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ABSTRACT

Objectives: If the characteristics and causes of industrial accidents can be identified, the government becomes
able to apply its administrative resources more efficiently and ultimately contribute to the reduction of occupational
accidents. This study collected and analyzed domestic occupational accident data to establish characteristics,
causes, and appropriate preventive measures for chemical-related accidents.

Methods: Among the data on workers’ compensation approvals, 1,036 cases (cumulative over three years) of
occurrence types of ‘chemical exposure’ and ‘asphyxiation” were collected. These data were classified by injury
type. Among them, 1,019 cases were burns, acute poisoning, and asphyxiation. These 1,019 cases were coded
for variables in steps 1, 2, and 3 according to the European statistics and methodology on occupational injuries.

Results: In manufacturing, construction, and other industries, burns were the most common injury caused by
chemicals, accounting for more than two-thirds of all injuries. Burns occurred in the eyes in approximately 20%
of cases. The burn area varied slightly depending on the industry. Burns occur in both routine and non-routine work
areas and are caused by a variety of work activities. However, they occur most frequently in production activities
and excavation, construction, repair and demolition activities. The main substances were corrosive and irritating
substances, and the main cause at construction sites was cement.

Conclusions: Using the results of a systematic analysis of these cases, we classified chemical-related injury
types and presented event overviews, possible causes, and preventive measures. Additionally, a system to
respond to these chemical-related injuries is proposed.

Key words: occupational injury statistics, burn, cement, chemical exposure
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Organization, WHO)?} =A=57]7 International
Labor Organization, ILO)= ZHZQ1 A& 291 41
7holl W FehS 7% Aah, Aol 7Pg & 91 8
A2 FAIZE L5 (F 55A1ZF old)olaL, thxo] AR -
7kA d Fo|al, AHH]] Aole 1 o222 19.3%
E AR EHEsHloh AGEQl Aol AT E
Zoff B AE&d4(disability-adjusted life years,
DALYs)el dialiA= 29.5%5 AFAIsHATHWHO/ILO,
2021).

4421 A1 aRlo] ot A &2 A9 R
LA} k= olf= ARl Jidste] S22 HE
Z0]7] fsfiAloltt. 1y SfeEdo] QXA ¥F
= UA = HAZ bt 2 sskEdo] A%
oA AMEE7] wiZol AW =2 Aol FeEs ATE
Ql A& 2 Ashy FHoRE= A77F HA] gt o
gA AW &2 Aol Fgo] da FrHE AS QA
stal, F7t 7Hsdt SHEd kE AAE BEE ISt
=4 A Zdo] sHHE. Ao ot A 3
F2 ohEd 2o foid B oie =& e Y

E 4= mE gE2A yeited, sekEd A

QF UstAHA IekEdol| =EEFo] doju= T I
55k s =2Et. seHEde] T JF
W 22)7F FHoAH Bis] sk kEo 93 §4
P AE7] wfZolot.

TFHolA Al&iA sFerEde] @7zt gl 9%t
sthEd S5 9 Aol 'A¥skaL QUA|HLee et al,
2023), 3EE 359 et U0 Y= oY
SMEd g & ARl X|do] WA st T 3k
Bt oplel, & 2% Aot TR kol Qg
SrEd 55 R gA 2ottt shede] 9ozt
L2 o5t A JFS FHASHAEHA= T4
Z=olgkal AHoskal 9, ILO9A 1998¢ HrHsgH
AR s BA AeIqtoll A AsiRte] AlA|1H Ao wh
2t Ao EFE EFoket Adl S F skt 54
%=(acute poisoning)' °|t}. o] ZoRMME G4
=8 A g dojus Zutg Ert & SstEdo o
712k &0l 93t A% dFol AR dojuh= A3t
ofd Afol= AYHoR ERE. EH [
& EFSk= un ghs #9118 57 7104 348 =

