J Ergon Soc Korea 2018; 37(2): 169-182
E K http://dx.doi.org/10.5143/JESK.2018.37.2.169
http://jesk.or.kr eISSN:2093-8462

Analysis of Accident Characteristics of Foreign
Workers in Domestic Chemical Industry

Seung Bae Lee, Byung Yong Jeong, Myoung Hwan Park

Department of Industrial and Management Engineering, Hansung University, Seoul, 02876

= 2SS A=l =Xt 1joi 8 &4

Corresponding Author
Myoung Hwan Park

Department of Industrial and
Management Engineering, Hansung
University, Seoul, 02876

Mobile : +82-10-9027-1576

Email : mhpark@hansung.ac.kr

Received : March 16, 2018
Revised : March 19, 2018
Accepted : April 02, 2018

Copyright@2018 by Ergonomics Society
of Korea. All right reserved.

@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 unrestricced non-commercial use,
distribution, and reproduction in any medium,
provided the original work is properly cited.

Objective: This study aims to understand the accident characteristics of the foreign
workers in domestic chemical industry and to present analytic results for basic
guidelines on accident prevention.

Background: It is known that foreign workers constitute greater portion of workers
in industries that are dirty, difficult and dangerous especially chemical and construction
industries.

Method: This study analyzed the data of 2,272 workers in the chemical industry
that have been approved as on-duty industrial accidents in 2015. The accident
characteristics of foreign workers and Korean workers were analyzed in view of
worker-related factors and accident-related factors.

Results: There is no difference by nationality in the distribution of gender of the
injured. The distribution of the injured according to nationality was found to be
different in age, size of employment, type of employment, work experience, days of
the week, time of the day, events or exposures, agent, type of injury, natures of injury
and illnesses, injured body part.

Conclusion: Foreign workers show a much higher proportion of injuries than Korean
workers in the chemical industry. Comparing to the Korean injured, the foreign injured
are employed by small size company and work on weekends and night or early in
the morning more often. In addition, machine operating job is the major cause of the
accidents and hand/wrist injuries constitute major portion of the injured body part.

Application: The results of this study can be used as baseline data to devise
systematic measures to prevent accidents for the foreign workers in the domestic
chemical industry.

Keywords: Injury characteristics, Foreign workers, Safety, Chemical industry
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2. Methods
2.1 Definition
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Table 1. Distribution of the Injured (persons)
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3.1.1 Distribution of the injured by nationality and gender

3.1 Personal characteristics of the injured

3. Results
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Table 2. Distribution of the injured by nationality and gender (persons) (Continued)

J Ergon Soc Korea

Gender Foreigner Korean Total
63 248 311
Female
13.2% 13.8% 13.7%
478 1,794 2,272
Total
100.0% 100.0% 100.0%

3.1.2 Distribution of the injured by age
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Table 3. Distribution of the injured by age (persons)
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Age (years) Foreigner Korean Total
129 173 302
Under 30
27.0% 9.6% 13.3%
165 374 539
30~39
34.5% 20.8% 23.7%
82 473 555
40~49
17.2% 26.4% 24.4%
102 774 876
Over 50
21.3% 43.1% 38.6%
478 1,794 2,272
Total
100.0% 100.0% 100.0%

3.1.3 Distribution of the injured by size of employment
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Table 4. Distribution of the injured by size of employment (persons)

Analysis of Accident Characteristics of Foreign Workers in Domestic Chemical Industry 173

Size of employment Foreigner Korean Total
137 378 515
Less than 5 person
28.7% 21.1% 22.7%
170 606 776
5~15
35.6% 33.8% 34.2%
88 261 349
16~29
18.4% 14.5% 15.4%
42 171 213
30~49
8.8% 9.5% 9.4%
41 378 419
More than 50 person
8.6% 21.1% 18.4%
478 1,794 2,272
Total
100% 100% 100%

3.1.4 Distribution of the injured by type of employment
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Table 5. Distribution of the injured by type of employment (persons)

Type of employment Foreigner Korean Total
359 1,551 1,910
Regular
75.1% 86.5% 84.1%
119 237 356
Temporary
24.9% 13.2% 15.7%
0 6 6
Unclassified
0.0% 0.3% 0.3%
478 1,794 2,272
Total
100.0% 100.0% 100.0%

