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Corresponding Author Objective: The purpose of this study is to present basic data and guideline for
Jaein Lee prevention of disasters by analyzing the influential factors related to the causes of

Dong-eui University, Human-System the disaster by industrial accidents.

Design Engineering Major, Busan, 47340 Background: Although there are many studies on the analysis of industrial accident

Mobile : +82-10-2553-7516 factors, most studies controlled the descriptive statistical data such as the ratio and
Email : inibest@deu.ac.kr the number of cases, and there are not many studies on the exact cause analysis
based on the inferential statistical analysis. Similarly, there are some studies such as
traffic accident data analysis and accident analysis of the workers in the manufacturing
industry. However, the cause analysis through the inferential analysis is rare. Therefore,
Revised :January 10, 2018 in this study, the analysis is carried out to extract and analyze various factors for not
Accepted: January 12, 2018 specific industries but general and wide scope ones.

Received : January 02, 2018

Method: This study analyzed the most recent data of the Industrial Accident Cause
Investigation Report issued by the Korea Occupational Safety and Health Agency
(KOSHA). First, the cross-analysis between factors was executed by the descriptive data
such as the status of each industry type by cause factors, industry type by accident
pattern, cause factors by tasks, etc. Next, based on the result of the cross-analysis, we
analyzed the significance on each factor and the relation between the factors.

Results: The significant differences were showed among the factors, the industry
type, business size, accident pattern, cause factors, task and part of body. Based on
this, detailed suggestion points were derived from analysis of each factors.

Conclusion: We analyzed the implications of various factors affecting the numbers
and interpreted its meaning. In particular, we performed the process of selecting
and analyzing relevant factors that could affect the entire industry, without limiting

Copyright@2018 by Ergonomics Society the scope to specific industries. Through this, we could derive much meaning on
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1. Introduction
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2. Methods
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3. Results
3.1 Analysis of industry type by business size
Table 12 ALRIA| 22 A 2Rt HEHd 2M0| ATt DataE LtEHAT UL 4+ 2F= LHAMSHAQAZAL B 1MO| Data
oM 3% 2F= HQIst 49 RIS MESIRLL oS S8, 49 272 =0f X 201 819 2R= A=A X £F TOE,
ZOf W AESHY, AASA HQl 204 SOl AT ol Bt9f 2F/O| DataE M EF0 ZHAIH &9 272l Datalts A3t
ALk ALEH f2e EE 2 04002 0|ehel E& YT =0 WX = (Ol 282 20021~3002!, 1,0002! 0] 72
AR Q27 A0l ASX] 2AE TT] Bt 20020 0|4 RO ZEAIZILE J2|2 Table 12| datax= H2E H|WO| 282 I3t
Ol 127t HEFE FHE = HELZ EASHAIC
Table 2= Table 10| Rl Data®fl CHE WXt 24 ZWE LIEHHD QUCH M WHE Pearson Chi-square S O[&3IRICt &49
HR7HE2 MUY 2R AT AEE ME SEHOILO|H, THEZHE2 MY 2R/ AHE #E= M2 SEO| oty o ct 1 A
1t Pearson Chi-square A8 SAHE 210| 1288722011 |9 &E p-value<0.010[7| E0| HFE7HE2 7|23t F, KOl+F 005 3}
oM A BRY 2RI AYK FREY PE 20| D LMOISE M2 SYO| OfLID BEHO| USES ¥ & YT Olof TiEt A
X0l |82 ohaut 2o
Table 1. Data of analysis of industry type by business size
Business Size (Unit: Person, Accumulated %)
Industry types
~5 5~9 10~14 15~29 30~49 50~99 100~199 200~
g & oY 217 | 44% | 129 | T1% | 47 | 80% | 49 | 90% 25 | 95% 17 | 99% 3 | 99% 3 1 100%
Y 17 | 15% 15 | 29% 19 | 46% | 32 | 74% 12 | 85% 8 | 92% 1 93% 8 | 100%
M= 421 | 22% | 341 | 39% | 207 | 50% | 350 | 68% | 189 | 77% | 168 | 86% | 93 | 91% | 180 |100%
MI|7kAB7 A
~ o1 3 6% 9 | 23% 2 | 27% 12 | 50% 6 | 62% 7 | 75% 3 | 81% 10 | 100%
FEAY
SHH7|EME R E
IHIC,; gl ;@%%ﬁ 17 | 12% 19 | 26% 14 | 36% | 37 | 63% 25 | 81% 13 | 90% 9 | 96% 5 1100%
He 629 | 38% | 330 | 57% | 169 | 67% | 205 | 80% | 118 | 87% | 104 | 93% | 53 | 96% | 64 |100%
o SoAOfY 243 | 49% | 102 | 69% | 38 | 77% | 62 | 89% 18 | 93% 16 | 96% | 16 | 99% 4 | 100%
254 113 | 29% 45 | 40% 20 | 45% | 48 | 58% 27 | 64% 46 | 76% | 45 | 88% 49 | 100%
=g 2 SAFY 365 | 55% | 109 | 2% | 63 | 81% | 62 | 91% 31 | 96% 16 | 98% 5 | 99% 8 | 100%
sHgdsEM % 0 o o 9 9 9 9 0
X b AJH| A Q] 15 | 27% 4 | 34% 7 | 46% 4 | 54% 10 | 71% 6 | 82% 7 | 95% 3 1 100%
a8 ¥ 23 5 6% 51 12% 11 | 25% | 24 | 54% 15 | 71% 12 | 86% 2 | 88% 10 | 100%
2t R Ao 70 | 29% 70 | 57% | 40 | 74% | 32 | 87% 14 | 93% 8 | 96% 8 | 99% 2 | 100%
AtgAlE2tel 3 0 N o 9 9 0 9 0
AFRIR| A | A0 173 | 28% | 105 | 45% | 73 | 57% | 86 | 71% 56 | 80% 54 189% | 26 | 93% | 42 |100%
SedB, 2% A 9 | 13% 11 | 29% 6 | 37% 8 | 49% 2 | 51% 7 | 61% | 10 | 76% 17 | 100%
AI‘§|E§'65HXC;| 0 0 0 0 0 0 0 ()
o[z €l oot 2SSt X
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Table 1. Data of analysis of industry type by business size (Continued)

