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ABSTRACT

Objectives: The purpose of this study is to evaluate the input status of exposure-related information in the
working environment monitoring database (WEMD) and special health examination database (SHED) for the
construction of a national exposure surveillance system.

Methods: The industrial and process code input status of WEMD and SHED for 21 carcinogens from 2014 to
2016 was compared. Data from workers who performed both work environment monitoring and special health
examinations in 2019 and 2020 were extracted and the actual status of input of industrial and process codes
was analyzed. We also investigated the cause of input errors through a focus group interview with 12 data
input specialists.

Results: As a result of analyzing WMED and SHED for 21 carcinogens, the five—digit industrial code matching
rate was low at 53.5% and the process code matching rate was 19% or less. Among the data that
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simultaneously conducted work environment monitoring and special health examination in 2019 and 2020, the
process code matching rate was very low at 18.1% and 5.2%, respectively. The main causes of exposure—
related data input errors were the difference between the WEMD and SHED process code input systems
from 2020, the number of standard process and job codes being too large, and the inefficiency of the

standard code search system.

Conclusions: In order to use WEMD and SHED as a national surveillance system, it is necessary to simplify the
number of standard code input codes and improve the search system efficiency.

Key words: National surveillance system, standardization, special health examination data, work environment

monitoring data
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Table 1. Characteristics of WEM and SHE results for 21 carcinogens from 2014 to 2016

Data of places of business that performed

WEM database SHE database both WEM and SHE
Substance Number of Number of Number of Matching between WEM and
Mimiesr of places of ariosy of places of places of SHE data
records business records business business KSIC_1 ch SP_C_
5 digit 5 digit
Arsenic 1,313 51 14,300 72 29 1" 2
Arsine 2,697 287 11,620 278 118 46 15
Asbestos 652 189 11,101 811 64 23 17
Benzene 19,661 2,403 58,916 1,800 765 402 126
Beryllium 317 48 1,341 26 15 4 2
1,3-Butadiene 5,048 671 14,408 420 183 110 46
Cadmium 7,494 1,383 11,087 769 460 246 93
Crystalline silica 53,974 8,853 4,673 403 268 143 38
Ethylene oxide 11,443 4,084 10,201 1,956 1,634 1,025 409
Formaldehyde 51,631 7,222 81,201 3,773 2,854 1,673 621
Hexavalent chromium 40,513 10,019 28,055 3,209 1,943 1,182 393
Hydrochloric acid 63,502 12,269 149,135 7,103 4,630 2,661 840
Hydrofluoric acid 17,636 2,187 72,579 1,525 858 398 137
Mineral oil mist 136,027 35,179 174,419 14,913 11,426 5,607 1,618
Nickel 148,738 20,192 278,909 11,196 6,196 3,187 1,283
Nitric acid 45,667 9,683 110,700 5,454 3,735 2,089 662
Sulfuric acid 838,999 15,212 146,754 8,154 5,723 3,257 1,034
Trichloroethylene 18,295 5,517 27,361 2,634 1,854 1,163 290
Vinyl chloride 2,814 543 5,204 308 192 120 30
Welding fume 190,588 40,644 428,485 22,266 11,963 6,031 2,737
Wood dust 22,744 6,887 21,775 2,308 1,623 867 265
Total 929,753 183,523 1,662,224 89,378 56,533 30,245 10,658

WEM: Working environment monitoring, SHE: Special health examination, KSIC10™: Korea Standard Industrial Classification 10"
revision, SPC: Standard process classification
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Figure 1. Comparison of matching rate of standard industry and process between WEM and SHE data for 21 carcinogens from
2014 to 2016 (WEM: Working environment monitoring, SHE: Special health examination, KSIC10th: Korea Standard
Industrial Classification 10™ revision, SPC: Standard process classification).
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Figure 2. Correlation between WEM implementation rate among places of business that conduct SHE and matching rate of
standard industrial codes (WEM: Working environment monitoring, SHE: Special health examination, KSIC10th: Korea

Standard Industrial Classification 10" revision).
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Table 2. Summary of data characteristics of workers who received both WEM and SHE from 2019 to 2020