3.1.5 Distribution of the injured by work experience
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Table 6. Distribution of the injured by work experience (persons)

Work experience Foreigner Korean Total
230 562 792
Less than 6 months
48.1% 31.3% 34.9%
66 229 295
6 months~1 year
13.8% 12.8% 13.0%
133 421 554
1~3 years
27.8% 23.5% 24.4%
46 192 238
3~5 years
9.6% 10.7% 10.5%
3 187 190
5~10 years
0.6% 10.4% 8.4%
0 203 203
More than 10 years
0.0% 11.3% 8.9%
478 1,794 2,272
Total
100.0% 100.0% 100.0%

3.2 Accident characteristics of the injured
3.2.1 Distribution of the injured by day of the week

S WYL Y 22O E42 Table 71t ZLf. Table 70IA 2™ R YU0| 186%E2 7t = LIEIGD, 22Y(181%), =8¢
(180%), St Y(17.0%), =2 Y(15.9%) =22 LIEFLLCY,
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Table 7. Distribution of the injured by day of the week (persons)

Day of the week Foreigner Korean Total
75 347 422
Monday
15.7% 19.3% 18.6%
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Table 7. Distribution of the injured by day of the week (persons) (Continued)

Day of the week Foreigner Korean Total
81 305 386
Tuesday
16.9% 17.0% 17.0%
71 291 362
Wednesday
14.9% 16.2% 15.9%
76 334 410
Thursday
15.9% 18.6% 18.0%
88 323 411
Friday
18.4% 18.0% 18.1%
68 148 216
Saturday
14.2% 8.2% 9.5%
19 46 65
Sunday
4.0% 2.6% 2.9%
478 1,794 2,272
Total
100.0% 100.0% 100.0%
£ Woligdad 225 20 (=02 oh=0l0| HIsh 22 Y(184%), ELYU(14.2%), LR YU4.0%)0| HTHHZ = LIEFGCE BHH,
Sh=el2 ERY(193%) F2YU(186%) SR U(180%) =22 At B|E0| LIEFKLLL.

3.2.2 Distribution of the injured by time of the day
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Table 8. Distribution of the injured by time of the day (persons)

Time of the day Foreigner Korean Total
68 155 223
00~08
14.2% 8.6% 9.8%
67 298 365
08~10
14.0% 16.6% 16.1%
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Table 8. Distribution of the injured by time of the day (persons) (Continued)

Time of the day Foreigner Korean Total
77 346 423
10~12
16.1% 19.3% 18.6%
38 183 221
12~14
7.9% 10.2% 9.7%
78 314 392
14~16
16.3% 17.5% 17.3%
61 280 341
16~18
12.8% 15.6% 15.0%
89 218 307
18~24
18.6% 12.2% 13.5%
478 1,794 2,272
Total
100.0% 100.0% 100.0%

3.2.3 Distribution of the injured by accident type
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Table 9. Distribution of the injured by accident type (persons)

Accident type Foreigner Korean Total
256 631 887
Caught in
53.6% 35.2% 39.0%
] 60 219 279
Struck by/ against
12.6% 12.2% 12.3%
65 181 246
Cuts, lacerations, punctures
13.6% 10.1% 10.8%
26 213 239
Fall to lower level
54% 11.9% 10.5%
26 160 186
Slips or trips
54% 8.9% 8.2%
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Table 9. Distribution of the injured by accident type (persons) (Continued)

Accident type Foreigner Korean Total
8 149 157
Work-related disorders
1.7% 83% 6.9%
' _ 21 120 141
Fire/Explosion/Leakage
44% 6.7% 6.2%
16 121 137
Others
34% 6.8% 6.0%
478 1,794 2,272
Total
1.0 1.0 1.0

3.2.4 Distribution of the injured by agency of accident

=82 7|Q= 22| 52 Table 102+ 2L} Table 100M 2 ofet=, RYEN 7HS7|A =2 QIgh M7t 237%=2 b =2 LIE
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EM

[=]]
X
x

Table 10. Distribution of the injured by agency of accident (persons)