Business Size (Unit: Person, Accumulated %)
Industry types
~5 5~9 10~14 15~29 30~49 50~99 100~199 200~

DEMHIAY 13 |11% | 18 | 26% | 6 | 31% | 48 | 70% | 22 | 8% | 5 |93% | 2 | %% | 7 |100%
=28 X 43 | 12% 39 | 23% 39 | 35% 58 | 51% 60 | 68% 54 | 84% | 32 | 93% 24 | 100%
AI‘§|%K|)\1H|£E (o] 0 0 0 0 (o} (o] (o]

SAZE O
;{li:ﬂ‘aﬂ)\‘l Hrﬁﬂ 11 | 16% 5 | 24% 51 31% 12 | 49% 7 | 60% 13 | 79% 6 | 88% 8 | 100%
¥yl 8L EHH|, 2| 8 o, 0 0 o o o 0, 0,
THoLAH| A 49 | 33% 25 | 50% 9 | 56% | 26 | 74% 14 | 84% 15 | 94% 6 | 98% 3 |1 100%
SUUY AL OfY: agriculture, forestry and fishery; & : mine; MZY: manufacturing; T 7|72 57| A =L AFY: electricity, gas, steam and
water supply business; OI-—.—H1|7|§X1 | HEMY X SAEAY: sewage - waste, recycling of raw materials and restoration of environment; 714
2: construction; =0 3 20§ R: wholesale and retail; &4=Y: transportation; =8F X S48 : accommodation and restaurant business, Z&
SMLESEM W HEAH[AY: publishing - video - broadcasting communication and information service; 28 X E& ¢: finance and insurance;
234 A ?:!EHE: real estate and leasing business; AtZA| 22| S AKX FMH|AY: business facility management and support services;
S3UY, I A AR EEH: public administration, defense and social security administration; S A{H| A Y: education service; 24Y X

A2 E X MH|AY: health and social welfare service; Ol&AZX Gl Of 7h2H B MH|AY: arts, sports and leisure services; &% X A, +=2| &
74 Q1M H| A Q: associations and organizations, repair and personal services

Table 2. Result of chi-square analysis on Table 1

Test method X2 df p-value
Pearson Chi-square 1288.722 119 < 0.01
MY 2 OHl AFREA 2 2 AlD 2leleTt ME2 SE0| OfLjgts A2 M MYUEE AN f20f T2 Ll el HALI}
At = £ U0k EYoR, FA LIt 1949F 02 THY B HMEY I BX 4921 O[3I7HX|Q| HIFO| 77%21H| B3},
Q7 7HY H2 HII7tATI| A =AYl ZP 1992 OSI7R| STHHOF 81%2 XM=Yt Hlteh H|SS HOICh Lot 2Yols
6590l =t 3 SAIFYOl AL 140! O[5t 20| A 81% H|ZS QI H|sH EHEt 110 &2 SSAEIY A Al EHAF U M=
19921 O[3t FZ7HX| B0 76% HIZLE HUXCE Hrt 2|0 MHHZ MY A7t a5 WY HIF0| =
Ch 9], sYUYY X Ofg, =0f & 204E, ¢4 X SATY2 32 92 O[3t ArdE0lA 0[0] 70%E gLt 28 HISS 20|
I ALt

3.2 Analysis of industry type by accident pattern

Table 32 &) 2RER T L4 HEQto| Gt 20| AH8%t DataS LIEHLH UCH Table 10 A2t OHEZEX| 2 A1 2R
MATYSH A ITAL HIMO| Datal M ot BR= Melst 49 2RTE ALSSHAUCE Mol L8 Hefe & ZAL E1M9| DataOil
M AZK LS B7] ot 8 U HEj= 2F J|EE 2FSH0 ZEAIZACH

Table 4= Table 30f %A= Datalil CHEH Wkt 24 AWE LIEFf D QUCL 24 HH2 Pearson Chi-square BEE 0|83IACE 242 7
FIHEE MY 2RQE AT U WEfl= M2 SEOICHO|H, THEVHEE "t 2R M L HEl= ME S7O| OfL
CH@CE 2 Z1f Pearson Chi-square A& SHZ 4t0| 2649.7010| 1 RO| &E p- value<0010|7| Mo HREIEE 7|48 5,
RO=FE 005 SHOIM LY B2RE T HEE T2 2o Al 2l ME SO OfLH #EH0| UZS &

=t
= URACE. oof cHer MEXH I-HQC’ Cf

LreAie] 2
St
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Table 3. Data of analysis of industry type by accident pattern

J Ergon Soc Korea

Accident pattern (Unit: Person, Ratio)
|ndu5try type o = E, ‘?‘5:'6;, e 7 %ﬂ'é’g %iH glﬁ%é Others Total Ratio
2 | Hz % | #8=3
IR SRS
62 131 162 56 38 17 8 16
529 3 of 490 | 6%
3% | 27% | 33% | 11% 8% 3% 2% 3%
15 28 13 30 15 3 1 7
[ 112 1%
3% | 25% | 12% | 2% | 13% 3% 1% 6%
163 312 397 181 716 85 60 35
=Y 1,949 25%
8% 16% | 20% 9% 37% 4% 3% 2%
M| 7HAZT| 9 9 12 7 5 4 4 4 7
e 52 1%
7% | 23% | 13% | 10% 8% 8% 8% 13%
=S MIESREIEE 31 30 32 1 19 8 1 7
=MEe 139 2%
MY X eta=dy 2% | 2% | 23% 8% 14% 6% 1% 5%
554 301 328 244 127 51 14 53
AL 1672 | 21%
3% | 18% | 20% | 15% 8% 3% 1% 3%
66 127 133 44 77 40 4 8
Zof 3 AOf 499 6%
13% | 25% | 27% 9% 15% 8% 1% 2%
62 98 126 28 41 19 2 17
2ad 393 5%
16% | 25% | 32% 7% 10% 5% 1% 4%
13 233 189 16 61 27 13 7
54 9 843 659 | 8%
2% 35% | 29% 2% 9% 4% 17% 1%
~ 7 23 2 1 5 17 2 7
28 % Y 84 1%
8% 27% | 26% 1% 6% 20% 2% 8%
46 119 34 8 1 15 4 7
24 3 Ao 244 3%
19% | 49% | 14% 3% 5% 6% 2% 3%
MEfst gl 10 24 15 4 5 10 2 5
L= o,
&M A9 , . . \ , , , . 5 1%
13% | 32% | 20% 5% 7% 13% 3% 7%
AT 72 283 106 27 53 44 18 12
= 615 8%
A EAMH[ 2 2% | 46% | 17% 4% 9% 7% 3% 2%
6 47 24 8 9 12 13 2
DS MH[AY 121 2%
5% 39% | 20% 7% 7% 10% 1% 2%
w79 o 12 166 55 12 15 40 24 25
U 349 4%
A2l =X MH| 2~ g 3% 48% | 16% 3% 4% 1% 7% 7%
HeAmx gl 9 24 1 5 4 4 1 9
— = 67 1%
o7 A MH| 2 G 13% | 36% | 16% 7% 6% 6% 1% 13%
olxpel ChstoI7r2 sty
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Table 3. Data of analysis of industry type by accident pattern (Continued)

