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Research on the Effects of the Health Promotion of Workers Exposed to Lead in Microelectronics
Industry GAI Bing-bing”, YU Hui-ting”*( a. Department of Occupational Health Surveillance; b. Department
of Vital Statistics, Shanghai Municipal Center for Disease Control and Prevention, Shanghai 200336,
China ).*Address correspondence to YU Hui-ting; E-mail: htyu@scdc.sh.cn.

Abstract: [ Objective | To analyze the occupational health and safety management conditions of the workers exposed to
lead in a flash memory manufacturer, to study and evaluate the effective ways and measures to prevent lead poisoning in the lead
contamination manufacturers. [ Methods | We investigated the manufacturer’s educational program for the occupational health,
and the technical measures for occupational disease prevention taken by the manufacturer, and collected the annual test data of
lead smoke concentration in the soldering workshop. 122 workers exposed to lead in the soldering workshop underwent pre-job and
on post occupational health examination from 2000 through 2008. Then we evaluated the health status of those exposed to lead,
assessed the effect of health protection and lead poisoning prevention by measures of health promotion. [ Results ] As a result of
the management of occupational disease prevention and the implementation of a variety of occupational disease prevention measures
by the manufacturer, the time-weighted average concentration (TWA ) of the lead smoke in the soldering workshop was no longer
greater than 0.001 mg/m’. The blood lead and blood zinc protoporphyrin values of those who underwent pre-job examination were in
the normal range. The blood lead and blood zinc protoporphyrin values of the workers who had worked for 0.5 year to 5.5 years in the
workshop showed a statistically different from their pre-job examination values. However, the workers still had no obvious symptoms
and signs, and those values were within the normal range and with no clinical significance. [ Conclusion ] Carrying out health
promotion initiatively, establishing occupational health and safety management system, and taking measures such as staff training
& education, raw materials & process methods optimization and improvement of facilities, environmental protection & personal
protection, and monitoring, supervision etc., can effectively reduce lead hazard to workers. Therefore it is of important reference and
guiding significance to the lead poisoning prevention efforts by the related enterprises. At the same time, even in low concentration
cases, it is very imperative to keep surveillance on the occupational health of the workers exposed to lead.
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Table 1 The blood lead value of workers exposed to lead in the soldering

workshop who underwent pre-job examination ( pg/L )

P MEENE s ok Wl
Gender Number Median Inter-quartile Limit
A (Male ) 64 32.10 (12.50, 44.00)  (0.00, 87.00)
L (Female ) 58 21.75 (8.20,39.50)  (0.00, 77.00)
A1t (Total ) 122 28.25 (10.60, 41.40)  (0.00, 87.00)
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Table 2 The variation of blood lead value of workers exposed to lead in the

soldering workshop ( pug/L )

ARl (45 WEENEC PO o Wefi
Duration of lead exposed in year Number Median Inter-quartile Limit

0 122 2825 (10.60, 41.40) (0.00, 87.00)

0.5~ 92 33.70 (25.10, 45.10) (0.00, 106.00 )

1.5~ 104 40.80 (26.00,59.30) (0.00, 133.00)

2.5~ 122 4230 (27.80, 60.10) (0.00, 118.00)

3.5~ 73 41.60 (25.50, 60.10) (0.00, 115.00)

4.5~ 32 3725 (27.75,6230) (1.40, 119.00)

5.5~ 17 36.50 (25.80, 48.80) (18.00, 195.00)
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Table 3 The comparison of blood lead value of workers exposed to
lead in the soldering workshop who underwent pre-job examination and
on post examination ( pg/L )
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Working period in year Number Median Inter-quartile Test statistic S P
0.5~ 92 10.45 (-10.70, 26.60)  1339.5 0.0004
1.5~ 104 16.10 (-8.30,37.90) 1755 <0.0001
2.5~ 122 16.95 (030, 37.10) 2340 <0.0001
3.5~ 73 2120 (0.20, 42.30) 869 <0.0001
4.5~ 32 15.10 (-2.55,29.90) 149.5 0.0035
5.5~ 17 1470 (9.70, 26.70) 53.5 0.0093

[ ]EFHEHN NG LR ma 28, St % vl 2 Ha#%
kL, ZitEN S,

[ Note ] All data are the differences of the blood lead value of workers who

underwent pre—job examination and on post examination. The statistical

method is the rank sum test of the differences. Test statistic is S.
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Table 4 The blood zinc protoporphyrin value of workers exposed to lead in

the soldering workshop who underwent pre-job examination ( pmol/L )

531 MEENE gk P4 535 5 WAl

Gender Number Median Inter-quartile Limit
Yk (Male ) 64 0.53 (045, 0.64) (0.36, 0.96)
2 (Female ) 58 0.73 (0.56, 0.84) (0.32,1.20)
A (Total ) 122 0.61 (0.49, 0.76 ) (0.32,1.20)
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Table 5 The variation of blood zinc protoporphyrin value of workers exposed
to lead in the soldering workshop ( pmol/L )