A(acute toxicity)= UN GHS Z|H 74 6% o]l
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Y e ORE Folo] 13 EE 24AF oly 5
3|2 Uiro] RoEAY 4A17F 7HFe] B S =
EH9UE Yehv= f3l 9F o2 HootaAT, A
7HoME Bd 9 23ES U3l EE @Y F
7, I8 Ee Y kE o]9of dojuh= AZst QA
ol g oz FoJstqirt. UN GHS 7HA 785 E=
348 582 =& J5ET A% /1A f5 9T
o $Q5HA Fostal it slEde] faldS £5F
Sk= UN GHS 9]0l &AsHH, 2022¢ ¥ 202349
e =24 7S 394 SAETE SR &
SfAdell 71918k Aojct, AR, AFdA e 59 AR A=
54 7ML Hgyoz RS

ol A HAYSEIL Qi @717 kEo] 95 QUA
LS FE F= 455 AHEIE AdAE A
A ZRlIsfof st = AFFAS] BANAME B85S
571 gitt. I ARAS] BAolA SBhEAR QIgh
FEEE S o] MM T FH 5 FshE
A FE - ZE AHE O ERote] 455 Ak
£ zlotof gt &, 1] AFAAS] Ay FEf T AtA
A9 - ZA Ao AkslErA B2 okea FEO]
Z3Eo] QlEd], ILO A8 SFoIA dAshs 52
Foleh 352 1 EAY Fo4d0 gl S5 ol
UEhA FASE R ERHERE FEFES &
Ish7] oliAle AEF7F L]ttt

A oA E7tEl= ARAA ] SA 014 St
2 Qg Hg golshy] ojgt. & AFoA= Ak
Aol HAo] 519 = F 04 FE7t SehEd
31 2 EA AHE AAZRCE EA45to] slet
EAZ At A F7 9 AU FlstarAt skt
T, SIMEAR gt Al fdstoto] 9 9 ot
WS AAsFAT.
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1) A=z F

oA AFFANE] BAE AR BAY SR
2 AAketal ok ARAS] BAE A o AR
TE, 4F, B FH 5L 7|F2=E stof AYAkstar
THKOSHA, 2016). & A olAE 20200014 2022
| 3 FRte] AdAs] BAY 591 Akm A FEvt

et wE - AF 9 Y4 AllE sk,
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ILO7} 1998 0] WHast “ArAzfs) BA o #st 29
QF o= AFdAS7E WA o A7 ot AFY
 FHE, Aol 42 ARl tigt HH, sl
gt JE, A5 L Age] tigt JEE HTT A2 A
QFetelet. Adloll et HHE= APERIA] opdXA], Al
5, Al U2 AA Fflolw, A5 & A=ge] gt
FE= Aol Aol S5, Aol GAl, Ao FE E A
3ot T 24 F7olct f AToAE AR
of Tt FH BA- WHE S YA AdASH A
A - B - grisity AdAslol #3t 51 A
- HE A= ALE FdoHA dshr] s Ak
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PR, 771 e AA=A, oY dE3 47
g, Ahael Axks mjetsr] 91gk FEEAIITEA 2 A2
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AtE, Aol ST sHRIA wH AAE 2, &
e P2 AA B9, &4 TR AR olA Y
AtaLE QI R FAYT HA9 F L), 7HA
(AgHo]A] &2 Alare] gt Holy £ s &
S ARESHAY A HIE 45 & off AR
= #hol Hgrolth, AI3TA W= AR Aol tigh
HEEA o A 28-S o ARt ojy A, ofE
Al LAYsH=A] oietstr] I3t 71 FHolot BIAAAH
Q1 o] ARt bl et A2 Abal ZA| msfiAt
7 F9lZ skl A=Al it AgukE S35t
Atare] ARlat Aol = Akl AH 9] -3 AH|o]
A o), 2 34, A 34, §F 4AA &5,
og(Aal Aol U¥kHQl Ty ofE wRAlo] gt
Ar), A&l FE(ESAEQ0 T4 Hlold A
o] AFALR o]ojA|= HEst whA)o] ZE Tt ARAAY
Sfo] et R BA- HHE2 A1dA, A2dA 9
A3EA ®<eo] thsff Fo] 7hsotes EEokEo] 9l
o}, (Figure 1) & A-olA= 3g A5 Aol His)

