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— Abstract —

The Health Status I ncluding Biologic Exposure I ndices of Migrant Workers:
Based on 2005 Special Health Examination Data

Yoon Hee Song, Kyoo Sang Kim?, Sun-Wung Lee?, Sun Haeng Choi?

Department of Occupational & Environmental Medicine, School of Public Health, Seoul National University,
Occupational Safety and Health Research Institute, KOSHA®
Department of Occupational & Environmental Medicine, School of Public Health, Yonsei University?

Objectives: Toinvestigate the general health status and severity of exposure to hazardous agents - with
afocus on heavy metals - of migrant workers utilizing the 2005 Special Health Examination data.

Methods: With data from the 2005 Special Health Examination, we examined the biologic exposure
indices and several major clinical exam items of 25,086 migrant workers in the whole country in compar-
ison with those of 19,616 native Korean workers in Kyunggi-do province. Of these we chose homoge-
neous samples from the same 3 health service centers in Kyunggi-do. (native workers:19,616, migrant
workers:1,886) to be more precise.

Results: The results from the samples of the 3 centers were as follows. Blood lead (natives: 6.09 wg/dl
migrants: 8.37 wug/L) and cadmium (natives: 0.29 ug/dl, migrants: 0.36 ug/L) were higher in the migrant
workers than in the native Korean workers, whereas the biologic exposure indices of organic solvents
were higher in the native workers. As for magjor clinical exam items, the liver battery was worse in the
natives with incidence of abnormal AST/ALT level (natives: 8.1/6.8% migrants: 5.7/5.4%, p-value<0.01
for AST). Anemia was more prevalent in the migrant workers (natives: 9.0% migrants: 11.0%, p-
value<0.05).

Conclusions: Migrant workers in Korea are more frequently or more severely exposed to a hazardous
working environment containing heavy metals. However, we were not able to explain the results for the
exposure indices or organic solvents, and such an explanation will require further study in the future.

Key Words: Migrant workers, Biologic exposure Index
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‘E., Z 1:1]—1:4]}\]- -Q—T n]._‘LJ—_/\]- J
22oddlle] tial 54 8F st aF N-v
g ¥ Zopu = (N-Methylformamide, NMF)E
Atk 1,1, 1-EgjZ22dey fIF22d49de At

49 2F %Oﬂi}x"wr EFz g Eﬂ*}” 4
ASHES AL 7 Aot Al Q]Etsia H
o 22 AAR s AAE A 0]'2[‘ =%
egAkel vl stk (= 25,086,
0% 19.616%)(Table 2). 572 £ %, 52 2%
713E, BE AR TR =EAES Adete] Bl wsk
BHE 2 9107, ©l% =54 10,022%)(Table 3). 4
AR ARG FY N 7| ANS Addale] v
TETHE 19,616%, ©]F 1,886%) (Table 4).

A WA 5 A= @99 o|F =FAEY HHE 2
oA stetstr] fsf Aldstith, ey ofeldh B
Al mE A =F F3l 2909 AolE BAHSHA
FIlEE FE FE FASHEA ALl ztelE BA ]
At o 22 F WA B2 HnE Tt oF
Ul =EAF BFE FARRE 17709 Y 955 A%

AL, =2 7Ie A s 3d virtk 273 o

Q

& aelm ed hE A9 2739 AolE 2] 9
3 5091 HlEre) Al AR AQIARE AT A

AR AT F2 HnE Hal o|F w=TA ARolA
A9 A9 5L M 71#He AurE ddste] vlws)
ATHEW 19,6169, o5 1,886) (Table 4). & ¢
d Are 8¢, AR FA S (Body Mass Index,
BMD), sr=2=8, d% F Zu2HE, Aspartate
Aminotransferase(AST), Alanine Aminotrans-
ferase (ALT), #vkgale] 3t 7} ?_%}5"9] 714
et oA ES T =E At ekl o

9] BEA &4 FIEES vlwsan. 4 A éﬂr
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Table 1. Basic characteristics and work-related factors between native and migrant workers

