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Relationship of Follow—up Management, Trend of Possible Occupational Disease
and Probable Occupational Disease: Focusing on Lead or Cadmium Workers
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ABSTRACT

Objectives: This study identifies the trend of possible occupational disease and probable occupational disease
in lead or cadmium workers. It is also required to check the usefulness of follow-up management in lead or
cadmium workers by reviewing the relevance between the results of follow—up management and the trend of
possible occupational disease and probable occupational disease.

Methods: From 2009 to 2018, the results of the Ministry of Employment and Labor's special health-screening
program for hazard agents for workers were used. The correlation between the ratio of possible occupational
disease and probable occupational disease of lead or cadmium workers and the ratio of those who observed
were and underwent observed follow—-up management was analyzed to confirm the usefulness of follow—-up
management.

Results: Over the past decade, the average annual proportion of possible occupational disease and probable
occupational disease among lead workers has been on the decline. Among cadmium workers, it has generally
shown a trend of increasing and decreasing. After the implementation of follow-up management, possible
occupational disease in lead workers showed significant relevance to work prohibitions and restrictions, and
probable occupational disease in lead workers showed significant relevance to the work prohibitions and
restrictions, on—-duty treatment, and boundary lines. However, there was no significant correlation between
persons involved in cadmium workers.

Conclusion: In this study, more active managements such as work ban and restrictions, on—duty treatment
among follow—up management of possible occupational disease and probable occupational disease of lead
worker and observers are related to a decrease in the ratio of those who have been diagnosed with possible
occupational disease and probable occupational disease.

Key words: cadmium, follow—-up management, lead, occupational disease, worker
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g5 9 oA x ofolEoA= 1Q Th, o8 2
¥ HIJPsFof(Attention Deficit Hyperactivity
Disorder, ADHD)2} ##o] Q= ZACo=E HIEQrh
(Bellinger, 2013). 71=E-2 S5 H0lA A9
FHo| U= 25 T N0 BaEA 7FE §
FAAR A7 =gol ARgsh, gl AX|9 H=
eyt e 1Eal EThAE PEA, HIRIE, A=t
4], F5714 5 o8 EoFe Atdof AREE AL QU 7t
TE2 7] BYgolA =4 aiE 7 S5 5
spoln, A48T A&l E TEEI =T
A4 A 2 29 Fo] AFUdo] o3RS vlA]
= Aoz dEFHKjellstrom & Nordberg, 1978;
Wang et al.,, 2016; Jeong et al., 2015; Engin et
al,, 2019). 7I=89] B=4 7= 4AgolA 64
oA 38dC g uje- A, Ao Eol2 FIEES &
A7go] Slof 71, A%, o] o|3gste] thiol(-SH)
717v e ZAE EYASSt Axsos Aglltt
(Ahn et al., 2002).

20169 -yl A7t & HEES 1628 & °]
Fo= 20063} Blwste] 3u7tEg F7HRE <ol
(Park et al., 2008; MoE, 2017), 7}IEE< 2008y}
H|wske] 201749 BiEdAl= AAsteloy viEd, o
FHFL I STBFATHMoE, 2017). & 2 =& 3
2 AR= 20093 vlawste] 2018\ L F7tof
HHMOoEL, 2009: 2018).
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AN Ft 7IEE HEEEA 5 AYE 74
A= 42 2593 2o 25 5 9 A9y 744
A7} 7P kA, 20099 ZAxke} vlwehd =R 2
A FAAATE 2018E=0] 19 I76t¥ oy E 2
I Fadzs datt 2435 EJtHMoEL, 2009;
2018). Lut JAFFIHOA 9] TaE & 52 2
1097t 4ot 9l FAo1WHARn et al., 2019), &
T FIEES AAA QA &2 QS AT F4
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UHLee, 2020). olet A EH 7I=F FHL=EA
T AU A2 9 9= il ERE S 9,
| RIS H3 7tEgo] gt A g
=9 T4 APl Est B2 solAY QAAY
gF 5o] H1E1 Qtk(Bellinger, 2013; Ahn et al.,
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Table 1. One-year average workers of special health-screening program by hazard agents in the last 10 years

