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5612/$)2

W6#5' /*9#*"' 2/*5*,85' /*5@485'  7' : 4#56' K' X>*/#$%,'
collaborative program performed by us and Dr. Robert W. 

Rider of Yale University as a representative of Physicians 

7 /' I $#%4' C*52 ,5#B#4#8+E' W6*' 2/*5*,8' 2/ B4*>5'  7' 4*%('
poisoning in children are also presented. The main 

/#5-' 7%$8 /5' #,' 4*%(' 2 #5 ,#,.' #,' G22*/' I#4*5#%,' /*.# ,' 
 7': 4%,('"*/*'*58%B4#56*('#,'%'$%5*'$ ,8/ 4'58@(+E'Y%#,'/#5-'
7%$8 /5'#,Z@*,$#,.'4*%('2 #5 ,#,.'#,'$6#4(/*,'%/*'2/*5*,8*('
%$$ /(#,.'8 '86*#/'58/*,.86' 7'#,Z@*,$*E'[/ >'6#.6*58'8 '86*'
4 "*58&' 86*' /#5-' 7%$8 /5'"*/*U'> 86*/F5' 4*9*4'  7' *(@$%8# ,V'
86*'%.*' 7'86*'("*44#,.' $$@2#*('B+'$6#4(F5'7%>#4+V'(/#,-#,.'
 7' 8%2'"%8*/V'  /#*,8%8# ,' 7' $6#4(F5' /  >'"#,( "' J(#/8+' /'
$4*%,'%/*%NV'>*%,'6 >*'(@58'4*%('$ ,$*,8/%8# ,'%,('7%86*/F5'
*(@$%8# ,%4' 4*9*4E'W6*'>%#,' /#5-' 7%$8 /5' %/*' /*4%8*(' 8 ' 86*'
family life style, factors clearly susceptible to the preventive 

measures such as education and change of hygienic habits.
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INTRODUCTION

T6#4(6  ('4*%('2 #5 ,#,.'$ ,8#,@*5'8 'B*' 7'#,8*/*58'7 /'
environmental epidemiology and pediatrics. Up to now,  

, '-, ",'B# 4 .#$%4'7@,$8# ,'7 /'4*%('"%5'7 @,(E'W6*/*7 /*&'
the normal level lead in blood equals 0 [1]. Every increase 

of blood lead level results in negative health effects. This 

is especially true for children, since their fast developing 

organisms are more susceptible to harmful actions of lead 

\]=^_E'`%5*(' ,'86*'(*a,#8# ,' 7'T*,8*/'7 /'b#5*%5*'T ,8/ 4'
JTbTN' "*' 6%9*' (*a,*(' %' 4*%(' 2 #5 ,*(' $6#4(&' "6*,' #8F5'
B4  ('4*%('$ ,$*,8/%8# ,'*c@%45' /'*d$#(*5'ef'g.h(4E'X8'86#5'
4*9*4&'a/58'5+>28 >5' 7'4*%('2 #5 ,#,.'#,'$ 6 /85' 7'$6#4(/*,'
can be observed. It was previously shown, that in children 

with higher than 10 µg/dl of blood lead level, statistically 

5#.,#a$%,8'(*$/*%5*' 7'ij'#5'(*8*$8%B4*'\^_E'
W6*'2/ B4*>' 7'$6#4(6  ('4*%('2 #5 ,#,.'#5', 8'5@7a$#*,84+'

/*$ .,#)*(' #,': 4%,(E'W6*'G22*/'I#4*5#%'C*.# ,' J5 @86*/,'
: 4%,(N'#5'86*'%/*%'"#86'*52*$#%44+'6#.6'/#5-' 7'4*%('2 #5 ,#,.E'
Here, in the highly industrialized and polluted region, almost 

100% of industrial lead is produced. Most of the zinc and 

4*%('5>*48*/5'%/*'4 $%4#)*('#,'G22*/'I#4*5#%E'k%8@/%4'4%+*/5' 
of this heavy metal are present throughout this region. 