Native workers

Migrant workers

(N=19,616) (N=20,086) p-value*
N' (%) N (%)
Sex Male 16189 (82.8) 22414 (88.6) <0.001
Female 3427 (17.2) 2671 (10.6)
Agegroup 20= 3492 (17.8) 12404 (49.4) <0.001
30's 5811 (29.6) 11456 (44.5)
40's 6663 (34.0) 1364 ( 5.5)
50's 3287 (16.8) 136 ( 0.5)
=60 363 ( 1.9) 26( 0.1)
Size of industry <5 workers 512 ( 2.6) 603 ( 2.4) <0.001
5-49 workers 7019 (35.8) 12612 (50.3)
50-299 workers 8964 (45.7) 10570 (42.1)
=300 workers 3111 (16.0) 1301 ( 5.2)
Work tenure <lyear 1613 ( 8.2) 8984 (35.8) <0.001
1~3years 4984 (25.4) 14469 (57.7)
3~10years 7932 (40.4) 1604 ( 6.4)
=10 years 5087 (25.9) 29( 0.1)
*: Student t-test

- Number of workers

Table 2. Biologic exposure indices of native and migrant workers (Total data)

Native workers (N=19,616)

Migrant workers (N=20,086)

H \ ¥ ¥
Test items Number of Mean (GM ") _ Number of Mean (GM ") .
number of exceeding number of exceeding
workers workers
workers (%) workers (%)
i y * *
Blood cadmium (ug/L) 131 0.29 8 0.59
0(0) 2(249
. % %
Blood lead (ug/dl) 1581 6.09 787 7.47
7(0.4) 38 (4.8)*
. L -
Urine mandelic acid 103 3.05 231 0.03
(mg/g Cr) 3(1.6) 2(0.9)
Lo S o
Urine hippuric acid 2854 0.25 2333 0.17
(mg/g Cr) 11 (0.4) 14 (0.6)
1 1 1 1 %
Urine methy! hippuric acid 1176 0.00889 1109 0.00672
(mg/g Cr) 0(0) 6 (0.5)*
: § | *
Urine TCAS (TCE') 250 3.02* 130 1.39
(mg/g Cr) 21(8.3) 4(3.0)
. 1 'k ok
Urine NMF" (mg/g Cr) 191 1.16 232 0.29
19 (10.0) 28 (12.1)

*: p-value < 0.05 **: p-value <0.01 (by Student’ s t-test, Pearson-chi square test & Fisher’s exact test)
" blood cadmium =5 ug/L, blood lead =40 wg/dl, urine mandelic acid =800 mg/g Cr, urine hippuric acid =2.5 mg/g Cr, urine
methyl hippuric acid =1.5 mg/g Cr, urine TCA (TCE) =100 mg/g Cr, urine TCA (TCEthane) =10 mg/g Cr, urine NMF =40

mg/g Cr
: geometric mean
: trichloroacetic acid
: trichloroethylene
: N-methylformamide

= w»

urine TCA (perchloroethylene, trichloroethane) was excluded due to its absence in the migrant workers
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1) M| chat

Ar A7 F a5 F 7l=w (=W 0.29ue/dl, ©]
Z 0.59ug/dl) 3 53% o %lﬂ 6.09ug/dl, ©15 7.4Tug
/dl) SAHA 7} BE o|F =BAENAAN o =4 Uge
o BAHCR 11‘4 g ApolE BHTHp(0.01). 53] &
= WA 40ug/dl o] oAt o]F wmEAloA
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2) ¢ Y&, 502 ojgk AldE, 34 oot 2%

Table 3. Biologic exposure indices of native and migrant workers (selected data from the total by following characteristics: identical
industry, <50 workers, <3 years of work tenure)

Native workers (N=2,910) Migrant workers (N=10,022)
H T ki ¥
Test items Number of Mean (GM ") : Number of Mean (GM ) .
number of exceeding number of exceeding
workers workers
workers (%) workers (%)
Blood cadmium (ug/L) 19 0.50 37 0.61
0(0) 0(0)
. * %
Blood lead (ug/dl) 114 5.13 293 7.45
3(2.6) 14 (4.8)*
1 1 1 )k X
Urine mandelic acid 45 419 148 0.05
(mg/g Cr) 1(2.2) 2149
L _— e
Urine hippuric acid 347 0.24 871 0.17
(mg/g Cr) 0(0) 10 (1.2) 0.07
. . . .
Urine methy! hippuric acid 108 0.005 454 0.01
(mg/g Cr) 0(0) 3(0.7)
Urine TCA S (TCE') 56 6.83 55 3.34
(mg/g Cr) 10 (17.9) 3(5.5)
Urine NMF" (mg/g Cr) 38 14.76** 61 0.48
7(18.4) 3(4.9)