o ) Metal and Lead worker Cadmium worker
Classification variables heavy metal worker
No." (%) No." (%) No." (%)
Total 623946 (100) 52783 (100) 5623 (100)
Men 569656 91.3) 45688 (86.6) 4830 (85.9)
Gender
Women 54290 8.7) 7096 (13.4) 794 (14.1)
{30 106538 (17.1) 10515 (19.9) 1041 (18.5)
30~39 205737 (33.0) 18767 (35.6) 1830 (32.5)
Age 40~49 172227 (27.6) 13568 (25.7) 1517 (27.0)
50~59 119154 (19.1) 8710 (16.5) 1037 (18.4)
60< 20289 (3.3) 1223 (2.3) 198 (3.5)
{1 175158 (28.1) 8320 (15.8) 1010 (18.0)
1~4 214859 (34.4) 17877 (33.9) 1723 (30.6)
\é\’ork. 5-9 103000 | (165 | 10112 | (19.2) 998 (17.7)
uration
10~14 bb354 8.9 h356 (10.1) 539 9.6)
15< 115576 (18.5) 11118 21.1) 1353 24.1)
5 24079 (3.9 2036 (3.9 200 (3.6)
5~49 148081 (23.7) 10194 (19.3) 1268 (22.6)
\S’ZZ[ger 50~299 235204 | (37.7) | 16924 | (32.1) 1772 (315)
300~999 61064 9.8 8520 (16.1) 1255 (22.3)
1000< 155428 (24.9) 15106 (28.6) 1128 (20.1)
Manufacturing 521368 (83.6) 40562 (76.8) 3292 (58.5)
Construction 27189 (4.4) 1492 (2.8 489 8.7)
Professional science, 11403 (1.8) 1440 2.7) 446 (7.9)
technology service
Industry Facil :
acllity management, 10028 (1.6) 1230 (2.3) 88 (1.6)
support service
Health, social welfare service 36899 (0.6) 629 (1.2) 275 4.9
Etc 50269 8.1 7430 (14.1) 1034 (18.4)

" Annual workers(Calculated based on resident registration number, first health-screening date, hazard agents)
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Table 2. One-year average proportion(%) of possible occupational disease and probable occupational disease by hazard agents

