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Objective: This study aims to understand the occupational injury characteristics of
the workers in motor vehicle parts manufacturing industry and to present basic
guidelines on accident prevention through accident analysis.

Background: There occur many occupational injuries in motor vehicle parts
manufacturing industry. But there were few researches for the occupational injury
of the workers in motor vehicle parts manufacturing industry.

Method: This study analyzed the data of occupational injuries of 1,609 workers in
motor vehicle parts manufacturing industry in 2015. The accident characteristics
were analyzed by dividing them into worker related factors and accident related
factors.

Results: Among the occupational injuries of the workers in motor vehicle parts
manufacturing industry, 80.6% of the victims were males, 64.0% are older than 40,
and 57.8% of the victims were employed by the companies with less than 50 workers.
In addition, there was a difference in accident characteristics according to age, work
experience, employment type, events or exposures, accident time of the day, agents,
natures of injuries and illnesses, injured organs and injured body part.

Conclusion: It is important to prevent equipment / machinery accidents. For this
purpose, more efforts should be given to establish safety measures faithful to the
basics of safety devices and safety work procedures. It is also suggested that
prevention of disasters should be intensively carried out for workplaces with less
than 50 employees and middle-aged and elderly people.

Application: The result can be used to present guidelines for preventative measures
for the workers in motor vehicle parts manufacturing industry including safety
education/training.

Keywords: Automobile parts, Manufacturing industry, Occupational injury, Worker
related factors, Accident related factors

1. Introduction
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Industry)2| AFAE == 133227H40|01 THAl= 2,692F LHSIRACE OIF RSkt SEMEY SAKIL 1,609E22 5874
7| M ZEY RYSHREC| 59.7%0f SHHEICKKOSIS, 2015). O|=2| A<= Transportation equipment manufacturing IndustryOllA &
17150742 nonfatal injuries and illnesses7t H**”OF@'OEﬂ 0| % Motor vehicle parts manufacturing At2I0flAl= 5510710 EAst0]

321%E AHAISE UCHBLS, 2015). Ol= AHSA EFHMZYBAM MegS HFX| EiM= +E87|1A7I1FMEYel Moes R
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URIS0| BABIL U= 2B 42 1e{sto] 0[of Mgkt MAXQ! SHoUThHS ~E5t7| 2[5t ST B0l SAdk=
HAKEE Y22 k= AT Mol £42 245k= 20| Rt ASHZ= parking lot managing work, household moving
work, cabling work, delivery work S0 CHot A7} =HE|ACHByuUn et al, 2017; Jeong and Park, 2017; Kim et al, 2016; Kim et al,

2016; Lee, 2012; Park et al, 2015; Park and Jeong, 2016).
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skt B2 AMof CHek MAXYH 2H M HAE2 FZ2 musculoskeletal disorders (Jang et al, 2008; Yang and Cho, 2007;
Mok et al, 2013), job stress (Kim and Kim, 2014) S0i| 2tot Z40|C}. Kim et al. (2009)2 A, 48, 247|7t & &YXt &4 24
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2. Methods

2.1 Definition
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2.3 Data analysis
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3. Results
3.1 MSIXIRE EN 2M
3.1.1 Xslxto] A £

Table 12 HPHE Molit 225
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Characteristics of Occupational Injuries in the Automobile Parts Manufacturing Industry

LIEMAHCE e Tsixlo| EXE HEH A X2 500§ 0|AH36.9%), 40CH(27.1%), 30CH(234%),
Ao LIEtLL 40M|0| 40| A THSHAIC| 64.0%S AIX[SH HOZ LIEFSICE

FYR}, FolRtel 2= SAHL=2
MRt 30A1 DIZFOIM 15%2 A LIEFE B,
g 50M O &0IA 64.1%= CHE ¢

Table 1. Distribution of injured persons by age

YellRt=

KOIMOl X107} Q= HOZ LIEFSATH, =20448, p=0002). YI0f W2 XY
S04 OIMOIA 348%Z CHE HYHECE A LiEHS

YOHECH LA LIEHLt 50M| O &ofiAfe] AFXILE FoHA} HlE

Frequency Nonfatal Fatal
Age : o
Total Injury Death Disability
203 146 3 54
Under 30
(12.6%) (71.9%) (1.5%) (26.6%)
376 286 3 87
30~39
(23.4%) (76.1%) (0.8%) (23.1%)
436 321 5 110
40~49
(27.1%) (73.6%) (1.1%) (25.2%)
594 381 6 207
50 or more
(36.9%) (64.1%) (1.0%) (34.8%)
1,609 1,134 17 458
Total
(100.0%) (70.5%) (1.1%) (28.5%)
Statistical test %*=20.448, p=0,002