*: p-value < 0.05 **: p-value <0.01 (by Student’ s t-test, Pearson-chi square test & Fisher’'s exact test)

: blood cadmium =5 we/L, blood lead =40 wug/dl, urine mandelic acid =800 mg/g Cr, urine hippuric acid =2.5 mg/g Cr, urine

methyl hippuric acid =1.5 mg/g Cr, urine TCA (TCE) =100 mg/g Cr, urine TCA (TCEthane) =10 mg/g Cr, urine NMF =40

mg/g Cr
: geometric mean
: trichloroacetic acid
: trichloroethylene
- N-methylformamide

= w»

urine TCA (perchloroethylene, trichloroethane) was excluded due to its absence in the migrant workers
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5.13 wg/dl, ©1F 7.45 wg/dlE ©|F =EAEdAAN &
Aoz Fo3tA(p<0.01) d ¥ HTXE EATH
T FH, AR 2, 2F 1L T

g Qe BAste] Ade o, fr18Ae] A
WA @2 e Ate NMFE $3]59] o
sHAl Sl = AEdAA ° =4 U 59
NMF+= o] 3A&d = 5 18.4%,
ogatA =W w=FAEc] H H& AFAE UEHHG
(p<0.05)(Table 3).

112

3) el X[deo| 7 SFALZTICE J|BollM HA}
gh2 - E X} CiA

ArF A7 EF @ A 5w 6.09 w/dl, olF
8.37 ug/dlZ ©|F =AM BAHCR foJsiA =
A(p<0.01) 71FA o] dA& ()8l oA = U
0.4%, °o1F 1.4%= o|F =44 o E%ou #9
A= &ttt 7tEwe] S8A= AU 0.29 we/dl, ©]

=& X|ES} HZY A} 2005 SHHZANC A} KB Eof
+ 0.3 ug/dloa ojF w=FAAM T ESkout frelst
AL gkoka, 83 =8 5 w/L o] oA T
T BF %i‘}iv}. vﬂ*"%H A5 a7 Al vt
ARzt SHATE o) F mTARG U] mE Aol A
SAHcR frefst 3T oldAES 8% Rhdite]
W 1.6%. °1F 0%. £35 stz U 8.3%

o|F 7. 47i U =E5A7F H E%oy fold Aol
ARG, 8% v I 0.4%, °1F 0.7%, &%
NMF+= =4 10.0%. ©l5 18.8%= °|F :=&AE°]
g =2 odAESs BHIou IAl fosiAle 2%t
(Table 4).

3. &2 Add AAte| 21t

W =EARE0l o|F weabsd e 1= g
Weol =Wl 7.6%, °olF 5.2%= st =ttt
(p€0.01). BMI= A3} vlgke] o] dzt&o] I =
SAIAAM o Ekou AR FolsAle BT
drazdlel 45 Wd fec Il =

Table 4. Biologic exposure indices of native and migrant workers (3 centers)

Native workers (N=19,616)

Migrant workers (N=1,886)

H T ¥ ki
Test items Number of Mean (GM ") . Number of Mean (GM ") .
number of exceeding number of exceeding
workers workers
workers (%) workers (%)
Blood cadmium (ug/L) 131 0.29 7 0.36
0(0) 0(0)
%
Blood lead (ug/dl) 1581 6.09 7 8.37
7(0.4) 1(1.4)
i H 1 *
Urine mandelic acid 193 3.05 20 0.58
(mg/g Cr) 3(1.6) 0(0)
1 1 1 1 *
Urine hippuric acid 2854 0.25 145 0.18
(mg/g Cr) 11 (0.4) 1(0.7)
Urine methyl hippuric acid 1176 0.01 73 0.01
(mg/g Cr) 0(0) 0(0)
i 8 [ k
Urine TCAS (TCE') 252 3.02 o7 1.76
(mg/g Cr) 21 (8.3) 2(7.9)
. 1
UrineNMF" (mg/g Cr) 191 1.16 16 0.36
19 (10.0) 3(18.8)