Possible occupational disease

Probable occupational disease

Metal and

Metal and

Classification variables heavy metal | Lead worker C\z/avc(i)r?l!g:n heavy metal | Lead worker C\?ﬁﬂg?
worker worker
MeanzSD, % | MeantSD, % | MeanSD, % | MeanSD, % | MeantSD, % | MeantSD, %
Total 0.020+0.005 | 0.094£0.041 | 0.085£0.062 | 0.645+0.077 | 0.653+0.210 | 1.199£0.449
Men 0.022+0.005 | 0.107£0.045 | 0.091£0.071 | 0.647+0.070 | 0.704+0.223 | 1.226£0.512
Gender | Women 0.002+0.003 | 0.003£0.007 | 0.030£0.064 | 0.621+0.186 | 0.321+0.163 | 1.020£0.854
p-value” 0.001 0.001 0.060 0.689 0.001 0.522
(30 0.008+0.006 | 0.073£0.050 | 0.024+0.077 | 0.628+0.131 | 0.5170.183 | 1.142+0.531
30~39 0.00710.004 | 0.056£0.030 | 0.027+0.048 | 0.492+0.069 | 0.520+0.152 | 0.882+0.345
Age 40~49 0.0160.010 | 0.091£0.071 | 0.052+0.085 | 0.566+0.047 | 0.71610.288 | 1.018£0.504
50~b9 0.040£0.014 | 0.160£0.070 | 0.143+0.152 | 0.901+0.121 | 0.8960.321 | 1.803£0.691
60< 0.157£0.053 | 0.439£0.248 | 0.641x0.748 | 1.675+0.250 | 1.795+1.078 | 3.407+1.661
p-value’ 0.001 0.001 0.001 0.001 0.001 0.001
(1 0.020£0.007 | 0.214£0.138 | 0.107£0.093 | 0.522+0.186 | 1.045+0.377 | 0.969+0.503
1~4 0.019£0.007 | 0.11520.058 | 0.039+0.053 | 0.710+0.118 | 0.812+0.269 | 1.371£0.572
Work 5~9 0.023+0.006 | 0.061+0.036 | 0.123+£0.128 | 0.591+0.083 | 0.433+0.093 | 1.333£0.532
duration |10~14 0.024£0.005 | 0.073£0.048 | 0.087£0.110 | 0.654+0.121 | 0.441+0.186 | 1.323+0.760
15< 0.0120.004 | 0.022+0.016 | 0.019£0.039 | 0.654+0.143 | 0.4180.269 | 1.052+0.966
p-value’ 0.001 0.001 0.065 0.033 0.001 0.583
5 0.044+0.027 | 0.228£0.198 | 0.202+0.519 | 0.796+0.298 | 0.619+0.448 | 1.038£1.047
5~49 0.049+0.011 | 0.318£0.102 | 0.191£0.176 | 1.135+0.253 | 1.165x0.279 | 1.974£0.869
Worker | 50~299 0.0160.005 | 0.082+0.071 | 0.048+£0.079 | 0.515+0.101 | 0.921+0.255 | 1.087£0.293
scale 300~999 0.004+0.003 | 0.004£0.008 | 0.006+0.019 | 0.419+0.075 | 0.297+0.264 | 0.567£0.260
1000< 0.002+0.003 | 0.001£0.002 - 0.460£0.180 | 0.228£0.282 | 1.096+1.237
p-value” 0.001 0.001 0.187 0.001 0.001 0.011
Manufacturing 0.021£0.005 | 0.110£0.048 | 0.106+0.065 | 0.663+0.084 | 0.777+0.266 | 1.568+0.683
Construction 0.010£0.015 | 0.024£0.075 - 0.45520.150 | 0.897£0.861 | 0.540+0.499
fgg;iisl(')‘;”ya'sgfgece 0.021£0.063 | 0.123:0.373 | 0.0110.034 | 0.357£0.222 | 0.032:0.074 | 1.067+1.938
Industry Eig'r')'éyrt management. | 0,02140.036 | 0.15140.352 - 0.623£0.290 | 1.100+1270 | 0.473¢1.272
flealth, social welfere - - - 0.199:0.121 | 0.085:0.095 | 0.277+0.260
Etc 0.015+0.011 | 0.032+0.043 | 0.024+0.055 | 0.653+0.277 | 0.145+0.108 | 0.682+0.461
p-value” 0.476 0.522 0.001 0.001 0.001 0.079
" T-test or ANOVA
Journal of Korean Society of Occupational and Environmental Hygiene, 2020: 30(4): 376-386 www.kiha.kr
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Figure 1. Trends in possible occupational diseases
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Table 3. Follow-up management status of cumulative possible occupational disease and probable occupational disease of lead

and cadmium workers in the last 10 years

Possible occupational disease

Probable occupational disease

Classification variables Lead worker Cadmium worker Lead worker Cadmium worker
No. % No. T % No. % No. T %

All 481 (100) 34 (100) 3372 (100) 640 (100)
No need 26 (5.4 4 (11.8) 133 3.9 18 (2.8)
Health counseling 10 2.1 - - 76 2.3 22 (3.4
Wearing protective equipment 42 8.7) - - 766 (22.7) 325 (50.8)
Tracking check 47 9.8) 5 (14.7) 2195 (65.1) 248 (38.8)
On-duty treatment 10 2.1 7 (20.6) 89 (2.6) 7 1.1
Reduce working hours - - - 10 0.3) 3 (0.5)
Switch jobs 272 (56.5) 12 (35.3) 44 (1.3) 9 (1.4)
Prohibition, restriction of work 73 (15.2) 2 (5.9) 17 (0.5) 2 0.3)
Other action 1 0.2) 4 (11.8) 42 (1.2) 6 0.9

" Worker[Annual workers(Calculated based on resident registration number, first health-screening date, hazard agents)]
of follow-up management of possible occupational disease and probable occupational disease

T If one person(possible occupational disease or probable occupational disease) has received two or more follow-up
management decisions, the total number of judges is added to each decision