[tem 2019 2020
Total record 859,782 809,786
Number of chemical agents 239 234

Matching rate of SPC 5 digit
Matching rate of SPC 2 digit

Records entered as 'Other Process'

155,995 (18.1%)
232,301 (28.2%)

WEM: 197,136 (22.9%),
SHE: 547,232 (63.6%)

41,710 (5.2%)
108,129 (13.4%)

WEM: 31,450 (3.9%),
SHE: 527,746 (65.2%)

WEM: Working environment monitoring, SHE: Special health examination, SPC: Standard process classification

Table 3. Status of top—ten most frequent standard occupations entered in SHE data of workers who received both WEM and

SHE in 2020

KSCO7" 5 digit KSCO7™ name N %
93009 Production related elementary workers n.e.c. 221,909 27.4
89909 Machine operators n.e.c. 48,885 6.0
79999 Technical occupations related workers n.e.c. 38,115 4.7
75105 Automobile paint mechanics 29,050 3.6
85432 Ship assemblers 21,196 2.6
74309 Welders n.e.c. 20,779 2.6
14139 Production managers n.e.c. 17,911 2.2
31241 Production management clerks 16,490 2.0
84219 Painting machine operators n.e.c. 16,317 2.0
84159 Metal processing machine operators n.e.c. 15,684 1.9

WEM: Working environment monitoring, SHE: Special health examination,
KSCO7™: Korea Standard Classification of Occupation 7" revision
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Table 4. Basic characteristics of focus group interview subjects and summary of interview results on the cause of standard

code input error

[tem WEM SHE
Interviewee
N 10 2
Career, year 6~9 5~12
Results input program
K2B 4 0
Commercial program 6 2

Major cause of input error

« Difference between the WEM and SHE process code input systems from 2020

 Standard code is too classified
* Inefficiency of the standard code search system

WEM: Working environment monitoring, SHE: Special health examination

SHE: Heewon

o 33 a4

‘Process’ search
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Figure 3. Example of a ‘process’ search screen according to the WEM and SHE results input program (WEM: Working
environment monitoring, SHE: Special health examination).
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Census Industry: 8770 - Automotive Repair and Mair Census Occupation: 7200 - Automotive Service Technicians and Me
NAICS: 8111 - Automotive Repair and Mair ~ SOC: 49-3023 - Automotive Service Technicians and
Suggested Candidates (Ind 5/0Occ 5)
Title Ind Title NAICS Score Title Occ Title SOC Score
Code Code

Maintenance Maintenance

Automotive Service
Technicians and

Automotive Repair and 8770 Automotive Repairand 8111 0.982

Goods Repair and
Maintenance

Goods Repair and
Maintenance

Personal and Household 8880 Personal and Household 8114 0.014 Mechanics

7200 Automotive Service
Technicians and
Mechanics

49-30230.992

Automotive Body and 7150 Automotive Body and
Related Repairers

49-30210.003
Related Repairers

Manufacturing

NIOSH-Insufficient 9990 Insufficient information 009990 0.003 Insufficient Information 9900 Insufficient Information - 00-99000.003
Information - NIOSH NIOSH

Motor Vehicles and 3570 Motor Vehicle 3361 <0.001 Electric Motor, Power 7040 Electric Motor, Power 49-20920.002
Motor Vehicle Manufacturing Tool, and Related Tool, and Related

Equipment Repairers Repairers

Small Engine Mechanics 7240 Motorcycle Mechanics  49-305X0.001

Motor Vehicle Trailer Manufacturing
Equipment

Manufacturing

Motor Vehicles and 3570 Motor Vehicle Body and 33621 <0.001

Figure 4. Standard industry and occupational auto—coding results for the statement ‘He repaired automobile’ using NIOCCS
(NIOSH Industry and Occupation Computerized Coding System).

