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variable. Among the 129 articles retrieved, 13 studies were selected for
quantitative meta-analysis. Before the integration of each regression
coefficient for the association between blood pressure and blood lead,

A Meta-analysis of the Association between Blood Lead and Blood Pressure

Sang BaeK Koh, Chun-Bae Kim", Chung Mo Nam?, Hong Ryul Choi,
Bong Suk Cha", Jong Ku Park”, Ho Sung Jee”

Institute of Occupational Medicine, Koje Hospital; Department of Preventive Medicine, Yonsei University Wonju College of Medicine";
Department of Preventive Medicine and Public Health, College of Medicine, Yonsei University”

Objectives : To integrate the results of studies which assess an Results : As the homogeneity of studies was rejected in a fixed
association between blood lead and blood pressure. effect model, we used the results in a random effect model. Our

Methods : We surveyed the existing literature using a MEDLINE  quantitative meta-analysis yielded weighted regression coefficients of
search with blood lead and blood pressure as key words, including  blood lead associated with systolic blood pressure and diastolic blood
reports published from January 1980 to December 2000. The criteria  pressure results of 0.0047 (95% confidence interval {Ci}: -0.0061,
for quality evaluation were as follows: 1) the study subjects must have  0.0155) and 0.0004 (95% C1: -0.0031, 0.0039), respectively.
been workers exposed to lead, and 2) both blood pressure and blood Conclusions : The published evidence suggested that there may be
lead must have been measured and presented with sufficient details so  a weak positive association between blood lead and blood pressure,
as to estimate or calculate the size of the association as a continuous  but the association is not significant.

Korean J Prev Med 2001;34(3):262-268

a homogeneity test was conducted. ’ Key Words: Blood lead, Blood pressure, Meta-analysis, MetaKorea
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Table 1. Characteristics of 13 occupation-based studies of the relationship between blood lead and blood pressure

'L[\':tg?r Year Saslggle Design Occupation Ri;‘?(;ﬁgce '\(ILZ;'
Kirkby [13] 1985 191 Cross-sectional Lead smelters Population-based 96.3
Orssaud [14] 1985 431 Cross-sectional Civil servants Internal comparison 100
Weiss [15] 1986 89 Longitudinal Police “é‘;i‘“vsmmli :‘t’;“}fl’]arr‘::;‘f‘) 100
Parkinson [11] 1987 428 Cross-sectional Battery Plants I\Zilggzzutl:?ega:orkers not 100
de Kort [8] 1987 105 Cross-sectional Plastic industry hg(mpl;fsifln::?fa:orkem not 100
Neri [9] 1988 288 Longitudinal Lead foundry Longitudinal comparison 100
Sharp [10] 1988 288 Cross-sectional Bus drivers Internal comparison 91
Staessen [16] 1990 531 Cross-sectional Civil servants Internal comparison 75

Lead acid
Maheswaran (17] 1993 809 Cross-sectional accumulator Internal comparison 100
factory
Wolf [18] 1995 507 Cross-sectional Officers Internal comparison 100
Navah [19] 1996 67 Longitudinal Battery plants Internal comparison nr
Wu [20] 1996 222 Cross-sectional Battery plants Internal comparison 50.5
Sokas [12]) 1997 264 Cross-sectional Construction Internal comparison 99.2
nr; not reported + : number of reference

Table 2. Analysis method and results of 13 occupation-based studies of the relationship between blood lead and blood

pressure
Blood pressure measurement Blood lead measurement Result
Author Average of Et)::lautgzd Average  Average Scale Other
(Year) 2 or more hyperten- ofesg% of SBQI]D AAS lead Blood SBP DBP
reading  gives

Kirkby (1985) No nr nr nr Yes linear S1(1y N.S. positive nr
Orssaud (1985) nr nr 131 75 Yes linear 0.88° positive nr C
Weiss (1986) Yes nr 122 83 Yes linear 1.18¢ N.S. N.S. R
Parkinson Yes Yes 127 80 Yes linear 39.9(74) N.S. N.S. R
(1987)

de Kort (1987) Yes No 136 83 Yes linear 474(8.1  positive positive C
Neri (1988) nr nr nr nr nr linear nr NS. positive C
Sharp (1988) Yes No 126 81 Yes natural log 0.31° NS. positive R
Staessen (1990) nr Yes 126 78 nr common log 0.55 N.S. N.S. C
Maheswaran Yes Yes 129 84 Yes linear 337 NS. N.S. R
(1993)