Accident pattern (Unit: Person, Ratio)
Industry type o = g, ‘?‘5:'6;, e 7 %Eé’g %6H‘?‘|6§%§ Others Total Ratio
2 | Hz % | #8=3
CIESES
3| Ol ohy| 22| 17 46 30 13 19 6 8 8
7HOIA1H|A0*I 147 2%
= —d 12% 31% 20% 9% 13% 4% 5% 5%
10 51 28 9 6 19 3 1
Others 127 2%
8% 40% 22% 7% 5% 15% 2% 1%
Total 1,164 2,055 1,712 702 1,225 421 282 233 7,794 -
Ratio 15% 26% 22% 9% 16% 5% 4% 3% - 100%
HO{E: fall

& - ZE: trip- buried; #XE - BZ: bump- contact; %3 hit; 7|2 caught;, 2@ S unbalanced behavior; 754
£ 9 HZ: exposure and contact with toxic, hazardous material and environment

SUAY A OfY: agriculture, forestry and fishery, &2 mine; MZY: manufacturing; T7|7tAF7| & == AFY: electricity, gas,
steam and water supply business; St=H7|SMZ| A Z I X 2HH =/ Y: sewage - waste, recycling of raw materials and restoration

of environment, 748 ¢: construction; =0f % AO§Y: wholesale and retail; 2= transportation; =8f 5 2418 : accommodation

and restaurant business; 28 % 2 Y: finance and insurance; 54t S Ui R: real estate and leasing business, H&1tet 5 7|
= MH|AQ: professional, scientific and technical services; AFZA|E 22| X AFFX[IMH|AR: business facility management and support
services; WS A H| AR education service; 2Y I A2 EX|AH|AY: health and social welfare service; HIEAZE Gl Of7F2HEAH|

A: arts, sports and leisure services; %] 3 THA|, 2| S 7§ Q1A H|AY: associations and organizations, repair and personal services

Table 4. Result of chi-square analysis on Table 3

Test method X° df p-value
Pearson Chi-square 2649.701 119 < 0.01

A 25 CHH| RHSH 24 HER 7H At ZAQIT M2 =70 of2te Ae M MEE wMEl= TYsie| 37 HAF ACtn
= & UCE BN MEYD HEYHO0| 2t 25%, 21%2 TH| L QA=0| 46%E AX|St QUCH HA| LMl 19492 71 W2
Mz 7" Atn7t 716H 22 MEY HHQ| 36.7%S AHX[SIR|CH 22 Ab1of Cisl 167222 SHME A LMol ot
2 AHY9| 2 Y Atle 127822 MY HH Q| 76% Hrofl XEX[SHK] 40 "HOT" ALt 554F(33.1%) 22 71 &2 H
2 XSt ULk

A37) U SEAYS "HOIEZH2Y, 23.1%" S
C

od
O TYsh LA HERH HOIH, "HOIHZY, HHETE, S, 7Y

. "' , , VY, e R EESE I 22 TS Sl ol #EE Ao
HH|Sl 93%E AHXISH Tt O SOM= "Ho{FZE, "L ", Y 20| SHL ZH|eto] FE 2doz WIl=
o

A7t 73%E KHX|SER UL

Table 52 ¢ EFEZ Mool Ty Aolntel by 40| A&t DataE LIEfLH D RACE Table 10{AfQF OFE7EX| 2 MY 2 &=
AARNSH A OIZ=A} E DM Q| Datalf| Al o} = ALESHAULE T3 LY HEl= ¥ ZAF 21MO| Datal
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Table 5. Data of analysis of industry type by cause factors