X, 86*/' 5 @/$*'  7' 4*%(' #,' I#4*5#%,' *,9#/ ,>*,8' "%5' 9*/+'
(*,5*'8/%7a$'"#86'86 @5%,(5' 7'$%/5'%,('8/@$-5'@5#,.'4*%(*('
.%5 4#,*E'X486 @.6'86*/*'#5', '> /*'4*%(*('.%5 4#,*'#,'@5*'
5#,$*'elm^&'86*'2/*9# @54+'(*2 5#8*('4*%('#,'86*'5 #4&'"%8*/'
%,('(*2 5#8*('(@58'/*>%#,'%'5#.,#a$%,8'5 @/$*' 7'4*%(E'b@*'
to the constant motions of air and soil, the lead continues 

to be released. This problem is ignored and remains to 

be remedied. The earlier studies revealed prevalence of 

5#.,#a$%,8' 4*%(' 2 #5 ,#,.'  7' $6#4(/*,' #,' 86*' ,*#.6B /6  ('
of lead smelters [5]. Up to now there is no information on 

children’s lead poisoning in the cities of the region with no 

emission sources of lead. 

The main problem of diagnosing lead poisoning clinically 

#5'%'4%$-' 7'52*$#a$'5+>28 >5E'I@$6'$4#,#$%4'5+>28 >5'$%,'
B*'(*8*$8*('"6*,'4*%('B4  ('4*9*45'%/*' 9*/'^f'g.h(4&'%'4*9*4'
much exciding highest acceptable concentration. This levels 

(*>%,(5'/%2#('(*8 d#a$%8# ,' 7'86*'2%8#*,8'\e&]&^_E'
The poor sensitivity of clinical examination in 

detection of lead poisoning demanded better methods 

of diagnosis. Therefore, a blood lead level measurement 

was established as a gold standard for diagnosing the 

lead poisoning [1]. In the ideal world this method would 

be applied to all children. It is however impossible at 

present due to technical and budgetary reasons. The 

recent approach to diagnosing lead poisoning involves 

%55*55>*,8'  7' /#5-' 7%$8 /5' 7 /' 4*%(' 2 #5 ,#,.' 7#/58&'
and measurement of blood lead concentration in high 

/#5-' $6#4(/*,' ,*d8E' [ /' 5@/9*+#,.' 2 2@4%8# ,' 7 /' 4*%('
2 #5 ,#,.&' 86*' /#5-' 7%$8 /5' %,%4+5#5' >@58' B*' 2*/7 />*('
before further studies are conducted.

The main goal of the presented program was to 

establish approaches for preventive program against 

chronic lead poisoning for children living in the industrial 

%/*%' 7'G22*/'I#4*5#%E'W6*'%#>5'$ ,5#58*(' 7U'*9%4@%8# ,'
 7' $6#4(/*,' 4*%(' 2 #5 ,#,.' #,' 5*4*$8*(' I#4*5#%,' $#8#*5'
J26%5*' iN&' %,(' 58@(#*5'  7' $6#4(/*,' 4*%(' 2 #5 ,#,.' /#5-'
factors influencing the surveyed population as a base for 

*58%B4#56#,.'86*'2/*9*,8#9*'%22/ %$6*5'J26%5*'iiNE

789  % :7;<9=5>% ;?@<: %9A%>:5@%

B9< 9=<=C%<=% <>: <5=%7D<>@8:=

W6*'a/58'58%.*' 7'86*'58@(#*5'"%5'(*5#.,*('8 '*58%B4#56'86*'
level of lead poisoning in children inhabiting selected cities 

 7' G22*/' I#4*5#%' "#86' (#77*/*,8' *,9#/ ,>*,8%4' $ ,(#8# ,5'
\n=o_E'W6*' $#8#*5' 5*4*$8*(' 7 /' 86*' 58@(#*5'"*/*U'Y#%58*$)- '
I4%5-#*'K'$#8+'"#86'%$8#9*'#,(@58/#%4'5 @/$*5' 7'4*%('K')#,$'%,('
4*%(' 5>*48*/5V' :#*-%/+' I4%5-#*' K' 6#.64+' #,(@58/#%4#)*(' $#8+'
"#86' #,(@58/#%4' 5 @/$*5' 7' 4*%(&'%,(', '5>*48*/5V'O+"#*$'K'
$#8+'"#86'4 "'#,(@58/#%4#)%8# ,&'%,('6#.6'8/%,52 /8%8# ,'8/%7a$'
J@5*' 7'4*%(*('.%5 4#,*'%8'86*'8#>*' 7'a/58'%,%4+5#5NV'L@B4#,#*$'
K'"#86'4 "'4*9*4' 7'#,(@58/#%4#)%8# ,&' @85#(*' 7'*$ 4 .#$%44+'
(*./%(*(' /*.# ,&' /@/%4' 5@// @,(#,.5V' %,(' O%B/)*' K' 6#.64+'
industrialized, large city with no industrial sources of lead, 