Journal of Korean Society of Occupational and Environmental Hygiene, 2020: 30(4): 376-386 www.kiha.kr
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Table 4. The correlation between possible occupational disease(or probable occupational disease) proportion and follow-up
management proportion

Possible occupational disease Probable occupational disease
Lead worker  Cadmium worker Lead worker  Cadmium worker
Correlation 11
Wearing protective equipment, r’ 0.737 B 0.660 0.889
p-value 0.015 0.038 <0.001
Tracking check, r’ -0.353 -0.065 0.946 0.200
p-value 0.318 0.859 0.001 0.580
On-duty treatment, r’ 0.795 0.278 -0.180 0.136
p-value 0.006 0.436 0.618 0.708
Switch jobs, 1 0.979 0.176 0.162 0.644
p-value 0.001 0.626 0.654 0.044
Prohibition, restriction of work, r’ -0.493 -0.115 -0.337 0.015
p-value 0.148 0.751 0.341 0.966
Correlation 2F
Wearing protective equipment, r° 0.821 0.809 -0.266
p-value 0.007 ) 0.008 0.490
Tracking check, 1’ -0.577 0.105 0.447 -0.270
p-value 0.104 0.788 0.227 0.482
On-duty treatment, r’ 0.252 -0.251 -0.611 -0.177
p-value 0.513 0.515 0.081 0.649
Switch jobs, 1 0.611 0.399 0.102 -0.542
p-value 0.080 0.287 0.794 0.132
Prohibition, restriction of work, r’ -0.739 -0.478 -0.5692 0.358
p-value 0.023 0.193 0.093 0.344

" pearson correlation coefficients

1 Correlation between possible occupational disease(or probable occupational disease) proportion and follow-up
management proportion

1 Correlation between follow-up management proportion and possible occupational disease(or probable occupational
disease) proportion for the following year

BTG, AYAG} FOIT JBUAZ BT, G2 A 71 Bl AgHm, 53] 348

Aot AFBY AN olF §A7% % ABEY /MY R 2L BHBPh0)02 WA Ex 2
slgate] BAMS BII9e) o AFEY AAWE AU § AR ASH sk HS 890
ulewt ASge] U4 theUEY AYY fAA4 B A 24l 2 B9 FE4, A23E 2 Pek g
AP g ABEAS Ak ABOIN & AYAE 5ol AGEHPark et al, 2008). 7H=R

AR FAAR = S2FA - Al {93 4TS 2 YA, =, 2 F4, 79 291 dFvE 59 T
BN, SR = S254 - At 9 255 A5 W ETtAE, HRIE, |2, A2ty oivbd, 115, 71,
AL foldt A YERT IYE 43 59 Metg, Y Y @ g ¢
A, 4, g%, s ¥ gFrsdae AVe
v.n # =, YA-7IEE g AR, 37 A 9 gteA] A

Z 5o gg o]l&HiKang et al., 1999).
71 & SEES SR AR(GAEHE), HAEY T SFF TEd SARA AyE A O] 9
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2009~20184 10€7t A4 94 H 5%, H, 7I=F
o] XY FAA AHT ¥Ie(ZZ 0.02%, 0.094%,
0.085%)2 2000~2005¢ 6¥7t B} % =A e
ot oot 3 A9y §4ARe] Azt vlee #@Ast
= A4S E9HFigure 1).

g Ay G4Ax 2 QWER Agd HEgL B
AFtollA F FAdT 60 o4, AF7IZ 1| Bt
oA &A Uehdtt ol= HA & FIFZL=EA 5 ¥4
9] H]&0] 86.6%% &1, 2 LEA gt E =&
< Hrlole B JEZ F G2 77t 4~6
F2 Fob B gy fAA Y g ERE
g9 4 Qo E3F AR o R wEH AL A
go] FHEY, T F do] Y & L Foto] UA
z2 02 olFdt 22 YoA go] &Agsts]o] THdA
ol B4 I Yet(Lee et al, 2019), AQA0A
B2 $20] Lok A% 754, U] A4
5o] EaEa QIoJ(NTP, 2012; Kim et al.,, 2020),
E343 I 609 ol HFZEAIA & A
FaAZ 9 QAR A YEhtE AT 3ol

