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ABSTRACT 

Lead in the cnvironmenl comes from pnints, pc1roletirn. solder and through 

various routes such as water, food, air, dust and soil. Children of pre-school age 

arc more exposed to these epvironmcntAl hazards due 10 their habirs of licking 
' ' . .

lingers chGWlng objects or a�tulllly caring eon1amina1ed dust, soil and food items 
• 

,
. 

This study was undertaken 10 assess the sources of lead cxpoSt1re among children 

In selected Nursery Schools in Lagos MctropoliJ, 

The s1udy was cxplorarory in narure. For sampling. Lagos Mcuoporrtan

schools were divided into rhrec zones as low (VicroriA Island), medium (Mde U)

and high denJity (Ojo) areas reOccting various socio-geographical fac:lon and 1

school was selected in each wno based on simple r&Ddom mctbod. A random 

sampling method was employed in sclecllng the subjcc:u and coUccung 

environmental SM1ples. A rota! of ISO children compruing of77 (SIJ'•) ho), 

and 73 (48.3%) girls Two hundred and sa,:n (207} diiTam s:ampl� t1ttc 

analyzed, I SO hand washings from I SO children. Twmry Ii� (26) toy nving., 

which comprises of vanous roys such a, ball\ t� '"1llpty be\uqc tim. 

WI ranging in diameter from 30cm :c lxm to � , "cm. Q ,oil M.11:.M:S.
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Lead ond olhcr physical-chemical chnrac1cris1ics of 1hc samples were 

dc1cm1incd viz. pl I voluc, To1nl Dissolved Solids (1.DS), Total Suspended Solids 

(TSS), Turbidily (FTU) nnd Conductivily (ms/cm) using slJlndard methods a,

rcconuncndcd by American Public I lcnhh Associo1ion ( 1998) 

The n1ca11 lead levels of the boys in low, medium and high-dcnslly areas 

were ns follows: 0.232 J: 0. 106mg/hnnd, 0.044 i O.OJ7mg/hMd and O 09J :t O 076 

mg/hand while tJ1at of t he girls was 0.126 ± 0.089 mg/hand, 0 036 ± 0 027 mg.lhand 

ond 0.070 i O 070 mg/hand A positive staust1cally significant corrd11tion wu 

found between lead in the hand washing, and other physical parameters LC1d and 

turbidity (r .. 0.4 p • 0.00), lead and TSS, (r • O.S, p • 0 0), Lead and conductlVity 

(r = 0.6, p =- O), lead and TSS (r • 0.6, p • 0 O) 

The mean lead values of the toy washings 1n the low, medium and high 

density areas were ,u follows 0.07 ± 0.03 mg/toy, 0.009 .t O 003 mg/toy and O 056 

± 0 04mg/toy A statistically 51gruficant linear corrclalioo wu found bctv.un lca&J 

in the toy washings and other physical parameters. (r-=O S) Tbcrc \\Uno 11¥JUfnnt 

association between lead and pll (r O 3 p , 0 OS) 

The lead levds in the classroom sv.ttf4ll8 n.Df\-d �mi l 0- 61� -" 

which i5 above the \VIIO recommended k-\-d of iz:dtx.11 Iced of 200 � lbt-

lcad lcvdJ 111 the playground� rq"1 from 04\ - t6Q_;: -···' ,-ilb I oca:,
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of 1962 J; 119mg/kg 111CSC observations indicated 1h11 1hc lead levels of the soils 

\Vere above the Federal E11vironn1en111I Pro1cc1ion Agency (f · EP 1\) permissible limit 

of SOOrng/kg ·1 he le.id levels 111 the roof top w11er in lhc 1hrcc-11udy area ranged 

rrom 0.05 0 2S1ng/l \Vllh II mean ofO 124 + 0 02mg/l, which 1, abo�e 1hc \\'lfO. 

rccominendcd value ofO 01 mg/I of drinking water 1 he cosmetics samples showed 

laid levels 1n the range ofO 19 S 76118'8 and a mC111 of2 9Sµglg 

The in-depth m1erv1ew revealed that the level of awareness of the vanous 

source, of lead in the environment and ifs associated heahh hvNds was low among 

the respondents 01.SCd on these results, the lead levels 1n school environment 11 due 

10 lead con1cn1 from din (possibly from 1u1omobile emusions) on the children's 

hllllds, loys soil and cosmcUCJ 

This s1udy shows that children are unduly C'<poscd 10 lad from their 

immediate cnvironmcn1 There 1s need 10 con1rol lcad le\ds through lcgis!-u1100 and 

health educauon 
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GLOSSARY OFTECTIMCAL TERJ\IS USED 

An undesirable substance not nonnally present or an usually lugh 
conccnlrDtion of a naturally occurring substance in water or soil 

The add1uon of contaminants Sometimes considered synonymous 
with pollution 

A preparation such as face-cream. body cream, po1vdcr etc intended 
to make the skin or hair more beautiful 

Is the sum total of all socillf, economical biological, physical or 
chemical factors ,vhich constitute the surroundings of man, 111ho 1s

both creator and molder of his environment 

The process "'hereby materials are removed from the body to the 
external environment 

A value taken to represent the acidity or alkalinity of an 
aqueous solution 

The tenn used to describe tJ1osc materials or chemicals that arc 
distinctly hru mfi1I to the body 

Is the release of harmful substances or energy 1n10 the environment 
by man's activities, ,vhieh directly o r  indirectly cause ha.z.ard 10 man 
and his environment. 

Total Dissolved Solids (TDS). TI1e total of all chenticals disolved in a natural 1vater, ofien 
related 10 ioruc strength or conduc11vi1y 

Toxicity. 

Tox.icant: 

The capacity of e substance to cause injury to a living organism h is 
a measure of R expression of safety and hazard 

A chcn1ical agent or material when present at o conccn1ra11on 
capable of producing an adverse response in a biological S)�tcn1. 
seriously injury structure or function, and causing death 
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Cosmetics. 
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18 

GLOSSARY OFTECUNJCAL TERJ\IS USED 

An undesirable substance not nonnally present or an usually high 
concentration of II naturally occurring substance in war er or �iJ 

The addition of contaminants Someumcs considered synonymous 
\vilh pollution 

A preparation such as face-cream. body cream, po\l,der etc intended 
to make the skin or hair more beautiful 

Is the sum total of all social, economical biological, physicnl or 
chemical factors \Yhich constitute the surroundings of man, \Yho 1s 
both creator and molder of his environmcnl 

The process \Yhercby materials are removed from the body 10 the 
external environment 

A value taken 10 represent the acidity or alkalinity of an 
aqueous solution 

The tenn used to describe those mntcrials or  chemicals that ore 
distinctly hru mful to the body 

Is the release of harmful substances or energy 1n10 the environment 
by mnn's activities, \Yhich directly or indirectly c.iusc hil.Z4fd to man 
and his environmen1. 