3.1.2 xHsHxte] EE X D EHEY

skt EERE
(80.6%), 040| 312
11.7%7} SHlist 7o

g2 % 18

SO T2 AL, AR

)33

o SARIE 98 S D8YHER 7=

f, &9

=
24

ixtel 22=

SOy RfSHAt —E—_
B(194%) 22 LIEFHTE 1EHERO [HE RHoHXL2]
2 LIEFKLCE

2Lt XolAts Hg0] 1,297

TEI0IM 883%, HIHAEI0A

EAXoz QoMol Xjo|7} Q= A2 LIEHK{TH, =9851, p=0.131).
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Table 2. Distribution of injured persons by gender/employment type

Frequency Nonfatal Fatal
Working condition
Total Injury Death Disability
1,155 828 16 311
Full-time
(71.8%) (71.7%) (1.4%) (26.9%)
Male
142 91 0 51
Temporary
(8.83%) (64.1%) (0.0%) (35.9%)
265 182 1 82
Full-time
(16.5%) (68.7%) (0.4%) (30.9%)
Female
47 33 0 14
Temporary
(2.9%) (70.2%) (0.0%) (29.8%)
Total 1,609 1,134 17 458
Statistical test %*=9851, p=0.131

3.1.3 TYsliXle] 2&7|7Hd &M

TaRto] 2£7|2t8 22 E FAMo Aik= & 310t 2Tt MHECe=Z B 13 0|2t Z£7|7olA Eilieh TS F TH|Q| 40.0%
7t LAt Ao =2 LIEFTTY,

TEY|7HE AR, SAR], HfRte] BEE SHMOR QOHQl X0|7t Y HOR LIETHy, =14945, p=0021). 2472t
Mol YeE BH AlURLE 3 O|d0|A 2 HIZ0| &2 B, TolAt= 101 D|THO|A BO| LASIRUCE Eol RXt= 10 O]
S57%2 7FS = LEL STH22 AFYAteh FojAt Blg0| R2 Ag € = UL, 3~10 0|20t 19 OjToA FA} B
20| Hof JiH22 AR YollAt H|E0| =2 AS & + ATk

il

IO A=

Table 3. Distribution of injured persons by work experience

Frequency Nonfatal Fatal
Work experience
Total Injury Death Disability
644 447 6 191
Under 1 year
(40.0%) (69.4%) (0.9%) (29.7%)
321 233 0 88
1~3 years
(20.0%) (72.6%) (0.0%) (27.4%)
331 217 6 108
3~10 years
(20.6%) (65.6%) (1.8%) (32.6%)
313 237 5 71
Over 10 years
(19.5%) (75.7%) (1.6%) (22.7%)
Total 1,609 1,134 17 458
Statistical test %*=26.280, p=0021
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3.1.4 Analysis of injured persons by size of employment
SA RS BES

=] >3 _
2 2u AmE

= i

S H 49} ZL} AHEo =z 501~309! 0]TH33.0%), 100~5002! O|2H22.9%), 591 0|2H12.6%), 302!
~50Q1 0|2K12.2%), 502!1~1009! O|TK11.9%), 500Q! O|AH(7.5%)a=L 2 WASIAL} MM Xz HM 500! 0|0t AFAXIO|A XHBHA
7t 578% LDt AOZ LIEFGILCE

SIAF R

i

MR, FYA, oAte] 22 SAHLR /o/MQ X017t gl= Aoz Lt

ENTH,?=10.091, p=0443).

Table 4. Distribution of injured persons by size of employment
Frequency Nonfatal Fatal
Company size
Total Injury Death Disability
202 146 0 56
Under 5 persons
(12.6%) (12.9%) (0.0%) (12.2%)
531 370 4 157
5~29 persons
(33.0%) (32.6%) (23.5%) (34.3%)
196 133 1 62
30~49 persons
(12.2%) (11.7%) (5.9%) (13.5%)
192 130 4 58
50~99 persons
(11.9%) (11.5%) (23.5%) (12.7%)
368 268 6 94
100~499 persons
(22.9%) (23.6%) (35.3%) (20.5%)
120 87 2 31
Over 500 persons
(7.5%) (7.7%) (11.8%) (6.8%)
1,609 1,134 17 458
Total
(100.0%) (100.0%) (100.0%) (100.0%)
Statistical test %*=10.091, p=0433
3.1.5 Mslixte] nEHENE 24
DEHENE MRS 22E FAo Bt # 59F 2T NSRS MRS HHEH FrE 14208883%), HIETE 189F(11.7%)
O LIEFGC,
NEHENE AL, FYX

| MRl BmE SAXOR QoHQl Xj0|7} gl HOE LIERTH, =10367, p=0.110).