10 Y Al oy

ok H
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A, st oS SV, B2 29 7lE
Fol% Efopr] Fo] AlFdHo TS EHAoh
(Faroon et al,, 2012). ol= HEFL=2A9 =373}
A 60 ol dollA FtEE AP AR Y 9
A7t =4 vERd A3 TRo] 9l Ao=E Helr g
H 2014 AFA s AJAERALNA FoHQAAY] eSS
< 60 oldollA =A UEht & A 3 2 7R
o] A FAZAA 9 QAL AP v 8T TUA|
ot ZAA7172 209 oldolA =4 YERY 2 AR}
AolE HAHLee, 2015). AYHFH [FofiQlard |
< B S5 TREE AofAe(y) = A484E 4
Zoll, S57IAES, AT, i 9 nsixz]9] Aof,
T 7 AoA B =K Lee, 2015).

A F4aax 4 8= A RRASE 5
FofQIRet Mol F=gh AR, 3, 95 4
TEETE, FIsRESE, Vg Ed 55 S
I o= g=EATE FIAE Qg A, 2
SHgolu 7Rl A, 7HR1S A Soll wet
QIAZ QIgh 2Py oz Aot & 7MsAdol ot &
4 Atk Lee(2020)9] A+Z2#}ollA4 2009~2018E 2
A4 SUEES HH S5F7F 519, A - A 4%,
7tER 159oldtt. oF 7I=g2 2017¢el%t 157
5% SRAEAT. ot oj2et b= AU FAadA
4 g yRIO] A WAYSo|el= Atol7} Qi ol=
TE5570 gt A7Fe= Aol g A YA o]
ool A 591 v A7t AdEs] =1, 29 o]
ol B= A= 93.8%2 A9 tRES AHA|sHRL
U AR 5<10] 21 o]%Rl Bk 9%8(6.2%) 2= UE
HWthLee, 2020). E3 AFHATYEA] T A
o IE F4 kEolu B2 FEoA 77
S5 o] sk= T & 5 TRt FHIZ Eadd)
AE 711t

2 AN ESARAE A ARG 5 AMEE
A2AT ARG FE 5~49%1 AFFAo] 7wt
g 9 7tEwY] AGY 4R 9 93EARe) vl
A2AT 5~49%0 AFFAo] 7HY w@orem, Hol 4%
AFEE AFGAIA T D AFRGAE AHIAYIAE =
Al yerger 20149 AR A1 RALIA = AR

Qb r? =

ol

ot
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Lo wet oA Zol= oy HH[EEE 5~4991
Aol 7 EoroH, AMERE B} AR

o= {oQIAt Ede o] =9 tHLee, 2015).
H EFAATE AAAGAY A9 f4aa 9

TR BAS w2 22 27) Ak BhE Ay
AFAAC] B]go] 78.8~81.5%% HIWA A UEht
et ol AVIZE k& 7IRlsks A4 EE]

AT L2AE 5F A Aol XA A
BAZI= ARFEY 22X T FEH FH6HA|
ot B 315}FHTHChoi et al., 20006).

A FAA% 94 g3}l sk AR 24
W2 A3 5 97HAl0lH, olF & RAMIA Ad
1097 & 9 7EE A4 fadAe] gt ARt
ZAYGL 24 o] 7P W2 HlES UER A
o] AAWGT AR |4 d 93 R} HlE
ko] FAol| gt EAA AR AAYY F &
2aA - AR F A9E a4 vES /o3t o
AEE BR, & A9 88 A= 224 - Al
455 A5 AAAGY] fofdt e vEyith
ol g Y AR 9 9THAS] Aol &2
A - Aght 22 AFHQ AT AV 487
4 Q3R] Aol oul7t Q= ACE & 4 QUrh
ohgk, olfgt Adke AR &3 A, TR
5 AR FFaRIo] BF A= goken, &
F4%lo] 1do] g o]Fojx]7| wfZof Atgte] Ay}
7} Aol vrgEthes AL FAR okl QAL AR
W EHO] XAyt 5o Higt FRE o]F AtofA
= ofof jhr}