Total Dissolved Solids (TDS) TI1c total of oll chen1icals disolved in a natural \\/Sier, ofien 
related to ioruo strength or conductivity 

Toxicity 

Toxicanr: 

The capacity of e substance 10 cause injury 10 a liVlllg organism Jt is 
n measure of a expression of safety nnd hlWl!d 

A chen1ical ngent or n1ntcriol \vhcn present 11 n concentration 
capable of producing an adverse response in I biological systcn1, 
seriously injury structure or function, and causing death 
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Cl:u\J"I ER ONE 

11\'TRODUCTJON 

Pollution of the environment is one of the most serious ecological crisis to 

,vhich ,ve are subjected today Historically, the development of civiliu11on has 

caused penurbation of the earth's ecosystem by one or severnl of a mnge ofhumnn 

activities resulting in the pollution of air, land and ,vatcr (Speight, 1996) The 

qulllity of the environment and the nature of development ore nmjor detcnninonts 

of health, indeed, the 010s1 immediate problems of the ,vorld arc ill-health and 

premature deaths caused by biological ogents in the human environment in ,voter 

food. oir and soil (\VHO, 1992) Lillie is understood about the exposure to toxic 

chemicals. 

The progress and ,velfnre of present Md future generations depend, to n 

great extent, on positive nnd timely solutions to socio-economic problc1ns ,vh1ch 

arise from tho relationships bet\veen the humnn populations and nature, it is this 

,vhich has inspired the United Nations, Educational, Scientific and Cultural 

Organisation (UNESCO) lo look nne,v nl some of the major issues nnd problems 

characterizing the contemporary human environn1ent (UNESCO/UNEP, 1985) 
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There has been and continues to be, a good deal or public concern about 

the consequence of environmentally release chemicals especially on health and 

ecology Implicit in this regard, the frequently c.-q>licit, is 1he notion tha1 any 

effects will necessarily be adverse, although ii is 1ruc 10 SllY that human life 1s not 

possible in the absence o f  chemicals, both organic and inorganic (Harrison, 1992) 

Health effects from environmental toxicant may be a more serious problcni 

in developing countries because the problem is potentinted by other fac1ors such ns 

lnck or failure to enforce regulations, \vhich allo\v human exposure to geno1oxic 

agents, under nourishmenl of the lo\ver economic and social classes that con1prisc 

the most C.'(poscd population from indus1rics and agricultural ac1ivitics, nnd 

parasitic infections in both urban and rural areas. (Speight, 1996) 

The sectors of the economy ,vhich ore likely 10 contribu1e to a continuing 

general incrcnse in environmental pollution arc the auton1obilc traffic sectors, 

general industrial mnnufocturer,, tho heavy civil construction sectors and the 

combustion of fossil fuel. (Oninn\vn 1985). 

Tbe environmental pollution level all over the ,vorld continuous to rise ns a 

result of the growth in the volume of industrinl production The most important 

ccononiic problems concerning the environment include the struggle against 
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hunger, disease and poverty and lhe improvemcol of the liYlng conditions of most 

countries of Africa. Asia, and Lalin America (UNESCO/UNEP, 1985). 

The principal fonn of control of environmental pollution 1s legislation on 

the protection of air, \vater, soil, fauna, Oom and other components of nniure On 

the basis of la\VS regulaling rela11onsh1ps of the economy ,vith 1he environment, n 

system of ecological standards is established ,vith ndministrnlivc nnd ccono1n1c 

mC3SUrCS 10 ensure their maintcnnncc (\VHO, 1995).

1.2 Uistorical Background 

The metal is heavy, pliable nnd very rcsistnnl to corrosion ond ,veathering. 

II is easily melted do,vn nnd re-used. These properties account for ils ,vidcsprcad 

traditional uses. For instance in building, plumbing, printing, shooting and fishing 

11U1ny of ,vhich continue today Even ,vherc subslilutcs nro no,v preferred or 

required artifacts from earlier times survive nnd nro still in ,vidcsprcnd use Since 

1hc mdustrinl revolution, other properties nnd uses of lend have been discovered 

and ,vidcly exploited In its n1c1allic form lend is uniquely suitable for use in heavy 

electrical insulation, rodiolion shielding ond battery mnnufncture Various 

compounds of lead ore used in paints, plastics, ceramics, glass and petrol (RCEP, 

1983) 
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The cumulative effect of cenruries of use is that lead 1s OO\\' one of the 

most \videly dispersed of environmental pollutants �1oreovcr, there 1s no 

iMocuous form into ,vluch 11 can be converted in lhe environment Once 1n the 

environment lead and its compounds do not n1ove rcadily through natural 

path,vays to remote locations such as ocean beds. and they hnve long 

environmental residence time compared ,V1th other poUutnnts, pnrt1culorly 1n the 

soil Thus not only is there \\idcsprcad hum11n exposure to lead today but future 

generations too ,viU be exposed to the lead ,vhich is already in the cnviron1nc.nt and 

is being added to all the time (RCEP, 1983) 

Lead is ubiquitous in tho human environment as a result of industrialization 

It hos no kno,vn physiological value. Children are pnrticularly susceptible to its 

toxic clfccts. Lead poisoning, for the most port, is silent, n1ost poisoned children 

have no symptoms. T11e vast majority of cases, therefore go undiognosed ond 

untreated. Lead poisoning is widespread. It is not solely o problem of inncrcity or 

minority children No socio-economic group, geographic area or racial ethnic 

population is spored (CDC, 91), 

Lend in the environment may enter the body through either inl1olotion, 

ingestion, or percutaneous absorption The later route is considerably less 

significnnt thnn the respiratory and gostrointcstinal routes for uptake of1norgo11ic 
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lead (\VHO, 1980) lead taken Ill through the respiratory system 1s absorbed up10 

about 10-15% although the efficiency of absorption of lead from dnnk is critically 

dependent upon \\ hclhc:r the drink 1s taken before food (high lead uptokc) \Vith 

or after food (lo\v lead uptake) (Sherlock, 1991) 

Studies carried out most recently by Adogrunc. (1997), Osogic, (1998), 

Oke.-ikaru, ( 1998) and Aborkor, ( 1998) revealed that IC3d levels in indoor nnd 

outdoor environment in Lagos and Ibadan c:ity ,vith respect to \Voter, food, dust 

and soil samples ,vcrc rclativ-cly high above the permissible lin1its This therefore, 

provoked my interest to ClltT)' out a similar, study nmong children in Lngos 

metropolis since no such comprehensive study hos been carried out. 