A ) (4R

. WMENE AL PR WefE

Duration of lead . . S

. Number ~ Median  Inter-quartile Limit

exposed in year

(UGEiiP) 121 061  (049,076) (032, 1.20)
0.5~ 91 0.68 (057, 0.82) (041, 1.28)
1.5~ 103 0.71 (0.58,0.83) (043, 1.35)
2.5~ 121 0.72 (0.61, 0.82) (0.23, 2.40)
3.5~ 73 0.70 (0.58, 0.82) (0.23, 2.40)
4.5~ 32 0.72 (0.58, 0.82) (043, 1.10)
5.5~ 17 0.25 (0.58, 0.83) (031, 1.23)
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5 HETHEERE
Table 6 The comparison of blood zinc protoporphyrin value of workers
exposed to lead in the soldering workshop who underwent pre-job

examination and on post examination ( pmol/L )

FERTAR ) ENEC OB Do Bigk B »
Working period in year Number Median Inter-quartile  Test statistic S
0.5~ 91 0.1 (-0.12,025) 1191 0.0013
5 103 0.11 (-0.11,025) 1171 0.0014
2.5~ 121 0.10  (0.05,0.16) 30655  <0.0001
345 73 011  (0.06,0.17) 10255  <0.0001
4.5~ 32 0.14  (0.07,0.18) 2495 <0.0001
5.5~ 17 012 (0.06, 0.22) 65.5 0.0008
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[ Note JAll data are the differences of the blood zinc protoporphyrin value of

workers who underwent pre—job examination and on post examination.

The statistical method is the rank sum test of the differences. Test

statistic is S.

SR FHEE B2 000 o A 0 25 A A A 6 I D 1 i T
MIAEIESE R, Bl TR IR T 3.5 4R 8, F=6.92, P=0.0007,
I D PR 102 P 386 iy T Ce A 36, [R109 &R 450=0.02,
=331, P=0.0004 ), F2fil T &5 £ F#E LT 3.5 4 1 W88 A KT
b L D SRR Bt T B AR AR A A TGTA I T LRI
TR

3 itig

ABEFGELL AT . MR NRAE SRR 0 TR R
IR S SRR P A5 Ak A 5 R A AR 00, 5 I A ik A 25 D)
M52, ] S A AR A R ASORE 7, S P e R M 7 ) i A
Fhmo MATHR T Fom ARSI & i, 32 B0 R e AR
R o AT R PO PEAR PR R P BRI W iR AR
FRAE (AR B, B3 T R URAER . AACAE B A L i 54 n ok
{8, ULHAZE BERR A P PR 58 R R A5 F T, O3 T ARl A
5, X B3 TR e B A i P B (R RIS ROk R,
BT AE IS ST A, I . I R 1 22 5 38 HL
BG5S e TR T 3.5 480, BT IR . i FE5nh
R R T AR KA TR, 8B R ARG R B A i A
FEAREE R, ATER AR T AR, I REAH b | i B b ok
IR A, o 2 i T ik ) R e 3.5 AR, I B R i JE A

AP O T RS, GBI D R AT RER RN 2 —, A
AEHERR I R IR | 0B B0 DR AEL 9 _E THEE 358 92wl oz i
BTRERN TG, hT HAnZpr B g piod 4>, Jok 4
LA e R R R LR AR A, XA T TR AT
PRBEAT AL A RERAE o T DL, XVl 373 P R 0
AT BRI AR LA I A B o Aol B3 T A7 P it e M 4 2 A
WAL

B RE I BB — TR e TR A A
CLIARAS | BB 3 R AR B, RS kA
PR FIAR, 05 St e R, S P el R 22 42 PR AC R
KA O A AN 22 4 TA o Al S O IO il e 22 42
MLETATTN, BHEME AR DA BRI R 3T™
AREGHE . TG, T QUL 2 TR s iR i 4
AR, P PR O T, X R TR TR
A5 TR ARG A . QORI | 4Efe | SEE S5 BT ] 1
TERMAF 5 ZOR MR, BRIk 55, AEEIRIRPLARBLR, 31
SRVt K B AP Bt ) 42 B o BRI Z [iE AL T AR R K i)
T PIEBLE, 2% r] R, R SE R UL 2 e IR R
BRI g R 22 4 T AR RERP LA ROT R A LRI .

AN T AT PR R AN 22 42K, Rpgi il 55 s 45 F
SN A TR RAF TR SRS o — 7 T Al A 25N W7
PR m PO DA HOK-, 55— T BRI TR R T2 8
PR AT B AP, AT B A Bl 75 PR 3 )
Heft o AP P 22 4 T ARSI B A I A5 I P 22 44 i
ARt o0 Ak . N B B R A R A5 R AT AR A, W
BBV B AR R, R TPAG A5 2R L U 5
FRAEH | HARKJFE 5 AT, RIS, BT
“OULTIE PR AR, LA Rl ” IR SV 52,

el FRCR 2 BBy i s e R BRI . s A 53 B,
i A SR BRI UL IE & AR FBL 0 AR
SRR G TR RIEAL, A RERE 5 TR ah 2 S FEEm, 90t A
FeLdr, PRI TAERIIBUR R A S i A 1
(4 AL REIA S 15kl 51 T2 2RO .