J Ergon Soc Korea

Cause factors (Unit: Person, Ratio)
Industry type MH|7|A | ZOHE % 2E, | UFTx=2| 87|, 8 | 08 Ab, Total Ratio
&He oHg | E&= 9| ¥ EM It o SNE
M2l 71A 7|17 NE 7|
52 116 25 113 17 16 145
SUYY % oY 484 6%
1% 24% 5% 23% 4% 3% 30%
36 6 38 16 2 6 4
2 108 1%
33% 6% 35% 15% 2% 6% 4%
954 154 304 275 17 69 53
=Y 1,926 25%
50% 8% 16% 14% 6% 4% 3%
M7|7IAZ7| 9 7 1 1 20 1 5 7
~c Afa° 52 1%
TEAE 13% 2% 21% 38% 2% 10% 13%
S| 2XE|IYE 27 6 19 19 10 52 5 138 29,
. ()
Mg X gy 20% 4% 14% 14% 7% 38% 4%
216 207 291 839 33 58 21
A 1,665 22%
13% 12% 17% 50% 2% 3% 1%
104 58 55 121 64 7 24
Zof 3 A0y 498 7%
21% 12% 1% 24% 13% 14% 5%
65 10 32 73 48 140 23
278 391 5%
17% 3% 8% 19% 12% 36% 6%
93 59 17 172 156 134 27
=4 gl SAEY 658 9%
14% 9% 3% 26% 24% 20% 4%
O ANHISE Al O 5 1 2 26 10 10 2
NEMH A 56 1%
S == 9% 2% 4% 46% 18% 18% 4%
11 20 12 156 17 15 10
254 g ey 24 3%
5% 8% 5% 65% 7% 6% 4%
MEapst gl 6 5 8 31 7 4 14 .
EREES . , , , . . . [
8% 7% 1% 41% 9% 5% 19%
AP A A k| g 80 48 36 279 72 54 42
= 611 8%
AR M8 13% 8% 6% 46% 12% 9% 7%
ZoaxIY g 2 5 5 25 1 10 1
A|.§|EXI-6HK-I 69 1%
©8S 3% 7% 7% 36% 16% 14% 16%
10 8 8 40 29 1 21
LS MH| A 117 2%
9% 7% 7% 34% 25% 1% 18%
ofxel CheHoIZHB St 3| K|
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Table 5. Data of analysis of industry type by cause factors (Continued)

Cause factors (Unit: Person, Ratio)
Industry type HIA | gU8 R | 3 | dF7Zx=E| 87| 85  uSFH | AME, Total | Ratio
#us | oy sifa dkw | s sHE
Heh | 71A 71+ W= 7H‘
749 Ol 15 21 9 141 67 27 67
Af‘lleﬁﬂﬂl*01 347 5%
21= —= 4% 6% 3% 41% 19% 8% 19%
33| Ol chy, 22| U 21 18 24 44 10 14 14
7H§IA1H|AJE = 145 2%
= - 14% 12% 17% 30% 7% 10% 10%
Total 1,704 743 896 2,390 671 687 490 7,581 -
Ratio 22% 10% 12% 32% 9% 9% 6% - 100%

MH| 7| H(FZ ] A 2l): equipment - machinery (except portable, motorized), S8 % 21HE 7|H 7|7 portable and machinery for
workers; 28, 245 U X E: parts, accessories and materials; 457 X&F % EH: buildings - structures and surfaces; 7|, &,
7t 8 7|75 containers, supplies, furniture and appliances; -&4=Et: transportation; AFR, &4/S: people, animals and plants
SUYY X Y. agriculture, forestry and fishery;, &%: mine; MZY: manufacturing; T7|7tAZ7| S =EAHY: electricity, gas,
steam and water supply business; 0}—|—ll1|7|§x1 2| °J§.IH’%* A SHAEYY: sewage - waste, recycling of raw materials and restoration
of environment; 718 construction; =0 5 AOfY wholesale and retail, 2¢: transportation; %2 X S48 Y: accommodation
and restaurant business; ZE I 4SS U El B A2 2: publishing- V|deo broadcastlng communication and information service;
HE A0 8l ) : real estate and leasing business; 7“'—‘?—3.'}“ S 7= MH|AY: professional, scientific and technical services; AFRIA|
Aag| W AFYX] A H|AY: business facility management and support services; ?5-5%',”3 I 3 AR EEHE: public administration,
defense and social securlty administration; 1= AH|A®: education service; Y X AF2|EX|MH| AR health and social welfare
service; B3| W A, =2 X 7 QUM H|AR: associations and organizations, repair and personal services

Table 62 Table 50| QU= Datalll CHEF WAt A ZAntE LIEHHD QUCE B4 BHH-2 Pearson Chi-square A82 0|835IRACt 2419
HF7HE2 MY 2Rt MY jelE2 M2 =E0ICo|H, EHE'7F 2 MY R AT HlE2 M2 S-0| Ot CH R}
Ch 3 Z3t Pearson Chi-square A SAZ 240] 3692.9350|11 F2| =& p-value<0.010[7| 20| HEZFEE 7|ZBlCt & |Ol¢
F 005 StOfA MY ERE P23 AT L HQlE T2 20| AlD LMOlE= ME ZEO| ofLD B0 AZS L = U
RUCE Olof| T MEH QI &2 Ch=3t 2Lt
Table 6. Result of chi-square analysis on Table 5
Test method X2 df p-value
Pearson Chi-square 3692.935 9% < 0.01

MY 257 CHH| ZH3 L Q= ZH AL 2MQIe7 M2 =8 0| OfLEls A2 MYHE Lol §0I0| £l= jd=2 SF HAL
Actd £ 4= Uk HA CHE Qlut ORE7EX|2 HIF0| 7He 2 MZYt AHR0| 2 25%, 22%=2 TH| Y ol=0| 47%E AHX|5}
I ASS L = AUCE TN LMOIRTL 1,926FO 2 JHE B2 HEY2 "MH|7|H(RIHE M2 et Aln7t 954Ho=2 HMEY M
X|of Mol 50%E AX|SHX|B 1,665HC 2 SHME FA| LYlQlert B2 AHY 22 22 A2 "MH|7|AGUHE H ) of
Oioh Atd= 216H2 2 AMY THQ| 13% Stofl AX|SHK| =Lt 20 H|g| "HETEE X EH'QE QI9H AL17} 839F(50%) 22
tg =2 HES XXt Aot
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O 50| =9 MAMZ 1A £2 dMoIxE HH s Ol {2 'S8 U QHEI|H 7| (116, 24%)'0|0 AMY, =of &
A0, =t O SAMEY AFGAIERE] U AR RMHAY, 2 O Al EXMEAYE "AZTEE Y BH"9 /1910] &&=
27} 2} 839H(50%), 121H(24%), 172H(26%), 279B(46%), 141HA1%)E LIEFLCE E3| 0] "HETZE Y HEH"0| ZL L2 Mo
M 7t =2 045 H0|H ZIMOZ MA LMoL ME THE =2 2390H(32%)S LIEHL D U0 ArARYslel Fo3t ooz
BM% 4 QITH J2|1 Ef A0 HIs = 3 SAIHYAO| AR 658HO%)E T2 HE HIES XIX|SHK|DH 0I20| "MH|7| A&
g M 14%, "HETEE U EH" 26% "&7|2E7tF U 7| 7" 24%, "WESTH" 20% SO2 12 2EE 201 QUC}