1.3 01Jjccth•C3 

1.3 1 Drond Obicctivcs 

To assess the level of lcod (Pb) exposure runong children oged 2-5 in 

selected Nursery schools 

1.3.2 Specific Objcc1ives 

I To assess the quontity of lcod found in the hand,voshings of nursery school 

children. 
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2. To detcnnine if there is any difference bct,vccn the qunntiry of lead on the

hands of boys and girls. 

3 To dctcnnine the quantity of lead on toy surface used con1monly by children in 

schools. 

4. To identify and assess the high-risk environment for lend exposure e 8 plRy

ground, classroom. roof top ,vatcr nnd cosmetics. 

5. To find out bo,v much kno,vledge the teachers have about lead poisoning and

6. To recommend measurement to reduce the ICRd exposure risk among school

children. 

1.4 SignifiCJ111t or the study 

Our environment is in II state of rapid change cnuscd l,y various humnn 

activities that hns serious impact on the environment. Lead poisoning i s  gro,ving 

doy by doy due to its health implic111ions 

On this basis, there have been various alarms recently that the level of lend 

poisoning in Nigeria hos rcochcd dangerous proportions, ,vith children as the n1ost 

wlncroble group. One of such alarms was raised in Nlgeria by a group called 

Alliance to End Childhood Lead Poisoning based in \Vashington, United State of 

America. A rcscorch of this nnturo ,viii help 10 clarify the obove assertion. 
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Again. there is scanty information about lead levels of cluldren blood and 

environment This study is aimed at providing baseline data or lead exposure in 

hands, toys., dust and soil in their immediate environment Therefore.. this research 

\viii be useful in categorizing the high-risk environments for lead nnd designing 

strategics by FEPA and other governmental and non-governn1ental bodies to 

reduce lead levels in the environmenL 

1.5 S111tcn1cnt of the problcn1 

Daily, \Ve find thousands of vehicles on our roods, pun1ping tonnes or 

highly potent ncurotoxins into the air, o.11 over the country, especially in the urbllJl, 

highly commerciol centers. The most prominent of the anthropogenic toxins.. 1n 

addition to thlll from sources like bnueries, paints Md \VOlcr pipes is orgMic lead 

as in the fonn of telrnclhyl-lcad (TEL) an additive to automobile fuel to improve 

combustion. This, ,vhen established at cenain levels in the humnn system, couscs 

lead poisoning ,vhich can result in deformities in unborn children, retarded mcntol 

development o.nd cause neuropsychological ond beboviouml in1pninnent in 

children. Jt causes serious nervous systen1 dysfunction, high blood pressure and 
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severe stomach disorder m adults Damage from regular t-,l)Osure 10 lead is 

irreversible Children are most susc:epul>le 10 permanent damage (Agbo, 1997) 

Domestic lead nwn sources are usu111l) lead- based pa1n1s and dnnl.1ng 

water carried through lead pipes .  Lead an based p111nts arc especially hnrmful 10 

children \vbo chew painted toys. fumislungs and cats painting peelings fron1 ,\llllls 

lo 1984, appro-0111J11ely, I '79/4 of children 1.n Uru1ed States of America ,vcrc 

estimated 10 be at risk of lead poisoning (CDC, 91) Sizeable number of children 

from families \\ilh incomes \VCJI above the povcny line have been rcponcd 10 ha.,,e 

clev111ed blood lead levels Lead poisoning is nssocintcd \Vllh lcnming 

impaircrncn1, reduced IQ, and hypcractivi1y in children, high blood pressure in 

adults, undcnvcight and premature ne,vboms (CDC, 9 I) 

1.6 Jus1ilica1ion ror the study 

Logos mclropol.Js, which is noted by (UNDP, 98) as one of top ten most 

populous cities 10 1hc \VOrld by the year 20 IS, i s  cl111rnctcrized by by high traffic 

congestion, indiscrimiruuc ,vnstc dun1ps, poor drainage and high socio- economic 

actiVJtics These features result in contamination of foods, air, ,vater and soil 

pollution 

Adedibu, (1990) described Lagos as probably the d1111es1 copual of any 
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notion in the \vorld bccousc solid \Vastes liner the strccls, open spaces, nlorkets. 

car parks and other public places. This therefore, justifies the selection of Lagos 

rnctropolis os o study oreo 

A decode ogo, alnm1ed by mounting evidence that lead poisoning had 

become o \videsprcad disease, health officials in Australia, Denmark, Germany, 

Mexico, Scotlond nnd the United States of American began studies to determine 

how dangerous even lo\v levels of lead are 10 human beings, especially children. 

Ho\vever, concrete evidence is needed in respect of prr:valcncc of lead in 

the Nursery schools in Lagos 1ne1Iopolis \Vhere children learn nnd play \Vhile their 

parents arc a,vay 10 ,vork This dau1 is necessary to stimulate sustained advocacy 

for the control and prevalence of lead poisoning in Lagos metropolis 

I. 7 Scope of the study. 

This study is primarily restricted to Nursery school environment in Lagos 

metropolis. Samples of handwasbings. soil from pla)1JJOUDd, duSt from classroom 

sweeping. roof top water, eye based cosmetic samples "ere c.umincd from the 

various sampling sites UNIV
ERSITY O
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CUAPTERTWO 

LITERA TUllE REVTE\V 

2. I. 1 Physicnl and Chemical Properties of Lead and its Con1pounds 

Lend (atomic number, 82, relative atomic moss, 207 19, specific gravity, 

11 34) is o bluish or silvery grey son me10I. The melting point is 327 511C and the

boiling point ot atmospheric pressure I 740°C. Jt has four naturally occurring

isotopes {208, 206, 207, and 204 in order of abundance), but the isotopic ratios for 

various mineral sources moy dilfer This property has been exploited in non

rodiooctivc-traccr environmental and metabolic studies The physical and chemical 

properties of elemental lead and some lead compounds arc summanzcd io table I 

Allhough lead has four electrons in its volence shell, only two ionize 

readily The usuol oxidation state of lead in inorganic compounds is therefore +2 

rather than +4. The inorganic salts of lead, such as lead sulfide llDd the oxides of 

lead, are generally poorly soluble in \Voter However, the nilnlte, chlorate and to a 

much lesser degree, the chloride are water soluble some of the salts formed \\1th

organic acids, e.g., lead oxlllate, are also insoluble.. but the ac:rtlllc is rclal.i,-cly 

solubhi as sho\vn in Table I. 
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TADLE I 

r11,1lc1I and chcmkal daca on lead and selected lead �ompoundJ 

Nome Synonym Rc:lalil'c �felling Collin 
nnd formula alonuc/ JlOlnlS II

molcculnr ('C) points 
nU1S1 i-a 

l..c:ld Pb 207.19 327.502 17-10 

i,end.rn/U 

Aoetntc l'b(C1ll,01), 325.28 280 

Carbonntc Ccnusitc PbCO, 267.20 31S 
(decomposes) 