Journal of Korean Society of Occupational and Environmental Hygiene, 2022: 32(3): 231-241

www.kiha.kr



240 2 CE

.ﬂ%

A
lon
rer

H23ME 34 JHe} AFEFo] A AAE o] sjAE
ojof &-8&L7} Q7] ol AR FEoRE FE
gt AF EA4Z Hsirle oEe dAVE Aok wEt
A T AR T HEAYERIES HRCE &
oA FARE A= AEFot] F4de 9|
REFAF I 7ido] a5t

S3-54 AR A" dFE P = 1271 71
FIAES IeR FCIE B9 2t #8241 ¢
g 979 28 92 IA Al 7ENAtKTable 4). 7}
T2 5F 7 A2 follA aEsilRe] 20209+
B S3-53 230 izt 252374 A ALY 2
o7} qlth= A 34, AF 5ol 1,000978 ol
9] FFIE=E AlEIE] o] HEgt HdEo] ot
£ Holdtt. wEtA g o] F 7HA] 81 A5
oA SH-54 Alololl YT EEIE YA
dS 2L s gfof 5tal, EFIEE FARETHA
Hop 7tAsH AEF & 2871 Qo oo 714
o7 AT Q= 8 YT U2 T2
o] EEFIT HA Ho] H|mgdolg= Holqlth &
BT A HAoE JHotd i AMojet A
A5k= ©@of7t 340 A= A AAEI Qi
ol IAY £t ofz} sid FAo ot A9 =,
T THLE 7 7hstt A 38 ARlojsrt: A
Arjo] Iy FAHIEE S = ULEF A|AH!] 74
2 Z97t ot olet st Wixmp & 4 Sl
Al&glo] Sl

|29 ZHAIAPAH AATLY(National Institute
for Occupational Safety and Health, NIOSH)®{A]
= AFAE0] 4 AHo], AFRIEA, 98 71E 5
o] A= FHE o|gsto] At A} it ZEIE
2 g4 dAge F= FE EE ofEFgAoA
‘NIOSH Industry and Occupation Computerized
Coding System(NIOCCS, https://csams.cdc.gov/
nioccs/Default.aspx) & 7H&stct. NIOCCS= I
SART BT Ee} 7 IS Ao € 5 AU
= FAF ARlo] HoEH|o| AL 7|He R £ 52 o
olE Yt AsoE EFAY ¥ AJIEE o}
£t} ol E0°] Figure 4%+ Zo] O+ ASAE 9
AHHe repaired automobile) = 42 ARt
AQlof Ho|EHo] A} HAAN TP AT =2
AT #2AY ZEE et T 5714 A5
Zth. o] Af At FH] 9 S I AR AFH|

www.kiha.kr

- IS - 28 - UMY - JOIX| - 2EE - UK - MEE

=21 0.982, 0.992F Y
S NI
o F3 Utk 24-54 AR E2TH 3L
TES BT WU ol SAM] 339
of wojot FAo]t AX|Y gt RobA| 5
7 ERICHLS YT 5 As cRt A

E
7

x B2 41 o )
o 9 M
b
N 2
S

| o

N H
41
N

o
of.

]

4

ml:[
Kl

=
)
=

o] A% g3 Hae] F=go] Fobd 5
A8 Bast Uk

¥ 9 N orlo XN & ki owd

=
FEd 2150 disl 2014WW5E 20169714 A

o

=

AL 2L Aol B e it ARg
F34 YAEZ 18.1%°04 5.2%% ¢
wobzgol Shelsigiet. o3 Ak, 34 BT
Qxgo] e 2o AL AR, 24-57 Az

Bi)
W

L
jgﬂ o4
o
i, |
)

|

(M Ho

3 B34 A A2do] 20208%E A gebd
54 golut B4, 49, B4, 4% 5 BT}
10009170 ol Y% AEshEel orke A, 1ol
K2B 2o BEshe IEEe AHsHs Bl
HlagAolel 4 5o ZAES tehd, g5 =
457 Holeulolag HheEUAAARA B
2 Rol7] $IME 24-540 tat 2 Anol g
|28 EoiA o, wEUENN AU TE 5
2 AEzspt Weshe, 5= F8e] Bt wly
27 2 % s il Basit

X

S

A 2

2 A 20229 AAtdRP RS A
A7 stagd A Aol o) = UL
THE AT A A ol & 54, 54
s

FAEEA A=Y,

)