3.4 Analysis of industry type by task

EtLH D QICH Table 10{AQF Op&EZ}
MOHEE 9 RAFE

Lo

30
o
>
=
o
St
L
0:

Table 7. Data of analysis of industry type by task

Task (Unit: Person, Ratio)
Industry type EM7tS | EMEZ | UMY | 7|A7IEE | @80z & | HaA W Total | Ratio
FIEY | ZYMK | HAY | MXEEEY | MuAXY | &It
IbS RS g A
7 10 68 29 13 22
seele 9 oy 214 | 3%
34% 5% 32% 14% 6% 10%
15 9 23 33 4 4
e 88 1%
17% 10% 26% 38% 5% 5%
684 193 509 382 33 137
HEY 1,938 28%
35% 10% 26% 20% 2% 7%
M| FpAZ=7| QI 4 2 7 21 9 9
iEIA{ao | & 52 1%
TANE 8% 4% 13% 40% 17% 17%
S| 2XE|YE 17 7 82 16 2 14 138 29,
. (]
M X gy 12% 5% 59% 12% 1% 10%
223 482 356 207 10 56
A 1,334 19%
17% 36% 27% 16% 1% 4%
95 15 261 42 36 47
Zof 3 A0y 496 7%
19% 3% 53% 8% 7% 9%
5 32 264 36 21 34
278 392 6%
1% 8% 67% 9% 5% 9%
78 3 292 23 131 130
Sub o BAIEY 657 | 10%
12% 0% 44% 4% 20% 20%
14 9 40 36 2 90
234 A ACHY 231 3%
6% 4% 17% 16% 18% 39%

Of X} &I thotelZtsota| K|
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Table 7. Data of analysis of industry type by task (Continued)

Task (Unit: Person, Ratio)
Industry type =H7tE =HoZ 245t 7| A 7|72 | HEOR S Ha Total Ratio
Home | zZEEA | oAy | LAY AHANY | A
[ b3 ESges A
Mooisk al 7 7 13 5 27 15
;liihfm 74 1%
M AY 9% 9% 18% 7% 36% 20%
AFIA| M atE| gl 58 10 144 46 58 260
= 576 8%
AR ME[ 2 10% 2% 25% 8% 10% 45%
12 4 24 4 35 40
DS MH[AY 119 2%
10% 3% 20% 3% 29% 34%
w79 O 10 5 90 7 150 83
I~ 345 5%
A2l =X MH| 2~ Y 3% 1% 26% 2% 43% 24%
olzAmx gl 4 2 16 3 13 23
S 61 1%
Of 72 MH| A~ Y 7% 3% 26% 5% 21% 38%
3| 9 ohY|, 22| 14 4 35 50 10 26
9l JHQIMH| A 139 2%
E R L LI E 10% 3% 25% 36% 7% 19%
Total 1312 794 2224 940 594 990 6,854 -
Ratio 19% 12% 32% 14% 9% 14% - 100%

=X 7t8 F2EY: object processing and handling work; EX A2 ZEMX| SHHZY: connection, assembly and disassembly; 2t
Mot 2MEY: carriage up/down and operation; 7|A|7|T-AH| HX|EHEY: machine, equipment installation and maintenance
work; BHOE 5 AMH|AZY: service work including administration and medical care, etc; B4 8 271 = cleaning and
additional work

YUY A OfY: agriculture, forestry and fishery, &2 mine; MZY: manufacturing, T7|7tAF7| & == AFY: electricity, gas,
steam and water supply business; tH7| S X Z| R X SHASRY: sewage-waste, recycling of raw materials and restoration
of environment, 748 ¢ construction; =0f % AO§Y: wholesale and retail; 2= transportation; =8 5 2418 : accommodation
and restaurant business; F&4t% X ALK Y: real estate and leasing business; T&21t8t Sl 7| & MH|AY: professional, scientific and
technical services; AtZA|A#E| W AFAX| R AHIAY: business facility management and support services; WS AH|A Y education
service;, 2Y A AB|SX|MH|AY: health and social welfare service; HEAZEX 3 o7 MHE|AY: arts, sports and leisure
services; &3] S A, 2| S JHQIAH|AY: associations and organizations, repair and personal services

Table 82 Table 70 RU= Datalf CHYt WXt &M ZE LIEHHD QUCH M L2 Pearson Chi-square AEE O[&3IRACt 49
HR7HE2 MY 2R AT Al 2 82 ME SEOo|CtoH, THEZHE2 "M 2R AU Al 2 L2 ME =8
Of OfL|CH"®CE 1 Z1t Pearson Chi-square 27 SHZ (0] 3810.5450|1 {2 EE pvalue<0.010]7| IE0f 27t 7| Zst
Ch &, Rol=& 005 StoM & 2FE T2t MATHSH Al Y WS ZHol| At YHlole= M2 =70 OtLH 2ol AZS

2 4 AAUCL ofof ohst MFH! LHE2 Cf31

-

mN
[

-

MY 27 CHE| AW 2 Al AY WE 7 ARD QT M2 SEO0| ofL2ts A2 MYER T DpFMel HY WES B
HAPF A0 £ 4 QUCh MA CHE Q0aF OFVIA 2 HIE0| 7Y 2 Mz ga A2 Y0l 2t 28%, 19%= HH 242l 47%E
Aot AgS & o= QAL SHA[T CHE 2010 Bis) APl HE2 Nz &2 HOIC Cidl =8t 81 SAHYUO0| 10%E =2
0|0 JdiH2= H[SO| Ot
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Table 8. Result of chi-square analysis on Table 7