ENTERPRISE
@0 Economic activity
@0 Size of enterprise

@0 Nationality
@0 Employment status

SEQUENCE OF EVENTS

VICTIM

@M Geographic location, date and time

EXPOSURE ORGANISATION
WORKING CONDITIONS
@b Working environment

WORKER

@0 Occupation WORKPLACE

@) Age and sex @M Working process

@0 Specific physical activity and associated material agent
@1 Deviation and associated material agent
@0 Contact-mode of injury and associated material agent

@0 Type of injury
@0 Body part injured
@0 Days lost

@0 Workstation

Figure 1. Variables that properly describe an accident (retrieved from ESAW summary methodology)

Journal of Korean Society of Occupational and Environmental Hygiene, 2024: 34(4): 373-382

www.kiha.kr



376 OILtZ - O[Tl - 0|3 - LIOLE

kARl B9t 79 %74] HRE ol wek AlgA,

SMER =& - JE 9 A4aZFAd 9 x® 1,036
Ag 45 FREE 2R A% 3, FHFS L 2
Aol sigstA] k= AR 1740l A%kl 1,01979]
&2 350ItHTable 1). °] 5 80971°] gHjo =
Ueht, Al RS § st g e of
79%7F pdolztal & 4 AtKTable 2).

IEL AxS, AHY, 1 9] 9BoR TR
= o, A=At 11 ake] dFlA oF 30040 s A
a7k s R, AMPlAE o 150019 8H A
3i7F LA ATHTable 2). 370 Aol o] 24
g F8 A B8P gEA e AzgelMs
SR FA7E 27%2 7V w0 W, AddelME
SR BQ7F 47%= 7P% =T 11 HHe] oAM=
JA7E 43%= et AdelM 9 S AMIE

\l

o o3 Ao AMES} 3} S0 Fol} a1 &
e sl Ao] Solsick 2 o) gl
shpe AHA o Ad W Elshele] sh, AEA
AokoE Qg 31, EJH 27 519 2ol g
59) w52 olgt 39 5ol gl

shyol A EAel Bole foltk. Az, 1wl
A AL shFe] 20%7F ol WAIStE, A4
A 8949] 1597} ol WAsteit

2. apf0f CHet
Sl ARt Aied 5 7H &
oot MY A 56%7F At dAollA]
A HZF = Alx 2 AJALe] Aol &Y
S 28.7%7F SR 4AH) FF T AL H A
]__ ]_1_ ol/k]—XJO] x}%} .1_7]-cﬂ]/q QJ\OP_,] 8. 4%7]. =13
Astint. A Aol Al A 37t9] sHHEG
+ 3R A2 Hlzo)7]le shy HIYY e o5 7Fe
3k A SAoA T gHdo] TAYsItHTable 3).
M) 20%+= A AN EAskH. dd dF
< BT ARl 74l =&, A4, 2 A 5

2 3ANA 17.6%7F L5 K Table 3).

M 24

Table 1. Number of chemical exposure and asphyxiation cases categorized as burns, acute poisoning, and asphyxiation in

workers’ compensation data by year

Reference year Number of cases

Number of exclusions Number of cases analyzed

2020 338 5 333
2021 334 6 328
2022 364 358
Total 1,036 17 1,019

Table 2. Part of the body burned by industry in workers’ compensation data (n=1,036)

Part of body injured

Type of industries, number of cases (%)

Code Label Manufacturing Construction Other industries
10 Head, not further specified 18 (5.4%) 4 (2.5%) 11 (3.5%)
13 Eyes 67 (19.9%) 24 (15.3%) 65 (20.5%)
21 Neck, including spine and vertebra in the neck 2 (0.6%) 0 (0%) 4 (1.3%)