Chlo11tc l'b(CIOi}J 374.09 230 
(decomposes) 

Chlondc Cot unite PbCI, 278 10 SOI 9SO 

Nitrntc Pb(NO,), 331.20 -170
(dcc:omposcs) 

Onho- l'l>)(P04) J 81 ISi 101-1 
Phospluuc 

QX,1la1c PbC,O, 29S.21 300 
{decomposes) 

Dioxide Plallncritc PbO, 239.19 290 
{decomposcs) 

�lonooiddc LltlwgcPbO 223.19 1188 

Sulfate Anglcsltc PbSO, 303.25 1170 

Sulphide Oalcna PbS 239.25 1114 

/)ntafrom 1111111 (/98J) 

Soluble m 
cold \\'lllCT 

(g/lilTC) 

Insoluble 

,1,13 

0.0011 

\'CT)' 
soluble 

919 

376 . .S 

0.00014 

00016 
1mol� 

0017 

0().12.S 

0000'6 

Soluble in 

HNO,. hoc 
coriccn1mcetl 
11,so •. hol w:uc,, 
gl)CCOIIC, alcohol 
(shg)uly) 

Acsd, nlknh. 
decomposes in hoc 
\\'lllCr 

Alcohol 

N1 {. s.,Jts. 1hghtly 
in d1lu1c HCI and 
In NH,. hoc n�tcr 
(3) -lg/htrc)

A la1hol. alkali. 
NH,. hoc w.ttcr 
( l270g/lJtrc) 

Albh, HN01

HNO, 
Dilute HO. IICCtlc 

10d (lbghll)) 

Dtlu!c HNO 
acctkea.1 

NH,� 
COIICUll�al
H.S0.('11�> 

I Acid.
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TABLE I 

Pll),lc:al and d1eak1I d111 on lead 1ad acleclcd kad compoundJ 

Name Synonym Rclali�'C �telling Bollin Soluble in Soluble in 
and rormuta a101rud points II cold 11111cr 

molecular ("C) points (g/liltC) I:mass �Cl I ' 

Lead Pb 207.19 )27.502 1 7 40 Insoluble IINO, hoc 
conci:111r:11cd 
�!:SO, hot \\�lcr, 
gl)CCrtnc, alcohol 

ltnd .u1/IJ (shgluly) 

AOCUIIC Pb(C,ll 10il 1 )25.211 280 �43 

Cart>onatc Ccrrusi1c PbCO, 2G7.20 315 0.0011 Aad, :llknh, 
(clccoroposcs) docomposcs in hoc 

Chlonuc Pb(CIO,>, 374 09 2)0 ,-cry w:ncr 

(dccomposa) soluble Alcohol 

Chlondc cocum1c PbCJ, 278 10 501 950 919 NJ I. ialts. sh11htl) 11
in d1lu1c HCI and 
1n NI I,, hot w:llcr 
(JJ 4g/lilrc) 

Nurntc Pb(NO,), 331 20 �70 3765 Alcohol, albh, 
(decomposes) NII,. hot \1"3la

(ll70&flitrc) 

Ortho- Pb,(P0,)1 811 SI 1014 0.00014 Albh, fL-..O, 
Phosph111c 

m:o, 
Ox.,lalc PbC,O, 295.21 300 00016 Dilute HO. acctJC

{decomposes) umublc ec>d(\llgbtl�I 
Dioxide Pllluncnte PbO, 239.19 290 

(clccompasa) 
t-lonoo'tidc Li1hnrgc PbO 213.19 118M 0017 Dt1uLc H."10, 

¥'CtlCa:id 
Sulhlc Ang)cshc PbSO, 303.25 1170 00'2.S NU,alu. 

� 

H�, tv1yitt� I 

Sulphide Ci3lcna PbS 23925 I II� Ooou:! Aad 

lx,tafrom II ta.I/ (198JJ 
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Under appropriate conditions of synthesis stable compounds ore fom1ed 1n

,vhich lead is direclly bound t o o  carbon atom lndustriolly synthesized lcad-carhon

compounds include tetrocthylcnd ond tctramcthyllcod, ,vhich ore of 1n1portancc a�

fuel additives and hence. ore sources ofcnvironmentol lcad (\VHO 1993)

2 2 Source., or llun1an Exposure 

The level of lead in the earth's crust is about 20ms,'kg (\VflO 1993) Lead 

in the environment may be derived from either natural or anthropogenic sources 

Natural sources of nlmospheric lend include geological ,vcathering ond volcanic 

emissions ond hove been estimated at 19,000 tonnes/year, (Nriagu ond racyn:1. 

1988) compnrcd to an cst in1ate of 126,000 tonnes/year emincd to the air from the 

n1ining, smelting and consumption of over 3 million tonnes of lead per year (\VI 10 

1993) 

Lend and its compounds enter the environment at 1111y point during mining. 

smelting. processing. use, recycling or disposal Major uses are 1n batteries.. c:.ablcs 

pigments, petrol (,gasoline) additives, solder and steel producu Lead and lead 

compounds ore also used in solder applied to ,vatcr dJstnbuuon pipes and to SQroS 

of cans used to store foods. in some traditional remedies. in bottle closures tor 

alcoholic beverages and in ccnunic glues and Cl) tal tablt\,v� In countriC"I 
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,vherc leaded petrol is still used, the major air emission is from mobile and 

stationary sources of petrol canbustion (Urban centres). Areas in the vicinity of 

lend mines ond smelters ore subject to high levels of air emissions (\VHO, 1993) 

Airborne lead can be deposited on soil and ,voter, thus reaching human' s 

through the food chain nnd in drinking-,vatcr Atmosphere leadics also on1ajor 

source of lend in drinking ,vater. 