Test method X° df p-value
Pearson Chi-square 3810.545 75 < 0.01

A GO} 193880 R T B HEYS "BHIBHITY" Al D7 664BOR HZY HHO| 35%S AKISHRIR, 1,334
o FUNE FA TSI B2 ALY PP 2L XY LSO "BHIBHIHY Al AL 23B2E ALY HHO 17%
S AX[SRATE 20 Blo) "SHAZTEARANSY" Al ALV 482BE6%0E T 52 HIFS ARG 9tk 121 "yt
ASHEYO PP B2 MYUUA £2 QIS HO ZUHOR WA LHOTME 1T £2 224B(3296)S LELID Slof 4
ARpshel FQ3t ooz A 4 ot

3.5 Analysis of accident pattern by cause factor

Table 9= 'Y HoHo| HEHER Mol Ty Aolnte] Aty ZM0| AHESH DataS LIEfLED AU
Data &OIA X2 2 HEf 3! Xl 7|2lE 23 Data & LF= 257 U0 Mot HEHQ Data?t U= FEE *% %*—*.Oﬂ g

gotiLt

Table 102 Table 90| = Datalil CHEH WXt &2
2, Teljol LA Hef TRt AR LA @l
ofof chst MEXQI L§82 CH3ah 2ot

M -2 Chi-square AES 0|&3HRACE 1 A3t p<001
== M2 ZZ0| ot 2HHo| % b AT

3

m

Table 9. Data of analysis of accident pattern by cause factors

Cause factors (Unit: Person, Ratio)
Accident pattern HH[7[A |08 % 25, HExE7z= | 87|, 88 | usst AH, Total Ratio
®ig | o8 | maz2gq | ymW | R d £4g
H <) 7|AH 71+ W= 71+
97 2 21 837 43 146 18
IS 1,164 15%
8% 0% 2% 2% 4% 13% 2%
90 51 207 1,247 192 161 100
Hoj &l Zal 2,048 27%
1% 2% 10% 61% 9% 8% 5%
N 406 512 167 100 82 351 93
Hols| M= 1,711 23%
24% 30% 10% 6% 5% 21% 5%
115 114 257 76 96 10 31
ore 699 9%
16% 16% 37% 1% 14% 1% 4%
886 46 159 53 47 29 3
Y 1,223 16%
72% 4% 13% 1% 1% 2% 0%
N 12 10 39 98 75 4 183
=0 S5 421 6%
3% 2% 9% 23% 18% 1% 43%

olxj ol cystol?
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Table 9. Data of analysis of accident pattern by cause factors (Continued)

Cause factors (Unit: Person, Ratio)
Accident pattern A 7|A sOE * 25 Hx4zg | 87|, 88 | us=sH AHE, Total Ratio
®Hg | dsg | =a29 | YEE | 7P S48
H el 1A 71+ =3 7|7

o8l ol S 2K 77 2 13 5 135 6 13

Banen
o= X BT 31% 1% 5% 2% 54% 2% 5%

BIXl £ 27 3 30 1 10 1 2

o Ao 4 1%
='c A= 36% 4% 1% 1% 14% 1% 3%

Total 1,710 740 893 2417 680 708 443 7,591 -
Ratio 23% 10% 12% 2% 9% 9% 6% - 100%

MH|7|A(EH-E H|2l): equipment - machinery (except portable, motorized), i€ X Q188 7|7 7|7 portable and machinery for
HAD

workers; 8, 242 % ME: parts, accessories and materials; 457 ZE X EH: buildings - structures and surfaces, 7], 8,
7b# 9 7|7 containers, supplies, furniture and appliances; - E4=E: transportation; AH2t, &4 E: people, animals and plants

HO{ A fall, HOIR - Z&: trip- buried, £X 8 - ¥ Z: bump - contact; ¥ hit, 7| : caught, 278 S unbalanced behavior; S

H2H aFE W TE: exposure and contact with toxic, hazardous material and environment; QHH S S8 AL fire and specific
acadents

Table 10. Result of chi-square analysis on Table 9

Test method X2 df p-value

Pearson Chi-square 7701416 42 < 0.01

LHRioH el Bl e CHH| 2y Al

o] | A t = A o2
= &=0 T/ HAJL ACt & 4= UCH HA o L4 HEY 7|¥°§ 20 "HO{AZE" 2,048, 27%) 0t "EHEEE"1,711Y,
23%)2| 27kX|7t 50%E HEte| HiES X 22l . = 54 BH"0|

2l
(24%), "L 3518R1%)= Z Xt0[7} LIX| @2 BIESS LIEfLD ATk 2 ol "E2ofE el 3

1247H(61%E 7t =Ch "FHAFE"2 "SHHE A 497|71|7|%L"7r 5128 (B0%)2 7tE =
t 4 _'01|A1 837%4
72%)2 E2 Lyt om, 7| ol A "MH|7|H(FIHE M)A 886%(72%) 22 HA| T

I
AL 1
ug
0%
iy
8
o

Table 112 4 THHo| FEHEZ X Al XY iSRS Ay M0 ALET DataS LIEILHLL QUL LAXYSH A AZAL HI1MO)
Raw Data &fOfM ol 2 HEf S X | 2 Data & LF= ZFA7F A0 Mot HEHQ DataZt A= FETE 240

g8t

Table 12= Table 110 QU= Datalf CHEF WAL 2A ZE LIELLY
HR7ME2 "ToHol LA HEHQ RHs LM Al 3T B LY
M AlQ] 2B KHY LIRS M2 E3 0| ofLCh
<0010[7| 2o HE7HEE 7|2ttt & {2
7ol At ol ME SZ0| ofL &0

o
imi
HI

>

o9 M BHH2 Pearson Chi-square 2782 0| &3IRUCH 419

A 82 ME ZEo|Co|H, THE7E2 "Mool L
%'\EI'. 1 1} Pearson Chi-square A4 SHZ 240] 2643.0980| 1 32
T Ol ZHSHel il HE FLEab ZHSH 2l Al 3%

%l%% & = AUCE olof TSt MEH ! LHE2 CHEat ZELt.

o
S
Ot
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Table 11. Data of analysis of accident pattern by task