31  Back, including spine and vertebra in the back 1 (0.3%) 0 (0%) 1 (0.3%)
40  Torso and organs, not further specified 8 (2.4%) 5 (3.2%) 6 (1.9%)

50  Upper extremities, not further specified

92 (27.4%) 25 (15.9%) 136 (42.9%)

60  Lower extremities, not further specified

78 (23.2%) 71 (45.2%) 53 (16.7%)

70  Whole body and multiple sites, not further specified

69 (20.5%) 28 (17.8%) 41 (12.9%)

Total (809)

335 157 317

www.kiha.kr
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Table 3. Working environment and working process where the burn occurred in workers’ compensation data (n=809)

Working environment (code) / Working process (code) Wo(réztj;on Numbezt%()))f cases
Industrial site (10)- 57.1%
0,
Production, manufacturing, processing, storing=all types (10) ; 223 538709/0?)
0,
Setting up, preparation, installation, mounting, disassembling, dismantling (51) ; ?g Eg%ég
_ _ _ _ 1 27 (3.3%)
Maintenance, repair, tuning, adjustment (52) 7 5 (0.6%)
0,
Cleaning working areas, machines —industrial or manual (53) ; ?g E?gég
) . 1 19 (2.3%)
Waste management, disposal, waste treatment of all kinds (54) 2 8 (1.0%)
Monitoring, inspection of manufacturing procedures, working areas, means of transport, 1 2 (0.2%)
equipment (55) 2 1 (0.1%)
Other work related to tasks coded under 10, 20, 30, and 40 (59) 2 2 (0.2%)
Construction site, construction, opencast quarry, opencast mine (20)- 19.7%
Excavation, construction, repair, demolition (20) 2 142 (17.6%)
Setting up, preparation, installation, mounting, disassembling, dismantling (51) 2 1 (0.1%)
Maintenance, repair, tuning, adjustment (52) 2 1 (0.1%)
Cleaning working areas, machines —industrial or manual (53) 2 15 (1.9%)
Farming, breeding, fish farming, forest zone (30) - 0.5 %
0
Agricultural type work, forestry, horticulture, fish farming, work with live animals (30) ; g 58502;
Tertiary activity area, office, amusement area (40)- 18.7%
Agricultural type work, forestry, horticulture, fish farming, work with live animals (30) 1 3 (0.4%)
Service provided to enterprise and/or to the general public; intellectual activity (40) 1 23 (2.8%)
Maintenance, repair, tuning, adjustment (52) 2 1 (0.1%)
Cleaning working areas, machines —industrial or manual (53) ! 77 (9.5%)
’ 2 43 (5.3%)
Waste management, disposal, waste treatment of all kinds (54) 1 3 (0.4%)
Movement, sport, artistic activity (60) 2 1 (0.1%)
Health establishment (50)- 1.2%
Service provided to enterprise and/or to the general public, intellectual activity (40) 1 3 (0.4%)
. . o . 1 5 (0.6%)
Cleaning working area, machines-industrial or manual (53) 2 2 (0.2%)
Public area (60)- 0.9%
Production, manufacturing, processing, storing=All types (10) 1 1 (0.1%)
Setting up, preparation, installation, mounting, disassembling, dismantling (51) 2 1 (0.1%)
Maintenance, repair, tuning, adjustment (52) 2 2 (0.2%)
Cleaning working areas, machines —industrial or manual (53) 2 3 (0.4%)
In the home (70)- 0.7%
Cleaning working areas, machines —industrial or manual (53) ! 1(0.1%)
’ 2 5 (0.6%)
Sports area (80)- 0.7%
Maintenance, repair, tuning, adjustment (52) 2 1 (0.1%)
. . ) . . 1 3 (0.4%)
Cleaning working areas, machines —industrial or manual (53) 2 2 (0.2%)
Underground-drains/sewers (103)- 0.1%
Waste management, disposal, waste treatment of all kinds (54) \ 2 \ 1 (0.1%)
On/over water, excluding construction (110)- 0.1%
Monitoring, inspection of manufacturing procedures, working areas, means of transport, 1 1 (0.1%)
equipment-with or without monitoring equipment (55) )
No information (000)- 0.2%
Cleaning working areas, machines —industrial or manual (53) \ 2 \ 2 (0.2%)
* Code 1: Usual workstation or within the usual local unit of work
Code 2: Occasional or mobile workstation or in a journey on behalf of the employer
Journal of Korean Society of Occupational and Environmental Hygiene, 2024: 34(4): 373-382 www.kiha.kr
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Table 4. Deviation and related causes to burns in working process in workers’ compensation data (n=809)