N O

References

Choi S, Jeong JY, Im S, Lim D, Koh DH et al. The
standardization of work environment measurement
information for constructing exposure surveillance

Journal of Korean Society of Occupational and Environmental Hygiene, 2022: 32(3): 231-241



IH=EHAAA RS Pl &

system. J Korean Soc Occup Environ Hyg 2019:
29(3):322-335

Choi S, Kang D, Park D, Lee H, Choi B. Developing
asbestos job exposure matrix using occupation and
industry specific exposure data (1984-2008) in
republic of korea. Saf Health Work 2017:8(1):
105-115(https://doi.org/10.1016/j.shaw.2016.09.
002)

Gabriel S. The BG measurement system for hazardous
substances (BGMG) and the exposure database of
hazardous substances (MEGA). Int J Occup Saf
Ergon 2006;12(1):101-104(https://doi.org/10.1080/
10803548.2006.11076673)

Hoar SK, Morrison AS, Cole P, Silverman DT. An
occupation and exposure linkage system for the
study of occupational carcinogenesis. JOM 1980;
22(11):722-726

Kauppinen T, Uuksulainen S, Saalo A, Makinen |, Pukkala
E. Use of the Finnish Information System on
Occupational Exposure (FINJEM) in epidemiologic,
surveillance, and other applications. Ann Occup Hyg
2014;58(3):380-396

Koh DH, Jeon HK, Lee SG, Ryu HW. The relationship
between low-level benzene exposure and blood cell
counts in korean workers. Occup Environ Med
2015;72(6):421-427(http://dx.doi.org/10.1136/0e
med-2014-102227)

Koh DH, Park JH, Lee SG, Kim HC, Choi S et al.
Development of korean CARcinogen EXposure: an
initiative of the occupational carcinogen surveillance
system in korea. Ann Work Expo Health 2021(a);
65(5):528-538(https://doi.org/10.1093/annweh/
wxaa135)

Koh DH, Park JH, Lee SG, Kim HC, Choi S et al.
Combining lead exposure measurements and
experts' judgment through a bayesian framework.
Ann Work Expo Health 2017:61(9):1054-1075

Journal of Korean Society of Occupational and Environmental Hygiene, 2022: 32(3): 231-241

HEZFY E+ATTT K=ol E FE 24 HEf Bt 241

(https://doi.org/10.1093/annweh/wxx072)

Koh DH, Park JH, Lee SG, Kim HC, Choi S et al. Estimation
of lead exposure prevalence in korean population
through combining multiple experts' judgment
based on objective data sources. Ann Work Expo
Health 2018;62(2):210-220(D0I:10.1093/annweh/
wxx106)

Koh DH, Park JH, Lee SG, Kim HC, Jung H et al. Estimation
of lead exposure intensity by industry using
nationwide exposure databases in korea. Saf Health
Work 2021(b); 12(4):439-444(https://doi.org/10.1016/
j.shaw.2021.07.008)

Partanen T, Kauppinen T, Nurminen M, Nickels J,
Hernberg S et al. Formaldehyde exposure and
respiratory and related cancer: A case-reference
study among finnish woodworkers. Scandinavian J
Work Environ Health 1985; 11:409-415

Reed JV, Harcourt AK. The essentials of occupational
diseases. Baltimore: CC Thomas 1941

Siemiatycki J, Lavoué J. Availability of a new job-
exposure matrix (CANJEM) for epidemiologic and
occupational medicine purposes. J Occup Environ
Med 2018;60(7):e324-e328

Stamm R. MEGA-database: one million data since 1972.
Appl Occup and Environ Hyg 2001;16(2):159-163

Vincent R, Jeandel B. COLCHIC-occupational exposure
to chemical agents database: current content and
development perspectives. Appl Occup Environ Hyg
2001;16(2):115-121(https://doi.org/10.1080/104
732201460190)

<KX E>

HgE@S), LEHES), FFAES), 2@,
ABAGS), ANAEHIEAD, ol A(THet e, 728
(et 24), AR, AFA (D7)

www.kiha.kr