*: p-vaue < 0.05 **: p-value <0.01 (by Student’ s t-test, Pearson-chi square test & Fisher’s exact test)
" blood cadmium =5 yg/L, blood lead =40 ug/dl, urine mandelic acid =800 mg/g Cr, urine hippuric acid =2.5 mg/g Cr, urine
methyl hippuric acid =1.5 mg/g Cr, urine TCA (TCE) =100 mg/g Cr, urine TCA (TCEthane) =10 mg/g Cr, urine NMF =40

mg/g Cr
: geometric mean
: trichloroacetic acid
: trichloroethylene
: N-methylformamide

= w»

urine TCA (perchloroethylene, trichloroethane) was excluded due to its absence in the migrant workers
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Table 5. Other clinical data of male migrant and native workers 20= age= 30 (3 centers)

Native workers (N=8,295) Migrant workers (N=1,604)
H \
Testitems Number of Mean - Number of Mean -
number of exceeding number of exceeding
workers workers
workers (%) workers (%)
Systolic/diastolic BP (mmHg) 120.96/73.10** 119.5/70.67
5006 860
381 (7.6)* 45 (5.2)
2
BMI (kg/m?) 3002 23.18 540 22.96
1515 (49.0) 243 (45.0)
1 L3
Hemoglobin (g/dl) 5582 15.32 1114 15.12
504 (9.0) 123 (11.04)*
o3
Total cholesterol (mg/dl) 3093 179.88 540 175.45
86 (2.8) 10 (1.9
Hepatitis B virus (+) 1074 - 50 -
58 (5.4) 0(0)
AST (1U/ 1) 5579 26.48 1098 26.06
452 (8.1)** 62 (5.7)
*
ALT (IU/ 1) 5579 28.71 1098 26.77
340 (6.8) 54 (5.4)
r-GTP(IU/ 1) 5579 37.00 1109 35.84
263 (4.7) 52 (4.7)

*: p-value < 0.05, **: p-value < 0.01 (by Student’s t-test, Pearson-chi square test & Fisher’s exact test)

': systolic BP= 140 mmHg or diastolic BP=90 mmHg (1st degree hypertension)
hemoglobin <12 g/dl, LDH>4421U/ | , GOT =401U/ [ , GPT =62IU/ [ , r-GTP=1001U/ [ , Total bilirubin =1.2 mg/dl, ALP=
2201U/ [ , total cholesterol =250 mg/dl,

abnormal BMI (overweight, obese:23<=BM|<25)

Table 6. Comparison between the blood lead (=40 ug/dl and =20 ug/dl) and blood cadmium (=0.1 ug/dl) level between native
and migrant workers

Native workers Migrant workers N
p-value
ug/di (NT) ug/di (NT)
Blood lead Those above 20 ug/dl 26.3 (91) 33.4 (147) <0.0001
Those above 20 ug/dl among 3 centers 26.3 (91) 294 ( 8) 0.2406
Those above 20 ug/dl among workers
<50 employee, identical indutsry 26.2 (90) 33.9 (107) <0.0001
work tenure=1 year
Blood cadmium Those above 0.1 ug/dl 0.72 (92) 0.84( 72 0.4001
Those above 0.1 ug/dl among 3 centers 0.72 (92) 112( 5) 0.4803
Those above 0.1 ug/dl among workers
<50 employee, identical indutsry 0.76 (86) 0.71 ( 63) 0.7626
work tenure=1 year

' number of workers
': by Student’ s t-test

F =¥ AE0l oA E=dTH(=H 9.0%. °lF (p€0.05)(Table 5).
11.04%. p<0.05). 3t & 2= TW e AsolAA

AST/ALT, ZelAElsle] 335} o] 44 gol ¥ &3t} i
(p€0.05). FZA=HE9 2% 5 179.88 mg/dl,
o|% 175.45 mg/diZ F wEASe] felabl BT B AT Ade] oJaka A9 A 3 Be vz
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Table 7. Biologic exposure indices among migrant workers by work tenure