Deviation / material agent Working process NUQ;SZ; of
Liquid state-leaking, oozing, flowing, splashing, spraying (22)- 88.4%
Excavation, construction, repair, demolition (20) 13 (1.6%)
S_Vstem_s for the supply and Setting up, preparation, installation, mounting, disassembling, dismantling 35 (4.3%)
distribution of materials, pipe | (61)
network (04.00) Maintenance, repair, tuning, adjustment (52) 11 (1.3%)
Cleaning working areas, machines —industrial or manual (53) 3 (0.4%)

Production, manufacturing, processing, storing=All types (10)

223 (27.6%)

Excavation, construction, repair, demolition (20)

118 (14.6%)

Agricultural type work, forestry, horticulture, fish farming, work with live

0,
animals (30) 8 (1.0%)
Ser_w_ce provided to enterprise and/or to the general public; intellectual 24 (3.0%)
activity (40)
Setting up, preparation, installation, mounting, disassembling, dismantlin
Substances—caustic, corrosive (solid, | (51) 9 tb. prep g 9 9 801.0%
liquid or gases) (15.01) Maintenance, repair, tuning, adjustment (52) 17 (2.1%)
Cleaning working areas, machines —industrial or manual (53) 222 (27.4%)
Waste management, disposal, waste treatment of all kinds (54) 27 (3.3%)
Monitoring, inspection of manufacturing procedures, working areas, means 3 (0.4%)
of transport, equipment-with or without monitoring equipment (55) R
Other group 50 type working process not listed (59) 2 (0.2%)
Movement, sport, artistic activity (60) 1 (0.1%)
Gaseous state — vaporization, aerosol formation, gas formation (23) —0.2%
Systems for the supply and . S . . . . . .
distribution of materials, pipe (S5e1t)t|ng up, preparation, installation, mounting, disassembling, dismantling 1(0.1%)
network (04.00)
Safety device (16.00) Excavation, construction, repair, demolition (20) 1 (0.1%)
Pulverulent material-smoke generation, dust/particles in suspension/emission of (24) —4.4%
Systems for the supply and Production, manufacturing, processing, storing=All types (10) 1 (0.1%)
distribution of materials, pipe
network (04.00) Maintenance, repair, tuning, adjustment (52) 2 (0.2%)
Materials, objects, products, Excavation, construction, repair, demolition (20) 5 (0.6%)
machine or vehicle or vehicle ) ) ; ,
components, debris, dust (14.00) Maintenance, repair, tuning, adjustment (52) 1 (0.1%)
Production, manufacturing, processing, storing=All types (10) 15 (1.9%)
Setting up, preparation, installation, mounting, disassembling, dismantlin
Substances-caustic, corrosive | (1) g up. prep g 9 9 4 (05%)
(solid, liquid or gases) (15.01) . ) . ,
Maintenance, repair, tuning, adjustment (52) 1 (0.1%)
Cleaning working areas, machines —industrial or manual (53) 7 (0.9%)
Breakage, bursting, splitting, slipping, fall, collapse of material agent (30) -2.1%
Production, manufacturing, processing, storing=All types (10) 7 (0.9%)
Setting up, preparation, installation, mounting, disassembling, dismantling 5 (0.6%)
Systems for the supply and (1) '
distribution of materials, pipe Maintenance, repair, tuning, adjustment (52) 2 (0.2%)
network (04.00) Cleaning working areas, machines —industrial or manual (53) 1 (0.1%)
Waste management, disposal, waste treatment of all kinds (54) 1 (0.1%)
Motors, systems for energy Production, manufacturing, processing, storing=All types (10) 1 (0.1%)