2.3 Environn1cnt11l Transport, Distribution ond Trnnsfom1n1ion 

The transport and distribution o f  lead from fixed, mobile and n:ituml 

sources are primorily via air transport bet,vecn environmental compactment such 

as. vegetation, soil, house dust and ,voter takes place as sho,vn in Fig I �1ost lead 

emissions arc deposited near the source I lowcvcr, approximately 20"/4 1s widely 

dispersed (Nriagu. 1979 IPCS, 1989), although some particulate mailer (<2µm 1n 

diameter) is transported over long distances and results 1n the contamin.:luon oJ 

remote sites such as anic glaciers (Sclllc nnd Pollcrson. 1980) 

Allnosphcric conditions and particulate size inOucnc:c the rcmo� of 

airborne lead (Nielsen, 1984). Large amount of lead ma) be discharged LOtO soil 

and water, however such material tends to rcnwn localized because of the poor 

solubility of lead compounds 1n ,vater (IPSC, 19SQ) 
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Lead deposilcd in \VIier, wca1hcr from air or 1hrough run-off from soils, 

partilions rapidly be1wecn scd1mcn1 and aqueous phase depending upon lhc plf. 

sall conlcnl, and 1he presence of organic chelaling agenls Above pl I S 4, hard 

waler may conlain aboul JOµglcad/Jitre and soil wnlcr above SOOµg/litre (Davies 

and Everhart 1973) Very little lead deposi1cd on soil is transported 10 surface or 

11round \VIier cxccpl through erosion or gco-chcmical \f,cathering; 11 is nonnally 

quite 1igh1ly bound (chelated) 10 organic matter {Lovering, 1976) 

Airborne lead can be transferred 10 biota direclly or through uptake from 

soil Animals <:4n be e"<poscd to lead dircc1ly through grazing ilOd soil ingestion or 

by inhalation There is lilllc biomagnification of inorganic lead through the food 

chain {lPCS, 1989) 
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Lead deposited in waler, weather from air or through run-olT from soils, 

partitions rapidly between sediment and aqueous phase depending upon the pl I. 

salt content, and the presence of organic chela1ing agcnls Above pl I S 4, hard 

waler may contain about 30µglcad/litre and son water above SOOµg/li1re (Davies 

and Everhart 1973) Very little lead dcposilcd on soil is trnnsponcd to surface or 

sround ,vatcr except through erosion or gco-chcmical ,�·e,uhering, 11 1s norrnally 

quite tightly bound (chelalcd) 10 organic matlcr (Lovering, 1976) 

Airborne lead can be 1ransferrcd 10 biota directly or 1hrough up1akc from 

soil Animals can be exposed to lead d1rcc1ly through grwng and soil ingestion or 

by inhalation There is li11lc biomagnilication of inorganic lead through the food 

chain (lPCS, 1989). 
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2 4 [nvironmcnlal Levds and Childhood E1pos11rr 

The general populalion is exposed 10 lead simullancously from many 

sources and 1hrough mulliple pa1hways as shO\Vn in Fig I such ns air, \vn1er food, 

dust and soils (ATS DR, 1996) In addi1ion, exposure of ccna.in groups within the 

general popula1ion may vary because of physiological, behavioural or other factors 

for example, the fetus is exposed to lead via maternal transfer of internal and 

external doses, nursing infants may be exposed to le:id 1n breast milk, the young 

child is exposed more intensively to dusts on lead and non-food items (such as 

lead-pointed toys) 

2 4 I Inhalation Route of E1tposure 

Ambient air can be a major path\vay of lead d1stnbu1ion in the environment 

Sources of lead in air include combustion products of lead add11t\.CS 1n petrol, and 

potnl sources such as smelters, incinerators, and some industnal procn.se.s 

including the burning of fossil fuels (\VI 10, 1993)

Concentrations of lead in air range from 7 6 x Io·, µsfm' ,n remote areas 

such ns Antarctica �loenhaut ct al, 1979) 10 > I Oµg/m' near lead smcltco {Elias. 

1985) 

Almost all lead in air 1s bound to fine paruclcs less than I µm di&mc'lcr. 

although some nlay be solubihzcd 1n acid acro�I droplet, ThC' �,c of th"" 
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poniclcs varies with the source and with age of the particle from the umc of 

emission (US EPA, 1986a, \VHO. 1987) 

2 4 2 fu!lissions froo1 Motor Vehicles. 

In MCJCico, where lctdcd vehicle fuel is still in use, airborne concentration 

of lead in the urbon nrea.s ore likely to be in the range of 0. S J µg/m1 
(\VHO,

1987) Concentration of between O 6 ond S. 7µg/m1 \Vere rcponcd in Europe ,n 

1982 (GEMS, 1985) \Vherc leaded vehicle fuel ,s no longer used, concen1ra1ions 

ore likely to fall to < 0 2µg/m1 {Elias, 1985) 

In South Africa, overage atmospheric concentrations of lead \verc found to 

be I 8, 0 86, O.S6 and O 44µg/m"3 in industrinl, commercial, park/beach and 

rcs,dcntinl areas in Durban (Nriagu ct al, I 996) In Nigeria, automobile c:diaust 

constitutes 75-80'/o of the gross air pollution and lead ,s a maJor conwrunant The 

lead levels in Nigcrilll\s super grade petrol is ,n the range of 210-2S0mg/lirrc 

(Adcmoroti 1986) 

2 4.3 S1a1ioncey Sou[<iCS 

\Vherc cmmissions are largely uncontrolled, conccntn1t10M of lead in air 

oround stationary sources such ns lead smelter rongc from IOµglm SOm from the 

smelter to I Sµg/m1 to 1cm &\vay (\Vang ct al, 1992) 

I 
1 
I 
1 
I 
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2.4 4 Jndoor Air. 

Davies el al; (19870) sampled indoor and ambient air lead levels and found

thnt ,vhose there ,vas no interior lcad sources such BS lead-painted surfaces. nir

lend concentrations inside d,velling ,vere highly correlated wirh those outside and

averaged approximotely 60¾ of those in the cxtcmnl air

2 4.5 tiir in the working cnvironmen1. 

Airborne lend conecntrntions in the occupational setting vary considerable

according 10 the type of industry and the level of industriol hygiene pracuscd ot 

each plant. Occupations and operations that may present lead hu..ards to ,vorkers 

arc listed in Tobie 2 
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2 4.4 Indoor Ah:.., 

Davies et al, (19870) sampled indoor and ambient air lead level s  and found

thnt whose there ,vas no interior lead sources such os lead-painted surfaces, air

lead concentrations inside d,vclling ,vere highly correlated with those outside and

averaged opproximotcly 60"/o of those in the external air

2 4 s bic 10 the working cnyjronment. 