Legal Illegal
Test items <1year 1-3years 3years> p-value'
GM (N') GM (N') GM (N')
Blood cadmium (ug/L) 0.60 (3) 0.57 (28) 1.02 (51) 0.8161
Blood lead (ug/dl) 6.20 (295) 8.18 (435) 9.66 (57) 0.0002
Urine mandelic acid (mg/g Cr) 0.02 (49) 0.03 (161) 0.04 (21) 0.7013
Urine hippuric acid (mg/g Cr) 0.17 (678) 0.18 (1472) 0.18 (183) 0.9648
Urine methyl hippuric acid (mg/g Cr) 0.0067 (290) 0.0072 (728) 0.0039 (91) 0.0730
Urine TCA (TCE, mg/g Cr) 1.44 (40) 1.28 (84) 2.73(8) 0.8201
Urine TCA (TCEthane, mg/g Cr) 1.19 (18) 0.77 (26) 5.86 (2) 0.1296
Urine NMF (mg/g Cr) 0.77 (87) 0.14 (122) 0.45 (23) 0.1730
Blood mangane (ug/dl) 3.87 (51 3.89 (175) 7.90 (6) 0.5298
Blood ZPP (ug/L) 45.51 (10) 64.84 (39) 142.35(2)8 0.0075
": Number of workers
': by two-way ANOVA
§: p<0.05 by post hoc test DUNCAN
W FAACR fFostA F Fe AVt olF = AE A aQlow Qg 714 ¢ =7t F=o] ¥ Etha
AAN O BA gton slegel A9E FaAE & Husm AR 20009 E e Fobrloet FidotAlo}
AT Al o =24 Ugeh. weA FE5 =20 gl of Awte] HHHA F3 Jtew w2 AET AN
A = wEA vlE o] F wEASC § dokd A9 = dF gel A% #2(4.72 ug/dD), F3(4.58
@7o] 2R dokn f3a 2+ QA 53 2 ug/d), Frobloh4.0 ug/dDE 1A 8% ¥e) F=
AL kel AR Ffsh o) F wEASS] B3 % $AF b ATl o B ol unt o En, EF Sh=
Hugs v frofsiie AT oF =eAEAAA ¢ 9 7% @=(1.37 ug/dl), $=(0.61 ug/dl), ot
= veE AL B 2 | =F ARIAelg e Alob(0.58 ug/dD = 714 8% 7t=g9 v% A d=
% o]F wEAEe] Wl o Weol wmZHE dekdt 3 o] FFolY BytobAlopunt o Hrhwm mustm ok
Ax d& Avtn FFe B 5 Aok =g A 79 19979 Zhang &9l A7l eehi” @3 g
Wt o = ARt 22 47 = 189, o] F 69 3% =(5.7ug/dl), &=(4.4 ug/dD), 85 7t=&9]
2 UF Folr dEAS Zhetia B 57§t oF 3% T=(1.07 ug/l), &=(1.30 ug/Hez Hista
A A EoR BE 35S sl valds ), 7 ol ok Fhz ¥F /1A FE% st o9

e
re
&
o
=

o olF wEAZY 714 BF F BE £EL NG
o #4339 1A 83 ¢ Fwel 9 A A
Hgked|, ol olFe| ofF w%A %A UrE A
Astm 93, Jleh ot ALEAFED} v A
wie) @AE AN Qo) tEel Yl gl 2
F R A4 8% 9 FEe] Aot YeA Aviny
el A5 ] E}% Anse nasa o o

Zpo]7h dokar & A17)7F o e
olzgh ﬂﬁ’—‘i FEFe BAs] sl AT e A
stAch & E57F 20 ug/dl o) 3e 2S¢ =
FEgoR 0151 Aolgpr|Btk= Al Jaker g
Aolgtal 7Hgsta B AF A3 oA EF H FE
20 ug/dl o]749l o5& =
vl wslitk T3 Jl=
AX AL diF-2o] 0.
18) 1 o9l o] Al vlmairt. 1 A3,
o] A% == 26.3 ug/dl °olF =FA= 33.4
2 g 2] (p<0.0001) & Eds e 5 AUt
T 43 AGAS Bt EaolAe] 34 FEE
»‘T—%g] ogz"%]:o] 7(-15_’. ;-_0_ /HHLTS]J] ‘|4°H 7]71_}01 14
ol AE R —erE H|wat = fo] gk Aol
7b A&(p<0.0001)S olatt. Ftege ALdae
SAARCE {9 OW—E wﬂ‘ﬂ THET o]F w=FA7t
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o e X8 Holx Sich(Table 6). olZA 4% ol & Aoz A 9] v wEA} nlE =
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Aol Zlo st QAR NEA o7 HhE =F A sttt
T, 5 9 #8749 Aozt 1 7)ehel] Slo] ¥ & 9 upehr] e Eto 2 shgAde] Sl 7Mde Ax, Y154
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