"#86'6#.6'%@8 > B#4*'8/%7a$E'C%,( >4+'5*4*$8*('$6#4(/*,'7 /'
86#5'58@(+'"*/*'e'8 'ef'+*%/5' 4(E'i,'*9*/+'$#8+'*9*/+']^86'
/%,( >4+'5*4*$8*('$6#4('"%5'#,$4@(*('#,'86*'58@(+E'T6#4(/*,'
were divided into two groups: 1 to 6 years and 7 to 10 years 

 4(E' T 44*$8*(' B4  (' 5%>24*5' "*/*' %,%4+)*(' 7 /' 86*' 4*9*4' 
 7'4*%('@5#,.'%8 >#$'%B5 /28# ,'52*$8/ 5$ 2+'JXXINE

X5'56 ",'#,'[#.@/*'e&'86*'6#.6*58'2*/$*,8%.*' 7'$6#4(/*,'
with elevated level of lead in their blood was found,  

%5' *d2*$8*(&' #,' 86*' 8 ",'  7' Y#%58*$)- ' I4%5-#*&' "6*/*' 
86*' 5>*48*/5' "*/*' 4 $%8*(E'X4> 58' pfq' J^oEoqN' $6#4(/*,'
had elevated levels of lead, and they had the highest average 

$ ,$*,8/%8# ,' 7' 4*%('K'eeEer'g.h(4E'X45 &'%5'*d2*$8*(&' 86*'
next highest percentage of children with elevated blood level 

 7' 4*%('J]lErqN'"%5'7 @,('#,' 86*' 8 ",' 7':#*-%/+'I4%5-#*E'
The lowest percentage of children with elevated lead level 

"%5' 7 @,(' #,' 86*' 8 ",' 7'L@B4#,#*$' JnErqN'%' /@/%4' /*.# ,&'
again, as expected. It is clear that the closer to the industrial 

sources of lead, the higher levels of lead in children’s blood 

was detected [6].

75 :%79=;89>% ;?@E%9A%>:5@%B9< 9=<=C%<=%

 <>: <5=%7D<>@8:=

T6#4(/*,' 2/*9# @54+' 7 @,(' 8 ' B*' 4*%(' 2 #5 ,*(&' "#86'
blood concentration greater or equal to 10 µg/dl were 

5*4*$8*('7 /'7@/86*/'58@(#*5E'X'./ @2' 7'$6#4(/*,'"#86'4 "*58'
blood lead levels were selected from the same population  

%5'%'$ ,8/ 4E'` 86'./ @25'"*/*'>%8$6*('7 /'.*,(*/&'%.*'%,('
86*' 4#9#,.' $ ,(#8# ,5E' W6*' *,9#/ ,>*,8%4' #,' a*4(' 58@(#*5'
were performed by research teams consisting of a physician 

and laboratory technician. Research teams visited children 

A<C?8:%FG%A/+H(+3).%"I%)J4'0J""0%'+$0%432"K4)$24"3%43%1+'+)2+0%)424+1%

"I%?LL+/% 4'+14$G

O(/':@B4']fefVe]fJeN
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at home and interviewed both, parents and children, using 

a questionnaire. During the visit teams collected samples  

 7'#,(  /5'%,(' @8(  /5'(@58&'%,('5%>24*5' 7'(/#,-#,.'"%8*/E'
Detected levels of lead in those environmental samples were 

correlated with individual children blood lead concentrations. 