Agency of accident Foreigner Korean Total
Chemical composite/ceramic 186 352 538
manufacturing machine 38.9% 19.6% 23.7%

) 68 326 394
Equipment and part
14.2% 18.2% 17.3%
36 161 197
Chemical materials and parts
7.5% 9.0% 8.7%
44 150 194
Machining and cutting machines
9.2% 84% 8.5%
35 146 181
Vehicle including fork lift/ conveyor
7.3% 8.1% 8.0%
22 155 177
Floor/Corridor/Step
4.6% 8.6% 7.8%
35 92 127
Hand tools
73% 5.1% 5.6%
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Table 10. Distribution of the injured by agency of accident (persons) (Continued)

J Ergon Soc Korea

Agency of accident Foreigner Korean Total
Containers for transport and 16 %4 110
package, fixtures 3.3% 529, 4.8%

36 318 354
Others
7.50% 17.70% 15.60%
478 1,794 2,272
Total
100.0% 100.0% 100.0%

3.2.5 Distribution of the injured by type of injury
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Table 11. Distribution of the injured by type of injury (persons)

ZC Table 110A] 20 SH/IPE0| 442%2 7HY = LtEFSD, B EH152%), TFE(108%),

Type of injury Foreigner Korean Total
208 797 1,005
Fracture
43.5% 44.4% 44.2%
102 243 345
Amputation
21.3% 13.5% 15.2%
40 206 246
Rupture
84% 11.5% 10.8%
24 148 172
Sprains/Bruises
5.0% 8.2% 7.6%
48 115 163
Laceration
10.0% 6.4% 72%
26 128 154
Burns
5.4% 71% 6.8%
0 54 54
Herniated disk
0.0% 3.0% 2.4%
4 32 36
Cerebral cardiovascular
0.8% 1.8% 1.6%
26 71 97
Others
5.4% 4.0% 4.3%
478 1,794 2,272
Total
100.0% 100.0% 100.0%
L QI7+S 3t 2| K|
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7t0|ME AP oot =0 W2 BEMFZEY TYoixte] BEE K07t Ues HOE LIEFICHY2=50.752, p=0.041). ZH0| @2
BAZ22 HEH QR0 FH/IFE (43.5%), MChR1.3%), THE(84%) =22 LIEtH O Bigl, $H=012 S8 /I (444%), HTH13.5%),
TH(11.5%), HZ/EFEEANB2%) =22 LIEFLCE

3.2.6 Distribution of the injured by injured body part

O E42 Table 122 ZLt Table 120A] B &/250 &6iE L2 MolXt7t 47.0%2 7HE =A LIEFSD, T
(17.7%), jﬂ$(9.1%), T/ZET77%), B [T4%) =22 LIEFGCE

7t0|ME AFO oot =0 W2 MiFFE oxte] B2EE X0[7t U O LIEHGCHy2=75.867, p<0001). 0| M2
SARQIE B QRO /22 (621%), C2|(13.2%), L/RAS(7.7%) £22 LIEHED, $H2012 &/2242.9%), Ct2|(189%) M=
(10.8%) =& LIEFLCH

Table 12. Distribution of the injured by injured body part (persons)

Injured body part Foreigner Korean Total
297 770 1,067
Hand/Wrist
62.1% 42.9% 47.0%
37 137 174
Arm
77% 7.6% 7.7%
63 339 402
Foot/Leg
13.2% 18.9% 17.7%
13 193 206
Spiral
2.7% 10.8% 9.1%
22 145 167
Complex
46% 8.1% 74%
26 107 133
Face/Head
5.4% 6.0% 5.9%
19 73 92
Trunk
4.0% 41% 4.0%
1 30 31
Neck/Shoulder
0.2% 1.7% 14%
478 1,794 2,272
Total
100.0% 100.0% 100.0%

4. Conclusion and Discussion

20150 =L SIStAT SAARZE oA et Az Qg MAMSHAIZ ST MR SoHAM A= AZTZA7E 21.0%E AHA|

o

Sl Qe 015 2015HE MR 2 H ALY S = (Ministry of Employment and Labor, 2016)2] 2015 2&30] HA|=2 Xt 2698930
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