident rates by industry types in 2012 and 2014

Industry types Injury (equipped) Death (equipped)

2012 2014 Increase (%) 2012 2014 Increase (%)
=g 249 o 17 99 88 (482.4%) 10 20 10 (100.0%)
e 5 14 9 (180.0%) 11 3 -8 (-72.7%)
M= 429 414 -15 (-3.5%) 133 103 -30 (-22.6%)
M7, 7tx, 7] W =2 MY 1 9 8 (800.0%) 0 1 1 (0.0%)
St=-H7| =, REMY X =R 8 14 6 (75.0%) 6 12 6 (100.0%)
ey 374 460 86 (23.0%) 257 206 -51 (-19.8%)
Zof 3 A 26 52 26 (100.0%) 8 4 -4 (-50.0%)
25¢ 14 26 12 (85.7%) 3 4 1(33.3%)
=t 5l ZAHY 27 28 1 (3.7%) 2 1 -1 (50.0%)
=4 G LSS 3 FEMHAY 2 2 0 (0.0%) 1 0 -1 (-100.0%)
a8 X Y 3 2 -1 (-33.3%) 0 0 0 (0.0%)
s 3 Ao 7 24 17 (242.9%) 5 3 -2 (-40.0%)
Mg, aret 3 7|z MH|2 Y 8 8 0 (0.0%) 1 2 1 (100.0%)
AtAE 2] 3 AR MH[AY 24 54 30 (125.0%) 9 12 3(33.3%)

http://jesk.or.kr



748 Gukho Gil J Ergon Soc Korea

Table 4. Incident rates by industry types in 2012 and 2014 (Continued)

Injury (equipped) Death (equipped)
Industry types

2012 2014 Increase (%) 2012 2014 Increase (%)
$5EE, 7Y % AEYAY 8 1 -7 (-87.5%) 1 1 0 (0.0%)
WS AHAY 5 5 0 (0.0%) 0 2 2 (0.0%)
HAY S AR=X] MHAY 5 6 1 (20.0%) 1 1 0 (0.0%)
Oz, AZX Sl of7h2E AMH| 2 5 3 (150.0%) 1 1 0 (0.0%)
gl W EA, 2] R MBI AY 4 14 0 (250.0%) 3 6 3 (100.0%)
Total 969 1,237 267 (27.7%) 452 382 -70 (-15.4%)
Statistical test ¥>=93.951, df=18, p<0.001 ¥>=21.685, df=17, p=0.1971
=9, 4 X oY agriculture, forestry and fishery; 2€: mine; MZ2}: manufacturing; H7|, 7t2, 7| % == ALY electricity,
gas, steam and water supply business; ot lL1|7|§ JEIH*“ EL —‘2945 2 sewage - waste, recycling of raw materials and

restoration of environment; 71 2: construction; 0§ W A0 R: wholesale and retail; ¢! transportation; =2 U SAIHY:

accommodation and restaurant business; ZT- &4 - H**EM Bl JHEHHI*H: pubhshmg video - broadcasting communication
and information serv|ce =8 U EH: finance and insurance; 254 S ACHY: real estate and Ieasing business; ™=,
kst A 7|& MH|2E: professional, scientific and technical services; *fo*/\l“mﬂ 90 AFRR| Y AH|A QL business facility
management and support services; SaAY, =Y A AR EHA: publlc administration, defense and social security
administration; WS AH|AY: education service; 21 9< AR EX| MH|AY: health and social welfare service; Ofl&, AZX
X O 7hEHE MH|AR: arts, sports and leisure services; @2| S EHA|, =2 R 7§ QIMH|AY: associations and organizations,
repair and personal service

3.2.2 Characteristics by accident patterns in 2012 and 2014

Table 5& Mol WsXA| W 7joES T HX|CHato]| Cist H=t 2ol X0|S LIEFL D QUC sl WS TK| "X|CjAo| £4
of Oist 22= SAXOZ F9Ist X10|(2=57.024, df=8, p<0.001)S EUX[TH, AlYC| ZL = MjXt EZ= EAXCZ Jolst X}
0|(?=20, df=7, p=0.0055)7} U= HA2E LIEFGLLCE
Mol WsFK|o ol BA Kol B2 TIHEQ75%)2 2H, M 11712 M2z 5 4710 LTt LASFOH LIHX| A
E2 25T BA Moot SOkt Ao LIEILCE E3| BEE. x—|><0| AL 2012 12740 M 2014 2657122 1382 CHE F7I3}
o, NEFSZ0A 1% oMY S0 ELE/HEK0| 201214 9770IA 2014 2367122 THE F7tst Ao = LIEHRICE E£3 Hof
He 20121 3797401 M 2014 4247122 457 BIISIUD, MEFZ0|A ATH/ACZ|0|A HO{Z 0| 2012 97740|A 2014
5