The collected data were submitted to the statistical analysis 

@5#,.'s2#=i,7 'nEf'5 78"%/*E'i,'86*'$%5*' 7', ,=6 > .*, @5'
9%/#%,$*5' %' P/@5-%4=D%44#5' 8*58' "%5' %224#*(E' b#77*/*,$*5'
"*/*'$ ,5#(*/*('8 'B*'58%8#58#$%44+'5#.,#a$%,8'%8'2'4*9*4't'fEfpE' 
The detailed analysis of the collected data have been 

2@B4#56*('B*7 /*' \p=en_E'u*/*' i' %>' 5@>>%/#)#,.' 86*'> 58'
#>2 /8%,8'%52*$85' 7'4*%('2 #5 ,#,.'/#5-'7%$8 /5'%> ,.' 9*/'
off'2/ $*55*('(@/#,.'86*'(%8%'%,%4+5#5E

M$43%/41&%I$)2"/1,'W6*'> 58'2 "*/7@4'7%$8 /5'#,Z@*,$#,.'
86*'/#5-' 7'4*%('2 #5 ,#,.'#,'$6#4(/*,' 7'5@/9*+*('2 2@4%8# ,'
%/*'2/*5*,8*('#,'[#.@/*']E

 !"#$%&' ($)$(' !*' $+,-."/!0' 1' &"%$02"#' !*' /03,$0-$' 4'

31.3. In the survey we found that mother educational level 

58/ ,.4+'#,Z@*,$*5'86*'/#5-' 7'4*%('2 #5 ,#,.E'W6*'#,Z@*,$*'
was positive when mother was highly educated and negative 

when the mother was poorly educated. The relationship 

between mothers education level and mean blood lead 

concentration is presented in Table 1.

When mother had university education, the children blood 

4*%(' 4*9*4'"%5' 5#.,#a$%,84+' 4 "*/' %,(' 86*#/' $6#4(/*,'"*/*'
placed in the control group. In comparison, children whose 

mothers had only primary education had much higher levels 

 7'B4  (' 4*%('J2vfEfffeNE'MB9# @54+&'> 86*/F5'*(@$%8# ,%4'
level was not a variable acting alone. This variable was 

58/ ,.4+'$ ,,*$8*('"#86' 86*/'9%/#%B4*5&'(#/*$84+'#,Z@*,$#,.'
4*9*45' 7'$6#4(/*,' 4*%('B4  (' 4*9*45E'M,*' 7'5@$6'9%/#%B4*5'
was the number of children in the family. Up to 10 children 

#,' 7%>#4#*5'"#86'  ,4+' 2/#>%/+' *(@$%8# ,' J>*%,' ]ErN' %,(' r'
$6#4(/*,'#,'7%>#4#*5'"#86'6#.6*/'*(@$%8# ,'J>*%,'eE]N'"*/*'
7 @,(E'W6*'(#77*/*,$*'"%5'58%8#58#$%44+'5#.,#a$%,8'J2vfEf]NE

The per capita income was about twice as high in families 

with higher education than those with primary education. 

;5N>:% FG% M"2J+/% +0()$24"3$'% '+O+'% $30% )J4'0/+3% P+$3% 6'""0% '+$0%

)"3)+32/$24"3G

Mother 

educational 

level

Primary Technical I*$ ,(%/+ University

Mean blood 

4*%('4*9*4'w'Ib
er&ro^'w'
m&ree

ef&p'w'^&n o&l^n'w'r&n m&fp'w'^&^

[@/86*/> /*&'86*'%> @,8' 7'8#>*'86*'$6#4('52*,8'%"%+'7/ >'4#9#,.'
environment during holidays was two times longer in families 

"6*/*'> 86*/5' 6%(' 6#.6*/' *(@$%8# ,' JpEe'"**-5h+/' 9*/5@5' 
]Ep'"**-5h+/NE

X, 86*/' #>2 /8%,8' 7%$8 /' #,Z@*,$#,.' 86*' /#5-'  7' 4*%('
2 #5 ,#,.'"%5'86*'2 55*55# ,' 7'/  >' 7'$6#4(F5' ",E'I@$6'
children had mean blood level concentration of 9.6 µg/dl, 

while the children sharing living space with adults had blood 

4*%('$ ,$*,8/%8# ,'e]E^'g.h(4E'D6#4*' #,' 86*'7%>#4#*5'"6*/*'
> 86*/5'6%('6#.6*/'*(@$%8# ,' ,4+' ,*' 7'^p'$6#4(/*,'6%('
no room of his own, in the families where mothers had only 

2/#>%/+' *(@$%8# ,&'  @8'  7' erf' $6#4(/*,&'  ,4+' ml' 6%(' 86*#/'
own rooms.