3.2 Analysis of the injured in view of accident related factors

3.2.1 Analysis of the injured by day of the week

At @ UH TYslXtQ|

t= B 61t ZCE MNMECZ =292 299H(18.6%), =2 Y 285H(17.7%), 2L 282F
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Table 5. Distribution of injured persons by employment type

Frequency Nonfatal Fatal
Total Injury Death Disability
1,420 1,010 17 393
Full-timer workers Regular
(88.3%) (71.1%) (1.2%) (27.7%)
64 41 0 23
Regular
(4.0%) (64.1%) (0.0%) (35.9%)
89 64 0 25
Temporary workers Daily workers
(5.5%) (71.9%) (0.0%) (28.1%)
36 19 0 17
Part timer
(2.2%) (52.8%) (0.0%) (47.2%)
Total 1,609 1,134 17 458
Statistical test %*=10367, p=0.110

Table 6. Distribution of the injured by day of the week

Frequency Nonfatal Fatal
Total Injury Death Disability
282 192 4 86
Mon
(17.5%) (68.1%) (1.4%) (30.5%)
251 171 3 77
Tue
(15.6%) (68.1%) (1.2%) (30.7%)
299 223 2 74
Wed
(18.6%) (74.6%) (0.7%) (24.7%)
285 195 4 86
Thu
(17.7%) (68.4%) (1.4%) (30.2%)
i 262 187 1 74
ri
(16.3%) (71.4%) (0.4%) (28.2%)
166 117 2 47
Sat
(10.3%) (70.5%) (1.2%) (28.3%)
64 49 1 14
Sun
(4.0%) (76.6%) (1.6%) (21.9%)
1,609 1,134 17 458
Total
(100.0%) (100.0%) (100.0%) (100.0%)
Statistical test %*=7.708, p=0.808
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(175%), 28 Y 262H(163%), 22 Y 251H(15.6%)=2= LIEFLLCE,

A QY AR}, BARL HofRlo] EXE SAXOE QOIXQl Ko|7t Qe HOE LIEHGTy =7.708, p=0808).

1 WEAIZEE F/0FZ AIZICHE 2610 RHBHAL)] H‘% 243 ADte B 70 2L FAZ2 27 A0 2F 6A|THX]
oI5, OFZIAIZtS @ 6AIRE OFA GAITIKIZ HOIBICE AlD ZHEA|IZHS M 7t 1,2408(77.1%), OFZt 369H(22.9%)
OF HHlSH 4O LIEFGC

|'OI-

QI}, RARL BYRL)
g2 5200) 57 et

I

2Rl EAXMo=R Qo|Mol Xj0|7t Y HOE LIEFKITH, =7.018, p=0030). LA} &
SEOLE AU UM H[E2 OFZH0] =2 242 LIERITE

Table 7. Distribution of the injured by time of day

Frequency Nonfatal Fatal
Total Injury Death Disability
1,240 868 9 363
Day
(77.1%) (70.0%) (0.7%) (29.3%)
. 369 266 8 95
Night
(22.9%) (72.1%) (2.2%) (25.7%)
1,609 1,134 17 458
Total
(100.0%) (100.0%) (100.0%) (100.0%)
Statistical test %*=7.018, p=0030

M

3.2.3 At HMHENE 2M

HI

At e TSR] 2E 2ASH A1t B gut 2T MNMCRZ 7Y AL11(48.9%)2t ArrtAE=H135%), £RB(7.7%),
O{R(6.1%), SH0| H2(6.1%) == LASIAUL