Airborne lead concentrations in the occupational setting vary considerable

according 10 the type of industry nnd the level of industrial hygiene practised at

each plant Occupntions and operations that may present lead hazards to ,vorkcrs

arc listed in Tobie 2 
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1'AULE2 

Occup11ion1I or opualions, which may presenl lead h1turd5 for workers 

Primary and secondary lead smelling Lead m1nn1ng 

\Velding and culling of  lead-painted metal consrructions Plumbing 

\Voiding of galvanized or zinc silicntc coated sheets Cable making 

Shipbreaking Lead casting 

Nonrerrous roundrics 

Storage ba11cry n1anufocturc: posting, assembling, 
\Vclding orballcry connectors 

Production orleod paints 

Spray painting 

�h"<ing (by hand) or lead stabilizers into 
Polyvinyl chloride 

Mixing (by h4nd) or crystol glass mass 

Sanding or scraping of lead paint 

Burning or lead and enamelling ,vorkshops 

Repair of automobile radiators 

Adapteclfror11: /len,bcrg (l97J) 

Type found in 
printing shops 

Stereotype sctung 

Assembling of C4rs

Automobile repair 
short making

\\'clding (Ocx:asiON!ly) 

Lead glass blo\\ing 

Poucrylglass making 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



2 4 6 Smokinii of Tobacco 
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Lead is present in tobacco, the mean content of lead in filter-upped cigarettes 

produced bct,veen 1960 and 1980 ,vas 2. 411/g Approx1m111cly 5% of tl11s lead may 

be inhaled The remainder occurs in the ash ond side - stream smoke (tvtusS3lo

Rauhnmaa ct al. 1986) 

2.5 Exposure Uy Ingestion 

2.5. I \Voter 

Oackground or natural levels of lead 1n surface nod ground water arc 

generally low However, ,vat er ,vith lo,v pl I and only lo,v concentrauon of dissolved 

salts (referred to as aggressive) can leach substantial quan11ties of lead from pipes. 

solder 11nd fixtures (\VI 10 I 995) Lead lined reservoirs. cisterns and holding tanLs 

for ,vat er �lushok and Crocetti, 1989) can be a major source of lead contanunauon 

of drinking ,v11ter 

Sampling programmes conducted at the taps in the USA during 1985 1988 

revealed widespread elevation of lead in drink,ng-\\'ltcr, onco above lhc \\ HO

gu1d.ince value of SOµg./litre (\Vl 10 1984 ,vhich has no,v bttn rc\'ised to IOµg/11trc 

(\VIIO, 1993) 
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In two separate studies, Adogamc (1997) reported lead levels of 

O.Ol-2.16mg./litre in ,vater samples collected while Okekc:.ll\J (1998) reported lead

levels in tnp ,vatcr in the range ofO 138 - I 23mg./l for Logos metropolis 

2.s.2 Food

The proportion of total intake denvcd from food 1s dependent on the 

concentrnllon of lead in air, ,v111er nnd other sources Detailed data ore ov,ulable 

from several countries, including Australia (Vahter et al, 1990) and Canada 

(Dnbcka ct al; 1987). Children nre exposed to additional lead from dust and soil 

Data on IJ1e lead levels of specific foodstuff or groups of food m:nenals, from 

,vhich one can estimate a daily dietary lead intake, lll'e available from SC\icral 

countncs (Bolger et al, 1991, Kolbye cl al, 1991 and Alben and l3ad1lo, 1991) 

Data are also available for caMcd food typically consumed by young children 

(Carpnr and Rigsby, 1989) 

l'he le1d levels in infant food in Cnnada. �1eioco and USA are sho"''Tl in 

Table 3 In 1987, Dabcka ct al, (1987) found the intake of lead b)' uuants fed on 

c,11porotcd milk stored in lead - soldered cans exceeded the Pro\'1sionaJ Tolerable 

\Vcclly Intake of2S11g lcad/1.g body waght, set 10 1993 (Jo \01\\'HO. l 9QJ) 

These values do not include lead in ,,-atcr used to p� fonoolac It ha,

been reported that infants fed formulae prcpartd \\1th "''er C:Ontlllllog high lc\m 

. -- -- - -
,
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of lead(> I 0011g/litre) have lead intakes exceeding 2Sµg/kg body weight per week

(Galal-Gorchev, 1991 b).
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TABLE3 

Lead levels rood) in cow'• milk and inranl ronnula 
Product. Canada. Mexico 

Median (range)' Average� 

Fluid rnilk 

l!vaporatcd milk {canned) 
( cardboard) 

Infant fonnula 

1.19 (0.01-2 5) 

71 9 (27-106) 

-

Ready to use lead-solder e1n JO I ( I 1-12 2) 
Ready to use lead-free can I 6 ( I S-2) 

Ponnul11t powder (1985) 966(3 7-19) 

Powdered milk4

a. From Doh,ka and Alcun:t, (1987).
b .  rT'0/11 Albtrl and Dad,lo (1991)
c:. From. Doig,, ti ol (/99 /)

5 

88 
9 

13 

21 

USA 

Average• 

10 

10 

I 

d. n,, conr:tnfralion of lead In ml/k COMJJmtd by th, m/t,tf will bt htgh�y dtptndtnl"" 11,, utfant
..-11/ bt hlgh/ydtptndtnl on 1h, r:onctntratlon o/ltaJ /11 ,.'Dttr �d to d1/wtt tl1t poMrkrrd mill..

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



• 

41 

TABLEJ 

Lead leveb rood) in cow'• milk 1ad iar1nl rormull 
Product. Canada. 

Median (range)' 

Fluid milk 1.19 (0.01-2 S) 

Evaporated milk (canned) 71 9(27-106) 
(cardboard) 

lnrant ronnula 
Ready to use lead-solder can JO I ( I 1-12 2) 
Ready to use lead-free can 16(1 S-2) 

Fonnular powder ( 1985) 96.6(3 7-19)

Powdered milk' 

11 From Dab,kJi and Alwnrlt (/987). 
b F,o,,, Albtrl a,1d Dodi/a (/991) 
c. From: &lgtreta/ (/991)

Mexico 

Average h

s 

88 

9 

13 

21 

USA 

Average• 

10 

10 
I 

d The conctnlmllan of /tad /11 mi/It ctlflSlll'llttl by tht Infant wt/I bt hlghtv dt1Nndt11/ "" lht 111/ant 
wit/ b, highly dtf)fndtnt 011 /ht conct11rra1/on of ltoJ /11 1<0/tr MJtd to di/111, tht fJ(l'lllkrrd 11110..
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Dusi is a significant source of lead paniculary for young children (see Fig 

2) as has been demonstrated in several studies correlating children's blood lead

conccn1rations ,vi1h dust lead levels concentrations ,vith dust lead levels 

(Rnbino,vitz ct al; 198S, Bronschein et al, 1987, Davies ct al 1987a, Laxen ct nl, 

1987, Stccnhout, 1987). 