51 716t om, HA S 7T ZE0AMe HO{RIO| 20121 864NN 2014 117H2Z 314 SIHFICE oFX| 2t i

QKoM el EHoEL 20121 970N 2014 56422 41 THZE ZAsH o2 LIESICE 239 A2 20124 31A
Ol 2014 86122 55 7152, £3 H0F=2 X0 S20[ 2012'F 1040 A 20141 5042 E 4071 TSIt A= LIE}
SHCE 7ol AL 2012 341740(A] 2014 325402 16 ZAT HOZ LIEMGCH, B3| MME S0 Hul/7|A Aol 7]
0] 2012 173710 A 2014 11622 577 CHE ZAsh WO Z LIEGtCE

v
no
[t
In |o
> HU

Mol Loyx|ol A= MY M 2% F7HE(-155%)= EH, HH 11742 XH of 27 5 2709 MY SIS A2 LIEFFCE
SHYHE2 201218 740N 20148 14422 7 JII6IA20, 53| Xtak S1to| EHE/HE0| 2012H 2740|M 20148 1042
2 87 BII¢t HOZ LIEtHCE 220l AL 2012 18H0M 20141 247+°§ 67d BItsten, Qo X0 330| 6d Bt
St 2402 LIELGLCE SHX|TF HO{EL 2012 237H0AM 20141 217422 214 AAstgon| E3| |18 S X|H X|oMel H
O{Z0[ 2012' 467401 M 20141 297122 1771 LA 222 LIEHRICE Kot STl A< 20121 3140|M 2014H 822 23A
o= = AAsIon, SIMSEYAMDE 151 ZATH HOZ LIEFSCE
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Table 5. Incident rates by accident patterns in 2012 and 2014

. Injury (equipped) Death (equipped)
Accident patterns

2012 2014 Increase (%) 2012 2014 Increase (%)
=X 5 ZHlo g% - 2oy 379 424 45 (11.9%) 238 217 -21 (-8.8%)
=M % HHlof ¥F - 0T - 2 56 78 22 (39.3%) 31 19 -12 (-38.7%)
=H X HHlof ¥F - 2 HE 127 265 138 (108.7%) 7 14 7 (100.0%)
=4 8 2Hof & - *= 31 86 55 (177.4%) 18 24 6 (33.3%)
=4 8 2Hof 5 - 7Y 341 325 -16 (-4.7%) 52 50 2 (-3.8%)
=4 2 2Hof % - FUEA 14 18 4 (28.6%) 31 8 -23 (-74.2%)
=4 5 ZHof g% - g% TS 0 0 0 (0.0%) 0 0 0 (0.0%)
=0d X 2 1 -1 (-50.0%) 0 0 0 (0.0%)
7of, A= g0 == 2 ES 6 11 5 (83.3%) 26 16 -10 (-38.5%)
s 5 £F AL 14 29 15 (107.1%) 49 34 -15 (-30.6%)
A 0 0 0 (0.0%) 0 0 0 (0.0%)
Total 970 1,237 267 (27.5%) 452 382 -70 (-15.5%)
Statistical test ¥>=57.024, df=8, p<0.001 ¥>=20, df=7, p=0.0055
=X 3 HHlof ¥H - HOE: contact with obJect and equipment - fall, 24| % AH|of ™ZH - 0T - Z2: contact with
object and equipment - trip- buried; 4 X HH|0f X - 28 FH: contact with object and equipment - bump-
contact; =4 X AH|0| FH - X contact with obJect and equipment - hit, =& X HH[0] ©X - 7|Q: contact with
object and equipment - caught; EHI M| F - FUE: contact with object and equipment - collapsed; 24| X AH|

o % - Yt XIS contact with obJect and equment - pressure - vibration, 27 &2 unbalanced behavior; -.-.-OH A

=2 §._t7401| ig % T Z: exposure and contact with toxic, hazardous material and environment; X & £74 AL fire and
specific accidents; i—'%al‘. %‘-rl violence

3.2.3 Characteristics by causing factors in 2012 and 2014

Table 6= 7|01 S EA| AX|Chebol CHet A= 2mo| X} Ch THsHE H=EA SR Chete] 40| it 22
EAMoz Q08 X0|(2=102.34, df=8, p<0001)2 EYOH, MY HRL ISiA Ex= EAHoz Qo3 jttOI(x2=30.378,
df=9, p<0.001)7t Y= A= LIEHGCH