Ahn et al.(2019)2 2008~20179 717t &<t 22
et geelry o] | 9 7lER =E&eEo] @5 Y
2 237 ug/dLoIA 1.46 ug/dLE 38.4%FAFT, o
7] & 9% 61.0%= 7ZAFon, dF sl=Re 0.88
ug/LOlA 0.72 ug/LE 182%44F, ti7] & 7I=F
T 63.6% HAaFoy High vF ok Kim et al.
(2013) 2008~20119 7|7te] LukelFywe] E3F

L 232 yg/dLelA 2.15 ug/dLZ Fashs F
Alold, Z2 7|17l | k& Z2A49 % | £k
439 ug/dLolA 3.53 ug/dLE A FAE EHIoy
AulF o] H|gl] &9kt B 15ttt Ahn et al.
(2010)9] 27 ALY 374 FA =4 631%8= HA
o= 3 AN BF F E= BT I=F 5=t
27y 6.572 ug/dL, 1.265 ug/LZ =91 2 BF &

(ST
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% 8% 1SR WE SEE@Z 234 w/dl 079 g
JDEE 7] et o5 TRt A7olA ¢ g
R AFDEAY mEHEL QNRITYT] vl
A el 3 AAPeIAS & L AR AFF 2
AFREAL HIAA Z7154 9ol fojelA] e
A fadd @ avIAe] et AU AT
7 BouEet FR5 BT,
B A7e] BAtEE 2ed A0 ANd
DEASL FUSSHS, AU, AAAAE
Zoz WA 0T FRANSS AT By

N g

oA AAIF717E 1270E o]l AY o] R A
AIFA M7 502 EARAEE 14 23] ol
ARE AR S AARE E2A9] A9 35 A
AL 5 e A=olH, AT XA TG4 159
FEAATY 27H4] ol4f A TS w2 A 74 oA
Hg ASE AFgo]tMoEL, 2018). ¥3 ¢ ¥ 71&=
ALY A 9 Q3R 7hA0] A AQ1 JF

Fo o

QLo AYA =W, A Sol TeEA] o
of o] Aol G eislolof Sk, olefet Azl
At A A9 fard % RpER Heo)
FAAPOIE F W AR A fadd L and
Aol dhat Qubd SAL W do] o3 H o
o grele e JIKE BelolekE AQd ke e Hasl
SHe Aol sk g & 4 A9y, A7
£, APATFEL AAEEY, S04 U2 A
welo] Favt @ 4 glck
v.za 2
A ARG ANETE F8ste] Sl
A2 1097 § B JIEE ARERAE 498 a4
A 9 AP AR HeS APget WA ol
shelstgint. B3t o] AEot A X Hejztel 4
BEAZ BAstel A4S U4 o]F | B APuR
A §A7% U AW WG Zhaete] TIgo
ool A=steic
A 1092 AW 404 U anEd Ay
ML ghashs Ao, FhuE A Fard
T AW UL YA Fhe A U
Ak HFEd F AYd fadd L anas
AHF 1SS BT P4 607 ol HA/ITHE 14
gl AP 5~499101A] A LeRd, AR

oL w2
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2 AudE] W A AHAGAA o A9 ek
A7 A e 7tER ST EA F Ad9E /i
A7 9 QWA Agd vl BT 60t ol/dolA
A UEhorn, AREEE AxA0A AAE fa
A7}, AMATEE 5~49%1004 AAE B AT =
Al WErsT

AT HA U F AdRgt Hlgo] | H 7t
B 299 AR oA B 595, @ 9 Jt=R 3
I @Al HisiMe 47 FAAA e Ho2kE
Hl&o] EUTh ARFHE] AA] ol | EE 7IEH 4
 FAHA 2 Qv Hle Aoke] BRAolA
A A= SEFA - AT fofR B9
HAT, o AW aW& e Z2FA4 - AR 25
T A5t ALY Fo3t HHE8E Btk oRl
7}‘:‘: G 284 9 QA= {3 WA

< HolA] ook

Az o] Agh doﬂl:-_ Y S 4R W QTER)
o] A AAUY & ELE:LX1 - A, E’i—% =3
o Zo] Ho} A4l 2A7 fFaAA 4 a7 At
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