Task (Unit: Person, Ratio)
Accident pattern =H7tE =HHZ 2ot 7| A 7| T H| RESISIEES @—)l\— el Total Ratio
AR | ZIMA | SHHY | AXENIY | MHAZY | 27
SHAI = S
56 277 258 222 59 76
GRS 948 14%
6% 29% 27% 23% 6% 8%
96 135 708 110 276 551
Hoj&l Zal 1,876 27%
5% 7% 38% 6% 15% 29%
N 522 88 607 147 66 130
Hols| M= 1,560 22%
33% 6% 39% 9% 4% 8%
121 133 238 70 17 36
ot 615 9%
20% 22% 39% 11% 3% 6%
458 95 237 325 34 42
e 1,191 17%
38% 8% 20% 27% 3% 4%
N 19 28 133 13 57 149
=od 3% 399 6%
5% 7% 33% 3% 14% 37%
O &l o|S B X 31 20 68 30 72 54
sanen
o= X BT 11% 7% 25% 11% 26% 20%
B = 22 7 2 37 1 6 .
EX AT 85 1%
o 26% 8% 2% 44% 13% 7%
Total 1,325 783 2,251 954 592 1,044 6,949 -
Ratio 19% 11% 32% 14% 9% 15% - 100%

.

222 object processing and handling work; 282 Z&AX| 8= connection, assembly and disassembly; 2t
TATR: carriage up/down and operation; =H| = S27 & machine, equipment installation and maintenance
A /d d tion; 7|A|7|7+4H| AX|EHEY h t installat d t

work; BHO|E & AH[AZY: service work including administration and medical care, etc; B4 S 2715 &9 cleaning and
additional work

HOJH: fall;, O™ - ZE: trip- buried; £XE - HZ&: bump - contact; ¥2: hit; 7|2 caught, 2078 32} unbalanced behavior; 312
o

HEH 4= U HF: exposure and contact with toxic, hazardous material and environment; 34| & £ AL fire and specific
accidents

Table 12. Result of chi-square analysis on Table 11

Test method X2 df p-value
Pearson Chi-square 2643.098 35 <001

ARITHEo] Ay SER ChH| 2 A Xl
WoHE S0l BF WAZF ACkD 2 4 Ik B Xfoh 2 Hef IFO2 WO HOIE L (18763, 2791
=]

— g = =
9%= ROl HISS RA[etCh O] 27kA] 2 HEfO CHYH %Y W8S 28 SOt "REYSHARTR Y 0| 242

I\
N
S
o L
oo
N
N
Ral
N
— 0
N

o|x ol CH&HoIZE R 8| K|
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708H(38%)2t 607F(B39%)2 7HE &2 HIFS KX[5l0 YO HH MOIS2 BB 2251H(E2%) 22 AAl 7Y &2 HIFS
Cf. O 5ol TH & 14%(9488)E AtA[St= "BOH"2| B¢ "M AZTEAXSHME Y 0] 29%Q773)22 7t &2

H900] [130E "SUASIASTEY 0| 27%(58%), 2|0 7|47 T AL SR HHE 0| 23%2228)0 &L HIF

oY U8 T "SHVSTISA Y e BN BH T LY HEf SoM "RRYTH"(G22), 7Y @58F)0| =

ALY,

rlo |'U|0
HT
:Q
m
un R ono ©

1

Horot

3.7 Analysis of accident pattern by part of body

Table 132 24 ool HEHEZ T3 Al HEHE Y2 MM %k H2Y 240 AHESH DataS LIEHLHT RUCH LAY AZ
Ab EM9| Raw Data {0l A] AHsH 2hilf HEf I AKX 22| 23 Data T L= ZEX7t U0 Moty HEHQI DataZl U= £

=os 240 ZESHALL

Table 13. Data of analysis of accident pattern by part of body

Part of body (Unit: Person, Ratio)
Accident pattern oz = 2E MX| SHX| ChetA Total Ratio
A 22
102 20 428 192 354 68
Ho{H 1,164 15%
9% 2% 37% 16% 30% 6%
146 19 491 544 796 60
8018, 24 2,056 27%
7% 1% 24% 26% 39% 3%
N 155 35 185 872 416 49
=l M 1,712 22%
9% 2% 1% 51% 24% 3%
148 14 59 196 271 14
ore 702 9%
21% 2% 8% 28% 39% 2%
6 2 13 1120 82 2
e 1,225 16%
0.5% 0.2% 1% 91% 7% 0.2%
N 7 2 85 73 254 1
=od Y 422 6%
2% 0.5% 20% 17% 60% 0.2%
oBQs 2 51 3 27 110 78 12 .
B = O M= 281 4%
—oE=E X BT 18% 1% 10% 39% 28% 4%
[y = 38 1 11 21 8 10
gxﬂ )Ck’h 89 1%
=oAL 43% 1% 12% 24% 9% 1%
Total 653 96 1,299 3,128 2,259 216 7,651 -
Ratio 9% 1% 17% 41% 30% 3% - 100%
2| head; F: neck; B5: truck; 4 X|: upper limbs; SHX|: lower limbs; CHHA AIK| £2]: multiple body parts
HOA: fall, HO{R - Z: trip- buried; 252 - HH: bump - contact; S hit; 7|Y: caught; 278 S2}: unbalanced behavior,

FeEEE 45 % TE: exposure and contact with toxic, hazardous material and environment; 3t S E% Afa:
fire and specific accidents
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Table 142 Table 130] Rl DataOil CHot WA} 41 ZuE LIEHH D QUCH 2M HHE Pearson Chi-square AES 0| 83HRACE 2419

HE7HE2 "W B HEHQL THBE Al HSHE Y2 MA Fel= ME SFO|THo|n, tHE7HE2 "TsHo| L

IS YU My 22l= MZ =7 0| ofL|ch et 1 Z3t Pearson Chi-square 2 SHZF 20| 2760.5060| 1 {2| & p-value<001