The age of the child’s living quarters (buildings) – 

&"%$02"#&'!*'/03,$0-$'4'56767 In the surveyed population the 

%.*' 7'4#9#,.'c@%/8*/5'"%5'(#9#(*('#,8 'r'./ @25E'I8/@$8@/*5'
B@#48' B*7 /*' +*%/' el^p&' B@#48' #,' 86*' +*%/5' el^p=elmp' %,('
those built after 1975. It was expected that at homes built 

B*7 /*'el^p'86*'4*%('5 @/$*5'8 'B*'"%8*/'5@224+'J4*%('2#2*N'
%,('4*%(*('2%#,8E'X8'6 >*5'B@#48'%78*/'el^p&'B@8'B*7 /*'elmp'
only leaded paint was expected. In homes built after 1975 

were expected to be lead free. The actual data presenting 

mean blood lead concentration in children inhabiting those 

three types of dwellings are presented in Table 2.

` 86&' >*%,' 4*%(' B4  (' $ ,$*,8/%8# ,' %,(' >*%,'
$ ,$*,8/%8# ,'  7' 4*%(' #,' 86*' (@58'"*/*' 5#.,#a$%,84+' 6#.6*/'
#,' 86*'  4(' B@#4(#,.5' 86%,' #,' ,*"*/'  ,*5&' 2xfEffffr' %,('
p=0.01, respectively. Replacement of pipes during general 

renovations and replacement of old paints from the 

B@#4(#,.5' (*$/*%5*('  ,4+' #,5#.,#a$%,84+' >*%,' B4  (' 4*%('
$ ,$*,8/%8# ,5' #,' 5@/9*+*(' $6#4(/*,E' M,*'  7' 86*' 2 55#B4*'
$%@5*5' 7'6#.6*/'/#5-5' 7'4*%('2 #5 ,#,.' 7'5@/9*+*('$6#4(/*,'
#,6%B#8#,.'  4(' B@#4(#,.5' #5' 86*' 6*%8#,.' 5+58*>E'M4(' 6 >*5'
"*/*'> /*' 4#-*4+' 6*%8*(' B+' 5*2%/%8*&' $ %4' B@/,#,.' 58 9*5E'
k*"*/' 6 >*5' %/*' $*,8/%44+' 6*%8*(E' u >*' 6*%8#,.' 58 9*5'
produce dust contaminated with heavy metals, including 

lead. This will increase mean concentration of this metal in 

indoor dust.

8.9' :."$%' +%/0;/02' 1' &"%$02"#' !*' /03,$0-$' 4' 557<. In 

$6#4(/*,'(/#,-#,.'8%2'"%8*/'86*'>*%,'B4  ('4*%('$ ,$*,8/%8# ,'
"%5'e]Er]'g.h(4'"6#4*'#,'$6#4(/*,'"#86 @8'86#5'6%B#8&'86*'4*9*4'
"%5'lEpo'g.h(4'%,('86*' B5*/9*('(#77*/*,$*'"%5'58%8#58#$%44+'
5#.,#a$%,8&'2vfEfffeE'[%$8 /5'5@$6'%5'7/*c@*,8'6%,('"%56#,.&'
*52*$#%44+'B*7 /*'86*'>*%45'5#.,#a$%,84+'4 "*/*('86*'/#5-' 7'
lead poisoning [12].

;5N>:% QG% M+$3% 6'""0% '+$0% )"3)+32/$24"3% 43% )J4'0/+3% 43J$64243R%

6(4'043R%)"312/()2+0%43%04II+/+32%24P+%L+/4"01S%P+$3%'+$0%)"3)+32/$24"3%

43%2J+%430""/%0(12G

Year of 

construction

k@>B*/'
of children 

inhabiting

Mean blood lead 

4*9*4'w'Ib'J>.h(4EN

Mean 

concentration of 

lead in the dust  

w'Ib'J>.h>2N

`*7 /*'el^p ]rm 11,59 ± 6,15 efe&ll'w']f]&rn

el^p'='elmp 252 l&om'w'^&pe ol&]'w']]r&m]