transmission and storage (05.00)
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Table 4. Continued
Deviation / material agent Working process Nu(r;t;g; of
Fall of person— to a lower level (61) - 1.5%
Production, manufacturing, processing, storing=All types (10) 3 (0.4%)
Excavation, construction, repair, demolition (20) 1 (0.1%)
Setting up, preparation, installation, mounting, disassembling, dismantling o
51) 1 (0.1%)
Machines and equipment—fixed
10.00 Maintenance, repair, tuning, adjustment (52) 3 (0.4%)
( )
Cleaning working areas, machines —industrial or manual (53) 1 (0.1%)
Waste management, disposal, waste treatment of all kinds (54) 1 (0.1%)
Monitoring, inspection of manufacturing procedures, working areas, means 1 (0.1%)
of transport, equipment-with or without monitoring equipment (55) R
Substances—caustic, corrosive . . . i, o
(solid, liquid or gases) (15.01) Excavation, construction, repair, demolition (20) 1 (0.1%)
Slipping— Stumbling and falling—fall of person— on the same level (52) - 2.3%
Materials, objects, products, Production, manufacturing, processing, storing=All types (10) 1 (0.1%)
machine or vehicle or vehicle
components, debris, dust (14.00) | Excavation, construction, repair, demolition (20) 1 (0.1%)
Production, manufacturing, processing, storing=All types (10) 11 (1.4%)
Settin , preparation, installation, mounting, disassembling, dismantlin
Substances-caustic, corrosive | (51 g up. prep unting 9 9 101%)
solid, liquid or gases) (15.01 - - . . :
( . gases) ( ) Cleaning working areas, machines —industrial or manual (53) 3 (0.4%)
Waste management, disposal, waste treatment of all kinds (54) 2 (0.2%)
Uncoordinated movements, spurious or untimely actions (64)-0.4%
Systems for the supply and Excavation, construction, repair, demolition (20) 1 (0.1%)
distribution of materials, pipe ) ) . . .
network (04.00) PP Cleaning working areas, machines —industrial or manual (53) 1 (0.1%)
Substances—caustic, corrosive . . , . , o
(solid, liquid or gases) (15.01) Cleaning working areas, machines —industrial or manual (53) 1 (0.1%)
Presence of the victim or of a third person in itself creating a danger for oneself and possibly others (85) - 0.1%
Substances—caustic, corrosive . . . L N
(solid, liquid, or gases) (15.01) Excavation, construction, repair, demolition (20) 1 (0.1%)
No information (00) - 0.5%
Substances-caustic, corrosive : . . o o
(solid, liquid, or gases) (15.01) Production, manufacturing, processing, storing=All types (10) 2 (0.2%)
Substances-caustic, corrosive . . . L 0
(solid, liquid, or gases) (15.01) Excavation, construction, repair, demolition (20) 1 (0.1%)
Substances—caustic, corrosive . Lo . . . . . o
(solid, liquid, or gases) (15.01) Setting up, preparation, installation, mounting, disassembly, dismantling (61)] 1 (0.1%)

o) 18%E 3% B A, ARA BTG L AR AvE, A, 58, Wl A Sy
o, 2ipel W Able] GAAQl ATl 9.5%  88%7 oleiet o] Ak wAslelth el 2w
MGl AATANA 5.3%7F WSATHTable 3. & A 58, B X2 A4 - FA4 Bolw, A

A 45 AR HAQ A9E TRl Al E A 94, HA 3 gul 9, a4 Wl A

oV, At 07 g o 494 WA NG ol Wit AAlel At A, 5. Hol W

40l AT, o} B, WAL W Fak AHE  F A4 7 45 A2HoI Lol sy %

Skt e 4L A9t olol st = 4 A B B B4 Aol doluch
shigo] AT WA Lol U F g W A (Table 4)
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