07| 0| HF7HEE 7|HoiTt F, |OI+F 005 StOIIM ToHo| LM HEf P20 Mol Al &SHE U2 LA £ 2o Atn &
[¢]

h b K3
dole= M2 S-O[ orLn] Y0l AUZSS & =+ AMUCH oo St MFHS &2 32t ZLt

Table 14. Result of chi-square analysis on Table 13

Test method X2 df p-value
Pearson Chi-square 2760.506 35 < 0.01

ATHBHOl LA HE) CHH| LA A] ABHE A= T 7H Aol 4M g

£ BQlo| Z& X7} ACtD 8 £ QCk 369 24 ZHatet (20569, 27%)1t "™ E" (1,712, 22%)
9| 27kX|7t 49%E HEto| H|FS XX|BtCt d2|1 "HO{ R ZE o] HFOME "SIX|"It 796H(3I%)2E, "R B F 9| AFME
"ML 8T2B (1% 2R MY w2 HES EAUCE J2| 10 0] "X|"Qf SkR|" £ Mo lTt FH| Q| 3128F(41%)1t 2,259F(30%)
0= 238 AXSl= &2 HIFES ERCH §3| Yo LM HEfo M= "MX|"7t 1120822 91%2| HIFE 2= iE2S AHX|SHRIC

7t M2 SEO| OfHEhs A2 THsiel 2 HEfE=2 LY Al THX
o za,

3.8 Analysis of cause factor by task

Table 152 24 TYBho] F|QIS YR ABhol LA Alo| St MY LHSTO| AT B0l ALSH Datad LIEFYT QUCh AT
SOIZAF BN Raw Data HOIA Toh 24 71018 L Toh 2 Al Zj LhZ B2 Data 5 LRE AKX} U0 HLABHD A
IO Data?} Qe R2EHE 2M0| B

Table 15. Data of analysis of cause factor by task

Task (Unit: Person, Ratio)
Cause factor =H7tE =N 25t 7| A 7|2 H| dHolE 5 H¥a Total Ratio
Home | zmEK | edmy | MAmENY | AHAmg | =
A= S
MH| 7| 669 100 382 423 51 50 675 .
SLHE X2l 0, 0, 0 0, 0 0 ! °
(FHS 40% 6% 23% 25% 3% 3%
srg o 385 42 87 71 27 25
ol I 7 637 9%
AHE 1A 71T 60% % 14% 11% 4% 4%
2T =22 g 105 176 305 142 26 66 820 1%
= A
13% 21% 37% 17% 3% 8%
AxOxg Ol 83 417 486 262 288 572
EE:FL == 2,108 30%
= 4% 20% 23% 12% 14% 27%
87|, 8Z 717 31 20 358 17 100 156 - J0%
e ‘
* 5% 3% 52% 2% 15% 23%
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Table 15. Data of analysis of cause factor by task (Continued)

Task (Unit: Person, Ratio)
Cause factor %le"g' %X‘” 972:1 ‘E‘Ifl_l'g_é_l'q 7|71|7|:I'LAE_|H| 60}'78'9'5 = @—)l\— el Total Ratio
HINY | ZPER | eEMY | AAENEY | MHANY | R
[SbS kS g S
10 27 580 33 19 32
WEZCH 701 10%
1% 4% 83% 5% 3% 5%
31 10 80 3 114 141
A, EA2 379 | 5%
8% 3% 21% 1% 30% 37%
Total 1,314 792 2,278 951 625 1,042 7,002 -
Ratio 19% 11% 33% 14% 9% 15% - 100%

=H7tE8 # & Y: object processing and handling work; 22X M2 ZEAX| 8K ZY: connection, assembly and disassembly; &t

2HZ: carriage up/down and operation; 7|A|7|+AH| HX|2HZY: machine, equipment installation and maintenance
work; &HO|Z S MH|AZXY: service work including administration and medical care, etc; A4 % 2ItY XY cleaning and
additional work

o

MH|7| A& A Ql): equipment - machinery (except portable, motorized), SH-& % 218 7|7 7|3 portable and machinery for
workers, 22, 245 3 T E: parts, accessories and materials; AE5TEE X B buildings - structures and surfaces; €7, &,
7k 2 7|7 containers, supplies, furniture and appliances; WS4 transportation; AtEl, S4|&: people, animals and plants

Table 162 Table 1501 RU= Datalil o WA} 24 ZuE LIEHAD QUCL M L2 Pearson Chi-square AES 0| &3HRACE 249
FE7HE 2 "THsol L QT THSH Ao A {82 ME ZEOICHO|H, CHEZHEE "Mt L Alat [s Ao =Y LhE2
=& O0| OfL|Ct" Rt 3 AL} Pearson Chi-square A% A 40| 4044.0720|2 72| HE p-value<0.010|7| WZ0| FFIHEE
7|2fettt &, R2l+F 0.055t0(1A ToHo| He el F2uk THeh Ale] A L& Zhol At 2= MEZ ZFO| ofL 23
O] AZS & = UAULL 0l0f T3 MEX QI LHE2 ChSat 2Lk

Table 16. Result of chi-square analysis on Table 15

Test method X2 df p-value

Pearson Chi-square 4044.072 30 < 0.01
ARG Ehl ROl CHH| Al 2 I8 7F 2Ql7t M2 S 0| OfLghe A2 Tolol LA QIHE i A9 &Y TF
HAZE ACk & 4= QUCH MY gl 0IE0| "HE RS R BH D "HH[7|H(EHE MLl)7t 2,108F(30%) 1t 1,675F(24%) 22
Huto|a2 AHX|st ULt O & "ARAEE X BH'2 "HA A BIEIY M 572BR7%E 7t 2 S0 Een, 1 9
"2Hh SR AN 0| 486B(23%), "M A BRI LIS MEA"0| 417HQ20%) S22 =2 HE2 EQACL "MHH|7|AGHE M)
O 42 "I|A7| +HEHHXEH AR 0| 423H(25%), "Rt 2 TR 0| 382H(23%)0] HAMSIRICE 2|1 "nFE0] [RIEQ
4= THQ| 10%((7019F) Hrof Z(X| X2 "2HtaSAY 2 MEA"0| 83%(580H) 22 EES KHX|St2 UCH
4. Discussion & Conclusion
2 A 2014E 0] dhdsh ArATfS o SA SHEXL 25 J7|2OZ ot data2 R E MUY KYSiE, 7|0, B 52| § Chst

http://jesk.or.kr
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