X78*/'elmp ]^l l&r^'w'^&pn prEn'w'or&op

O(/':@B4']fefVe]fJeN

A<C?8:%QG%M"12%4PL"/2$32%/41&%I$)2"/1%"I%)J4'0/+3%'+$0%L"41"343RG
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The quality of land next to the child’s room window – 

&"%$02"#' !*' /03,$0-$' 4' =7<7' :%/*,85'"*/*' %5-*(' 8 ' %55*55'
the status of the area situated directly under the window  

of child’s room. Was it a clean area (garden, grass, forest, 

2%/-&'24%+./ @,(N' /'(#/8+&'"%58*('%/*%'J7%$8 /+&'3@,-'+%/(&'
.%/%.*5&' 2%/-#,.&' 58/**8NET6#4(/*,' "#86' $4*%,' %/*%' 6%(' 86*'
mean blood lead level of 9.67 µg/dl while the other group had 

efElp'g.h(4'%,(' 86*'(#77*/*,$*'"%5'58%8#58#$%44+'5#.,#a$%,8&' 
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by 2 environmental measures: lead concentration in the 

outdoor dust and lead concentration in windowsill dust. In the 

outdoor dust in the “dirty” areas the lead level was measured  
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groups [9].
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The sampling procedure has been described before [11]. The 

mean lead contamination was calculated from data obtained 

during both sites of sample collection. Mean dust lead levels 
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correlated with blood lead concentrations in surveyed children 
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To our surprise, it was found that also this environmental 
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homes where mothers had only primary education, the mean 
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the most important will be the environmental ones, 

associated with water, soil and indoor dust. The presented 

above studies revealed that these are important, but not to 
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during this research are attributed to widely understood 

life style, in which education plays the most important 
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reported studies, which emphasize only environmental 

factors as main sources of child lead poisoning [15,17]. It 

was probably due to the way the children were recruited 

for the studies, since they were living close to the 

sources of industrial lead. In the vicinity of lead smelters  

the environmental lead excides all limits. Under such 

conditions of industrial calamity, the environmental factors 

seem to be overwhelming the life style factors.
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especially education of mothers on the strength of children lead 
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of lead poisoning. These included the number of siblings 

in the family, per capita income, level of hygiene, 

nutritional habits and child’s possession of room of its 
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level of lead in dust and mother level of education. 

In the dwellings where mothers had only primary 

education the dust lead contamination was twice as high,  

as in those where mothers had higher education. 
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exposure to lead contaminating paints, dust and the coal 

burning stove dust. The paint containing lead is the main 
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of living. The mean indoor dust lead contaminations were 
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source of lead. However, the potency of this factor was much 
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It seems that “dirty hands” are not only o source of infectious 

(#5*%5*5'B@8'%45 ' 7'4*%('2 #5 ,#,.E'I >*' 7'86*'(#5$/*2%,$#*5'#,'
mother’s responses to the questionnaire, regarding the hygienic 

6 >*=/@4*5'>%+'B*'(@*'8 '86*#/'*>B%//%55#,.'c@%4#8+E'I >*' 
of the responses were clearly better than the reality. The 

5*c@*,$*'  7' 2 "*/'  7' #,Z@*,$*'  7' 86*' > 58' 2 "*/7@4'
4*%(' 2 #5 ,#,.' /#5-' 7%$8 /5' $4*%/4+' #,(#$%8*' 86%8' 86*'
4*%(' 2 #5 ,#,.'  7' I#4*5#%,' $6#4(/*,' #5' 2/*9*,8%B4*E'
W6#5' #5' %4/*%(+' %' ,%8# ,%4' 2 4#$+'  7' 86*' G,#8*(' I8%8*5E'
i,' 86*' I8%8*5&' 5#,$*' elmf' 86*' %9*/%.*' 4*%(' B4  (' 4*9*4'
#,' $6#4(/*,' 7*44' 7/ >' ep' g.h(4' 8 ' ]' g.h(4E' I8#44' 86*' 4*%(' 
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and control lead paint hazards, identify and treat children 
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poisoning prevention in polish children is not pursued. In 
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the simple solutions would decrease, at least in part the dangers 

of lead poisoning in children. The educational program  

for parents, children, pediatricians and teachers will increase 
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