i=
rulru
I~
o m
=
=
el

71018 W EK| 9| oz 2M T 2 JIIEER75%)2 W, A 11712l 2F F 27129 7|28t BItSHA| ko LHHX| A
=2 25 24 M7t okt A= UERGHLDE S8 S EE 7|4 7|7= 2012 2970(M 2014E 163H2 = 1344 S715t
o, E¢| FOIE SHETF7t 2012 27710|A 2014 16222 1357d CHE S7Fet A2 LIEFGCL HH|-7|AH= 20121 458¢4
Ol 20149 474HC2 167 B7HSIAUR|T, S5 W HE 7|71|9 2 550| B/tetRen, SE+=3F 4| 7|AH7t 30d S/tStACt
SHR|2E 7| A - H|of| A Z2|A B MEE7|E 87710] ZAsIAD, 2H|0[0{7t 404 ZHASY HEH J|QIZH ME0| 3A| LIEFRCE A%
= TR U BH2 2012 4157101 A 2014 450122 3571 S7H6tRon, §3| AT U ACH2|7t 6671 S7tst WO =2 LIEFLLLE
71018 YogX|ol A MY Mo 2ZE BII2(-155%)= EE', A 11740l 27 & 4719 7|QItt BItst o= LiERTH nE
SER2 20123 127401M 20149 22722 107 B7t6tYon, E3| S428t-& txt%tOI 20129 90N 20141 19422 10U &
7Fet A2 LIEHLE |08 L AZE7|H7|F= 20123 27401A 20141 822 61 S7H6ICH, £9| RUi& s8&+7t 5d
Botet Ao LIELGCE S| ARE - 22 R EHE2 2012 262740 2014 Lj 189U2 2 73 = ZASIAUCE £9| 7|EHA

http://jesk.or.kr



750 Gukho Gil J Ergon Soc Korea

= -TZE 17, HIA W AYEE 167, HE R X 7H S 144 ZA0h W22 LIERRCH

Table 6. Incident rates by causing factors in 2012 and 2014

Injury (equipped) Death (equipped)
Accident patterns

2012 2014 Increase (%) 2012 2014 Increase (%)
AH-7|A(RHE Mol 53) 458 474 16 (3.5%) 110 106 4 (-3.6%)
FOUE & AHE 7|A 7|7 29 163 134 (462.1%) 2 8 6 (300.0%)
28 252 ¥ W= 49 83 34 (69.4%) 36 31 -5 (-13.9%)
Hxsg +2= % 5H 415 450 35 (8.4%) 262 189 -73 (-27.9%)
&7, &8, 7+ % 7|17 3 1 8 (266.7%) 2 5 3 (150.0%)
olst 22 A e HEZ 1 6 5 (500.0%) 19 4 -15 (-78.9%)
ng =t 8 15 7 (87.5%) 12 22 0 (83.3%)
A & AE 7 33 26 (371.4%) 7 17 10 (142.9%)
ey, ool o & Ay 0 2 0 (0.0%) 1 0 -1 (-100.0%)
7|EL 7121E 0 0 0 (0.0%) 0 0 0 (0.0%)
27 =5 0 0 0 (0.0%) 1 0 -1 (-100.0%)
Total 970 1,237 267 (27.5%) 452 382 -70 (-15.5%)
Statistical test 2=102.34, df=8, p<0.001 12=30.378, df=9, p<0.001

AH| . 7[A(KCHE <, %3—1 equment machinery (except portable, motorlzed S0& % AHE 7|A 7|7k portable and

machinery for workers, £&, £48 % TE: parts, accessories and materials; 7 % TZ&& 3 BEH: buildings - structures and
surfaces; 87|, 8%, 7t X 7|7% containers, supplies, fumiture and appliances; 2} =& % 318 H|B: chemicals and chemical
products; I'L%-T-FJ transportation; Atg, & - A1&: people, animals and plants; Zt2H, CH7] 017" & AAHY: natural
phenomena such as working environment, atmosphere condition; 7|E} 7|Ql=: other causing factors; & %o not classified

4. Discussion and Conclusion

AR M E 2014H =0 LB A
20124 CiH| HEE Mo EHE 2
71918 sl Heoff xtol7t EXHS

AALSHD, H| EX|CHA0| S FX
I AHROf CHEH AHSH H=of AHO|7F U HoE LIERRICH

0z W uE 2 ori
Dm|o
2 2
o

*

UYE EHS BH ATl B2 HLAO| 24 372% AL 539%= 7t &2 Mafgs 2A2n, EXH| HM0| 42 M=ol
4 t t

234%2 2A TS 80| 7t =%, AMY0| 358%2 AtY XHS0| 7HE =2 HO=Z LIEFLIC =]

S HO{RO| B4 343%E 7HY =1, MY 2 BOEO| 568%E THE %O, HX[H|LjASl A2 HOR . 2E O| =y 302%,

223 HE0| 318%2 MUES 20| AOE LIEIGCE 7|08 SH0|M HXCHAe 4R AXE 722 Y BEHO0| 24 364% U

AY 495%2 71 =2 Aolgs EQOH, X H|I4C B HEE T2 ¥ HH0| 24 304%E EFoH, 4H|. 7|74|7+ 27.7%
a
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