Wolf (1995) nr nr 137 88 Yes common log 8.0 positive N.S. R
Navah (1996) No Yes 114 77 nr linear 382 NS. N.S. R
Wu (1996) Yes Yes# 124 79 Yes natural log 524 N.S. N.S. R
Sokas (1997) Yes No nr nr Yes inear 8.0 N.S. N.S. R

AAS, Atomic absorption spectrophotometry; SBP, Systolic blood pressure; DBP, Diastolic blood pressure; nr, not reported; N.S., Not significant at p=0.05 cutoff

Scale: current blood lead

blood lead unit: a - ug/dl, b - umol/t

Yest#, medication for various illness

Other: C, single (unadjusted) correlation; R, Multiple regression equations
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TR Yo} o]27|7X sttt £ Cl-lower CD/3.92¢] #41& Zbzk 0] 43
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25} 20k R, 8F G grry =2 R e 23 £ olgstel 472 UL AR
JHE QAZRBEHS o)8ate] @ 7 =2W A7A%e Y@ 837 U (Table3).
2AHAT, 4700 ERN UEAB 5 o BRS 99 A48 Y =B 3 wA 2 =R 85 W 2 4
A WO GEE G 24 AASY BEOAZ 23adth 29 Ao BE A7AB B4 A3L A
9oz, 29¢] =RS Atns 28 o]  EEOAY A el Qi wE G Az £37] Gt ol9] @Y

o] Bttt nheb F7t2 A

o ¥R
£
R
-4
=

=EoA  Qzte] 27 37.436(p<0.001), 41.400(p

A F 28R A A4S 5 = QojR AR fASERE FFATE <0.00DE o] AH0|ir} (Table 4). uf2}
A XX Zpgkpvalued] Hde ZEA A 74 =EE d7EHY FRelE By

FAAE 1 99 =R B AT F seb) =b/ZpY TAO  EAEFET APFARH] AT A

Table 3. Estimate of regression coefficient and se(b) found from 13 epidemiologic studies

Author Year Sample Systolic blood pressure Diastolic blood pressure
size B SeB t p-value  95%CI B SeB t p-value 95%Cl
Kirkby 1985 191 2 1.06 >0.05 4 1.95 0.04
Orssaud 1985 431 0.386 0.14 <0.01 nr
Weiss (low)# 1986 33 -1415 2233 0.527 0.088 1421 0.951
Weiss 1986 26 4.467 2672 0.097 0.879 1.754 0.617
(high)#
Parkinson 1987 428 -0.05 0.03 >0.05 -0.03 0.02 >0.05
de Kort 1987 105 0.28 0.10 0.004 0.26 0.10 0.007
Neri 1988 288 021 0.11 152 >0.05 " 0.298 0.15 267 <0.05
Sharp 1988 288 0.06 0.06 -16~53 008 0.04 0.1~49
Staessen (male) 1990 398 0.0007  0.0004 >0.05 0.001 0.0006 >0.05
(Sf‘:;ﬁ‘;‘ 1990 133 0006  0.003 >0.05 -0.0005  0.0003 >0.05
Maheswaran 1993 809 0.07 0.05 -0.03 -0.04 0.04 -0.11
~0.17 ~0.03
Wolf 1995 507 0.003 0.006 0.642 0.07 0.027 0.036
Navah 1996 67 0.042 0.15 0.28 0.7775 -0.145 0.08 -1.87 0.069
Wu 1996 222 -0.359 0.642 0.58 -0.856 0.483 0.08
Sokas 1997 264 -0.49 0.32 0.13 -0.18 0.20 0.38

#, Low=20-29 ug/100ml, high=>30 ug/100ml
bold number : value estimated by formula
shadow : value transformed by blood lead unit (1 umol/l= 20.7 ug/dl) & log (lin = B x 0.3 in common log, B x 0.69 in natural log)

Table 4. Weighted regression coefficient and standard error on the association of blood lead and blood pressure (Fixed

Effect Model)
Blood Weighted Weighted 95% Confidence Test for Homogeneity
Regression -
Pressure Cosfficiont Standard Error Interval Q P
Systolic 0.0008 0.0004 (0.0000, 0.0016) 37.4359 p<0.001
Diastolic -0.0002 0.0003 (-0.0008, 0.0004) 41.3998 p<0.001

* find out the estimated range of p-value in x° table (degree of freedom=14 & 13)
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Table 5. Weighted regression coefficient and standard error on the association of
blood lead and blood pressure (Random Effect Model)

Blood Weighted Weighted 95% Confidence
Pressure Regression Standard Error Interval
Coefficient
Systolic 0.0047 0.0055 (-0.0061, 0.0155)
Diastolic 0.0004 0.0018 (-0.0031, 0.0039)
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