The major con1ribu1ions to lead levels in soil and outdoor dust arc from the 

combustion of fossil fuels (principally leaded petrol), stationary sources such ns 

smelters, peeling and flaking of lend-based paint Typically, lead levels in road dust 

in the USA arc 800-1300mg/kg in the rural orcos to I 00-SOOOmg/kg in urban arcns 

(US-EPA, 1989c). 

Flaking lead based prunt, paint chips and ,vcathercd po,�-dcrcd paint 

markedly increase intake of lead from surface dust, particularly for urban cluldrcn 

,vith pica (US-EPA, 1986a, Oronschcin ct al, I 986) Lead based paint chips have 

been found 10 contain I OOO-S000- µg/cm1 (Billick and Grace, 1978) \\'hen lead

based paint is prcscn1, interior renova1ion activi1ics greatly increase household dust 

lead conccn1rn1ions (Laxen cl 111, I 987) I mpro"cd con1rol of dust and surface 

clean-up aficr lead-based paint removal have been shown 10 reduce lead c,posurc 

of  children rcoocupying affected houses (Charney ct al. 1983)
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2 5.2 S2.il 

In rural ond ren1ote areas, lead in soil is derived mo.inly from na1ural 

geological sources- These nnlurnl sources accounl for l-30n1gleod/kg (\\'HO 

1995) Typically values for lend in rurol soils in the United Kingdom are 

15-106n1glkg ,vith a geometric mean of 42mg/kg (Davies, 1983). ,\ geo,nctric 

n1enn of 48111g/kg for 2780 snn1ples has also been reported (McGrath, 1986) 

Conccnlrations of lend in urban soil vory greatly ln the USA, a study of 

city porks recorded concentration, of 200 10 3,300 n1g/kg (US EPA. 1989) 

Concen1rations of up lo I 0,960mg/kg hove been reported for urbo.n go.rden soils in 

the USA (Mielke et ol; 1984), and up 10 14,IOOmg/kg in the United Kingdom 

(Cu Ibo.rd Cl ol, I 988). 

Concentra1ions can exceed 20,000mg/kg around lead minning nnd 

processing operations (Culbo.rd et al, 1988) In areas ,,.,here lead-based paint has 

been used, soil samples taken near building foundalions ha\'e been reported to be

os high as 20,000mg/kg (Schmitt ct al, 1988, Knicge.r and Duguay, 19S9) 

In general, lead concentrations in soils near reads are lugb ,,here road 

traffic density is high Concentrations decreases cxponcnually "itb dislance from 

lhe rood (!PCS, 198,9), Continuous appltcation of SC\\"agC sludge resulu Ill an 

accumulation of lead 10 sotl !'or cnmple. sotl m:ching hca,, appliatioM O\C"r a 
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long period was found to contain 425mg/kg. compared with 47mg/kg in on 

untreated soil (Beckett el al: 1979) 

A study corned out in lbodon by Adogame, ( I 997) indic:ucd that lead 

levels in soils ,vcrc in the range 123-491 mg/kg for residential communities, I 50-

3,862nig/kg for petrol stations, l,473-I I ,246n1g/kg for battery industry and 7 l-

4,3771ng/kg for mcchnnic villages. 

Most recently, 11 study carried out in Logos by Osngie ( 1998), indicated 

that lcod levels in soils ,verc in the ronge of 454-3,089mg/kg for mechanic villages 

nnd 8l-983mg/kg for road sides. 

2.5.3 Cosmetics nod Medicine, 

Some traditional medicines and customs tuive been found to result in 

exposure 10 high levels of lead, most of which cannot be quantified \\1th 11DY 

degree of accuracy Rather than occuring as trace ingredients o r  trace 

contaminants, vurious lead compounds arc used as major ingredients in 1rad.11ional 

medicines in numerous part of the ,vorld (Table 4) Clinically o,cr lead poisoning 

dll' 10 traditional cosmetics ond medicines has been 1dffl1tlied 111DOng infants 

(Shaltout ct al, 1981, Fcm11ndo ct al, 1986, Shanna ct al 1990. Childl'ffl and

Adults (Pontifax and Gnig, 1985, Cueto ct al, 1989. �btchcl-Hcgg ct al, 1990, 

Gupta et al, 1990) There arc case report of lead 10\.idt)' sccood4J)· 10 inhl\141.ion of 
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lead from traditional remedies (Aslam ct ol, 1979, Shnltout, 1981, Cueto et al, 

1989. Shanna et nl, 1990, Michell-Hegg ct al, 1990). 

Often the use is not lin1itcd to odults, these niay be used on infants and 

young children as \veil as on \Vomcn In Ku\vait, the leaded "Kohl'' also called 

Al'Kohl' is traditionally applied 10 rB\V umbilic.11 stump of the newborn in the 

erroneous belief of a beneficial astrigent action (Fernando et al, 1981) An 

additional use of lead metal and lead sulfide is for inhalation of the fumes 

("Bokhoor") produced from heating on hot coals in the mistaken belief that this 

will calm irritable infants and children (Fernando et al, 1981 Shnltout ct al, 1981) 

Latin American countries also report the use of traditonn.1 medicines \vith high 

lead concentrations. For example, the Mexican traditional remedy "v..arcon" (lead 

Chromate and or "grcta" (mixed lend oxides), distributed as finely ground po\,dcrs 

may contain more than 70¾ lead They arc used in the treatment o( .. empacho". a 

gnstrointestinal disorder considered to be due to o blockage in the intestine 

(Trotter, 1990) 
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TAOLE4 

Sources or lead esposurc in 1ri11Ji1ion11I rnrdicincs 11nd cosmclics 

Sources of lead Comn1ents References 
(product) 

Sunna/Kohl Used in lndo-Pokislan and Aslam et al ( 1979): 

Hindu folk 
n1cdicinc 

Ookhoor 

Azarcon 

Skin ointments 
and cosmetics 

Sourc� IV/JO. I 99J 

other Muslims as eyes Fernando ct al 
preporotion; placed on ( 1981 ), Shalt out et 
conjuctival surface or as al, ( 1981 ), 
ostingcnt on umbilical cord Sharma Cl al. 
stump. Antimony originally ( I 990) 
used but lead cheaper 

Ground seeds and roots as Pontirax & Gard 
treatment for diabetes ( 1985) 
(8mglcad/g) 

Tribal custom 10 produce lead 
fumes to ,vard off evil. 