HE S Sixtel BEE SHMOZ ROHQl X[0|7t Qe HOZ LIEFGTH,’=91.920, p<0001). AFEAL
LM EES ZET MguEgEen 2 SoM =2 LEe, FoiRts 7Y ALR0AM 381%E XHA[SI0] HTiH2
. RYAE NY AROIN FHREIE0] 7FE WA LIEHLE 712 A0 SfohA AFURILE FojAH Bdsts HIE0| =5
Y 4= UCL mEtM, 7Y At FA AR BIEE =1 fatal rates =0F 22(7F 74 Q3 A RAQ A2 LIEHGTE

'I'I'Ol_

Hu rr

Table 8. Distribution of the injured by events or exposures

Frequency Nonfatal Fatal
Total Injury Death Disability
787 481 6 300
Caught in
(48.9%) (61.1%) (0.8%) (38.1%)
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Table 8. Distribution of the injured by events or exposures (Continued)

Frequency Nonfatal Fatal
Total Injury Death Disability
217 161 7 49
Work-related disorders
(13.5%) (74.2%) (3.2%) (22.6%)
124 94 2 28
Struck against object
(7.7%) (75.8%) (1.6%) (22.6%)
98 85 0 13
Slips or trips
(6.1%) (86.7%) (0.0%) (13.3%)
98 84 1 13
Struck by object
(6.1%) (85.7%) (1.0%) (13.3%)
65 49 0 16
Cuts, lacerations, punctures
(4.0%) (75.4%) (0.0%) (24.6%)
52 39 0 13
Fall to lower level
(3.2%) (75.0%) (0.0%) (25.0%)
168 141 1 26
Others
(10.4%) (83.9%) (0.6%) (15.5%)
1,609 1134 17 458
Total
(100.0%) (70.5%) (1.1%) (28.5%)
Statistical test %*=91.920, p<0.001
3.24 7|¢ =4

7|02 ToAte| 22E 2ot AUt # 92t 2Lt THSiAL HMN= 2EH HH|/7|A 818F(50.8%), = olEtA RSt 52| AatH
) W ME 2509H(155%) =22 =A| LIEFACE

EAXMoz QOo|X0l Xj0|7} Y HOE LIEFRLTHy =54754, p<0.001). AFLKF= |

2 el J[EMOM 2l HIE0| =2 LIEtG oD, FoliRk= 2H|/7|A(35.2%) 2 diXeZ =

9| HI%% A |/7|74|7r 63.9%E A LELt HTiX o2 AHUXIRL ToHAL H[20| =4 LrEt”c’ 2 = Uk

At MM AtD HIZEE =1 fatal rate &O0F 2|7t 74 2R3 7|Q1EQ O E LIEFGICE

Table 9. Distribution of the injured by the agent

Frequency Nonfatal Fatal
Total Injury Death Disability
818 523 7 288
Machine/Equipment
(50.8%) (63.9%) (0.9%) (35.2%)
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Table 9. Distribution of the injured by the agent (Continued)

Frequency Nonfatal Fatal
Total Injury Death Disability
250 186 2 62
Parts and materials
(15.5%) (74.4%) (0.8%) (24.8%)
133 112 1 20
Buildings/Structure and surfaces
(8.3%) (84.2%) (0.8%) (15.0%)
83 71 0 12
Handtools
(5.2%) (85.5%) (0.0%) (14.5%)
69 57 0 12
Containers, furniture and fixtures
(4.3%) (82.6%) (0.0%) (17.4%)
256 185 7 64
Others
(15.9%) (72.3%) (2.7%) (25.0%)
1,609 1,134 17 458
Total
(100.0%) (100.0%) (100.0%) (100.0%)
Statistical test ){2= 54.754, p<0.001

TehRte] SefFPE AHohAte =i
9

£ 2N 2= B 100 20 SRS AHEN /2 1,004H(624%), L/Ct2| 2429
(15.0%), SI2| 141H(8.8%), AHHE 98H(6.

(6.1%), 070 (44%)= 2= LIEFLICE
ARSI TSR 0| BB KSHRIC] Hme EAXOZ QO|XQl K07} Y= HOR LIEFHTHy =287515, p<0001). 7|EKAIR
|.