MIHELTHRAT, Tz E R 8 23 37 TARRY
SRR R, W N RSN R CE# ARt | ik T
TR R | SEEE R RO B SRS AR AR
FH . Tonse S S B S AN T, SRIER G PR BTk
ABAR T RAFIRCR

AR [ DA TR AT (R T 2008 A4 [ Pl T A=
LA ORI AR O TR & [ 2009 186 5 ) S A ,
By EER B 617 41, JE 4528 fe 2 N 2R B s vk Ol w5
IR —AL, P RER e () & 22 T /il o Ak B 2256
(ERHE SR, Sl R A E T B, TR AR . Al
R TRRHORSE L 7 R BT BRIl , AN W7 ees 57 3 251,
AR ANZA WML TAE LR (19 B bR, PRAERA 9730
AEA 2 AR DA TAES T, I A EiIRSS 2

S5 3k -
[ 1 e RS T A 3. Rl £l BR W 4 A% 28 90 1 [ EB/OL .



+ 332 -

B SN EE2~ 2010 4E 6 H 25 27 55 6 W] J Environ Occup Med, Jun. 2010 Vol.27 No.6

(2002-03-28 )[ 2010-02-01 ] .http: //www.moh.gov.cn/publicfiles/
business/htmlfiles/mohzcfgs/s3576/200804/29490 htm.

[ 2 ] A RALFNE 11435 . GBZ 188—2007 AV fHEHE W bkl AR
[s].dbmt: ARTA G, 2007: 11.

[ 3 ] fE R IEAIE TAH . GBZ 1—2002
[S]dbmt: shREpRES ML, 2002.

[ 4 M KA Al B M ] de st AR A i, 1999:
215-217.

[ 5 J9MAREE, MRBEAE, FEAR . F1IRS T AT 8 Yt ol i 2 K
XFSEMFFEL T . AR RS, 2000, 27(6): 34.

[ 6 ] NRSLRFIE T3 . GBZ 2.1—2007 TAEZ A & N R B4
flPRAE 25 13855 AR RS LAt JPEbRMEH I, 2007.

[ 7 Jok3E3E, SLmmE, SaHE . BT R 2 WibR G bR 5 12 WibR

Tl AR BT T A b i

BBFSEL T ] A TAk PRERAS, 1996, 9(5): 257-262.
[ 8 | A RAEFIE T . GBZ 37—2002 Bk YA YA R RS Wibs
MELS [ dbnt: i EARHEH Ak, 2002.
[ 9 JANAREL, AREERE, JAZRAR . BVl TN D AAT g+ Bt i 7 &
BORATH L) ). S5 3l AR, 2002, 20(5): 336-339.
[ 10 ] WHO. Health promotion in workplace. WHO Technical report Series
833[ R |. Geneva: WHO, 1993.
(1] A5 . 558 TA SBR[ M 1. 4. dbnt: AR M R,
2000: 281-289.
[12] A TAEHARN T A EERG. T ANEA B AR
HELT]L Tk ISP, 1995, 21(6): 321-322.
(Y HEE: 2010-03-03)
(Obi: UEBL; Bouh: IRHTE )

-

%

FENEEEMESER EZH R EFARFTSAESCE A
(F—%)

2002 F LUK, B(MESIREF)RERZ 2 H 20K TERA T EFRKE N “2ETEER LY EFFH T L
FAARS CELERIESTNE, EERAREFFETRANT W, ABMRH*THXFRNARMEE, BAE
TRENALRN (MhSIRRET VRERELCFRERFNRATEFRABN AW “FAELEE L RLEFF
REFAFIHE” HIF 20104 12 A 23~25 H EH B R FHAT,

—  RWEE @ RIE G R E

—VEXAE

(1) B35 48 % A BR BT FAF %5

(2) =AML FIFETLRIBETR;

GI)FFELFRLYEFHAXNRATRFAR . LERITF T EMER T ETE;

(OFFEERLAERETNLEFEZHE;

(5) Bk s R B EL SR AL B 52 5

(6)ed%TAHT A,

(T)AAXRMALEEEU Y, BAAFRENREFHR;

(8) MR M T4 2 F RBAREATA;

(DHEAWIERBEFERFZWHE;

(10) H A 3R 5% & BR Ak [ 2 A0 K G0k 8 X XA A

= fEXER

L XAEREEWSIATFR RN XE, BA— 2l FEfmE R,

2. O B A P EXEE, F A 4000~10000 F o £ 8 X — K A B F IR, WORD X &, ELARE K 7 £ http:/
ldyx.chinajournal.net.cn/ 2] ,

3. R LU R K E : jeom@scde.sh.cn 548 6
WIS IRREG ) RELA A FEM AT RA

4 fEC#ARHF . 201047 10 A 15 H

M, BKRAR

BRAAN: THBF, B0 4; wiE: 021-62758710-1322 ; E-mail: jeom@scdc.sh.cn

RIS : BB AT SEX"s SRR

(ISP RES ) Rt
FHHAEBRE LR L EFH LA SR TAFEA
201045 A 26 8