S)TeIet QHHE TSRt AMUXL HIEO0| =2 LEIHCH, lits &/2 FRI0IM 71 =2 SUoIAC,. FYA Blg2 &/E H
S0 7HY RA UL STHH22 AFYRILE FoiAt] fatal injury rate’t &2 A2 LIEFLLCE

Table 10. Distribution of the injured by the injured body part

Frequency Nonfatal Fatal
Total Injury Death Disability
98 76 6 16
Face/Head
(6.1%) (77.6%) (6.1%) (16.3%)
24 18 0 6
Neck
(1.5%) (75.0%) (0.0%) (25.0%)
70 54 0 16
Shoulder
(4.4%) (77.1%) (0.0%) (22.9%)
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Table 10. Distribution of the injured by the injured body part (Continued)

Frequency Nonfatal Fatal
Total Injury Death Disability
141 107 3 31
Trunk
(8.8%) (75.9%) (2.1%) (22.0%)
1,004 651 0 353
Arm/Hand
(62.4%) (64.8%) (0.0%) (35.2%)
242 206 0 36
Leg/Foot
(15.0%) (85.1%) (0.0%) (14.9%)
30 22 8 0
Others
(1.9%) (73.3%) (26.7%) (0.0%)
Total 1,609 1134 17 458
Statistical test %*=287.515, p=0.000

TSR] siEFE AshAte| 22 N 2=2&MUL+E 2ASH it & 1110 20t OISR E AmEH /AT 557F(34.6%),
H

=T 4613H(28.7%), GE/ZSAAH RS 384H(23.9%)x= 02 UHlsts ZHAOZ LIEfRiCE

NIERY MHEE0 B ARt BEE SAXMOE QOINOl Xj0|7t Qs HOE LIEWTHy, =329.721, p<0001). AHYAHE
LA SN T BIE0| = LIEfRD, FoliAts /TN T BIE0| =2 LEHHTE fERIR0] 2 HIE2 2

/ER(566%)1 I MHBAEEH667%) 0 HA LIELE $MH2 2 ArYAtet Foix 24 HI80| &2 A= BRI,

Table 11. Distribution of the injured by natures of injury or illness

Frequency Nonfatal Fatal
Total Injury Death Disability
557 315 3 239
Crush/Amputations
(34.6%) (56.6%) (0.5%) (42.9%)
461 340 4 17
Fracture
(28.7%) (73.8%) (0.9%) (25.4%)
384 308 0 76
Sprain/Musculoskeletal
(23.9%) (80.2%) (0.0%) (19.8%)
108 99 0 9
Burns
(6.7%) (91.7%) (0.0%) (8.3%)
21 14 7 0
Cerebral cardiovascular
(1.3%) (66.7%) (33.3%) (0.0%)
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Table 11. Distribution of the injured by natures of injury or iliness (Continued)

Frequency Nonfatal Fatal
Total Injury Death Disability
18 17 0 1
Contusion/bruise
(1.1%) (94.4%) (0.0%) (5.6%)
60 41 3 16
Others
(3.7%) (68.3%) (5.0%) (26.7%)
1,609 1,134 17 458
Total
(100.0%) (100.0%) (100.0%) (100.0%)
Statistical test %*=329.721, p=0.000

4. Conclusion and Discussion

_,_F

2

=

Sk

Mg Jjm
>

mlo

Mo Mo

2 d7oME 20159 XtEkt £

o HOHXf olagy D7) x
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Skt EEHEY oAt S 2400 oot HATZANE HHEH SHAt= 80.6%7F HAIRL, Al7h QO] st A=

40CH O|4(64.0%)Ql HSE LIEIGOM, x*ﬂ'ﬂoﬂ)ﬂ 883%7F LYSIRAL, 50 O|2t2| S[A} RZO|M 57.7%7 2ot

O, 247|7t2 14 O|2H0A 400%7t LASH 4o 2 LIEMLICE 0|29 Z2 nonfatal occupational injuries| 65.2%7} H440[i1

35A] Of&0lA 666% LS CM 2&7|7k2 11H O|THOfM 31.9%7 YMSto] sh=it= KIO|E HOl& AR LIEHHTHBLS, 2015).

At 2 S-0IM AL SEHE = 7Y AR1489%)2t RAREETH135%)0IA = LS, J|Q1ES HH|/7|H(50.8%)
M =7 LIEHHCE iR &/2(624%)2 Y/CH2[(15.0%), 51288%) =22 &/ LEISCH, diiSFe YH/ETH346%) =
1(28 7%), GE/2EAAEE239%) =22 LIEMLE 0= nonfatal occupational injuries®| AT 2H&El(events or exposures)
= Overexertion and bodily reaction (41.7%), struck by or against object (20.3%), Slips or trips(16.7%) 01|A1 =7 gHstgion, 7|0l
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HOl= A2=Z LEFRTHBLS, 2015).
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