Lead chromate nnd mixed lead 
oxides as treatment for 
gastrointestinal disorders 
inMcxico and sou1h,vcstem 
USA 

Cosmetics used by Chinese 
actors: skin ointment in Eurooc 

Shahoul 
(1981) 

Cl 

Troller (1990) 

Lai (1977) 

al 
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2.6 Kinclic.s and l\tctnbolism in liumans 

2.6.1 Absocniion: 

Tho absorption of lead front environmental sources is not dependent solely 

of entry. It is olso dependent on the physicoJ ond chemical state in which the metal 

is presented, and it i s  influenced by host factors such os ogc, physiological s1a1us, 

nutritional condition and possibly genetic factors. (\VI 10 1977} 

2.6.2 Absomiioo aficr inhnln1ion. 

The absorption of lead from oir to blood involves two processes the 

deposition of air borne poniclcs in the rcspim1ory tract, and the clearance from the 

respiratory tract from circulation (Wl-10 1995) Using the lntcmauonal 

Rodiologicol Protection Commission (JR.PC), document on long dynan1ics (Tosk 

Group on Lung DynBnlics. 1966), o model wns developed which predicted that 35 

inhaled lead is deposited in the respiratory tract (40 to 50"/o of particles , ..... th a 

mean moss mcdion ocrodynBnliC diameter (MJ,iAD) ofO Sµm, such as arc typically 

generated by automobiles). These arc deposited primarily in the alvcolo.r sacs of 

the lung lead fumes ond vapours such as those generated tn opcr.uons Y.bcrc 

n,ctals ore cut or heated, arc of very small size and arc rcspirablc t\bsorpllon after 

deposition \viii vary according to the solubility of t.he l�d spc:ocs (cg lead 
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carbonate or lead chloride aerosols) and the inherent toxicity to macrophngcs and 

cilia (\VIIO, 1995) 

There arc no quantitative data on the absorption of  leaf 1n children aner 

inhalation c:.-<posurc II 1s known that young children ,ve1ghing only one sixth of an 

nduh inhnlo 40¾ of t he fairly volun1c of nn nduh and a propor11ona1cly higher daily 

air volume per unit measure (weight, body area) than do adults (Oarhrop, 1972) 

Aflcr controlling for \lreight and taking into account difference in the anatomy of 

the respiratory tract between adults and children, James ( 1978) calculated 11 rate of 

dcposiuon of lead panicles i11 children ,vhich v.-as I 6 to 2 7 times that of adults 

2 6 J Clbsorption Of Lead From The Qa-Stro tnrcsuoal Toucl

In older children and adults without occupational c.xposurc, lead absorbed 

by the gostro-intestinal tract comes from the intake of lead 1n foods bcvcn111cs and 

soiVdust. In pre-school children, there is concern O\ier the intake of both food and 

non-food items (e.g toys, soiVdust) Young children may take in lead from non

food items, Vla normal mouthing activities, ,vhich 1n the e.xtreme is the bch:i\iioura.l 

troit pica which refers to the ingestion of such matcruils as soil, ash. paint chips and 

plaster (US EPA, 1986a) For infants 11nd young childffll. the t'ttcnt ofabaorpuon 

of the lead 1n dust/soil i s  from the gutr01otestinal tnct l\ t'\lR'll�I\' iiuporto.nt. 

particularly for cl11ldrcn 1iV1n8 1n urban cm'ironmmt 
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carbona1e o r  lead chloride aerosols) and the inherent 10,ucity to macrophages and 

cilin (\VIIO, I 99S) 

There ore no quantila1ive data on 1hc absorption o f  leaf in children after 

1nhola11on c.�posurc It ,s lcnov,n 1hat young children ,veighing only one s1,1h of on 

ndult inhnlc 40% of 1he fairly volume of 1U1 nduh and a propor11on111cly higher daily

air volume per unit measure ("·eight, body Rrca) 1han do aduhs (llarltrop, 1972)

Mer controlling for "eight and taking 1n10 account diCfcrence in the ana1omy of 

the respiratory tracl between nduhs and children, James ( 1978) calcula1ed a rate of 

deposition of IC3d panicles i11 children ,..,hich was I 6 10 2 7 umcs that of adulll, 

2 6 3 &wiion Of Lead From The Gastro tn1csunal Tract 

In older children and adults wi1hou1 occupational exposure, lead absorbed 

by the gllSlro-inlestinal tract comes from the intake of lead 1n foods. bcvcro11cs and 

soiVdusl In pre-school children. there is concern O\ict the m!Ake of both food and 

non-food i1cms (cg. 1oys, soiVdus1) Young children may take in lead from non

food items. via normal mouthing actJvitics, ,vluch 1n the c.,trcme. 1s the �havioural 

1mi1 pica which refers to 1hc ingestion of wch ma1crials as soil, a.sh, pairt cl.11ps and 

plRSter (US EPA, 1986a) For infants and young chtldren, the extent of absorptt0n 

of the lead ,n dust/soil 1s from the gutrointcsunal tract ,� e,1rcmch imporw11 .. 

particularly for children li\.ing 10 urban en,ironrncnt 
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Gastrointestinal absorption of lead 10 humans, as in ex pen mental animals 1s  

inOucnced by dietary factors, nutritional status and the chemical fonn or the n1etol 

For exan1plc, lead ingested during pcnods of fasting is absorbed to a much greater 

extent thon leod ingested ,vi1h food (\VHO, 1995), Chamberlain cl al, ( 1978) 

rcponcd 45% absorption of lead chloride in fasting subJccts and only 6�. 1n 

feeding subjects Using similor procedure, I Icard and Chamberlain ( 1982) rcponcd 

absorption of63.3% in fasting subJccls 

Ziegler ct al. ( 1978) rcponed thoL young children, aged two \vceks to two 

years, absorbed 42% or ingested lead at levels of intake greater th311 5µglkg body 

,veight Onll ct al ( 1979) estimated an absorption rote of , ,.,,. for lead 1n p:unt 

chips in children ogcd 2 to 3 years Using dota from Day et al ( I 975) and Lepo,\ 

ct ol ( 1974), it has been cstim.oted that children 2 to 3 years of age ingest about 

IOOmgsoil per day Using alumiruum and titanium as tracers, Chwsing et al (1987) 

estim,llcd that children aged 2 to 4 years ingest bct\\ccn SO 10 100mg or soil dail). 

The average amount of soil ingested by young children has recently bcc:n �mated 

to be between 12.S and 2lmg/day (SAIIC, 1993) 

2 6 4 NutnuonQI S1a1us nnd Lud 1bsoo21ion via Gastrointestinal Too 

It has been kno,vn for some umc that the absorption and distnbu11on of 
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GasLrointcstinaJ obsorp11on o f  lead 1n humons, as 1n cxpcnmcntal animals is 

influenced by dietary foctors, nutritional status and the chemical form of the metnl 

for example, I cod ingested during penods of fosting is absorbed to a much greater 

extent than lead ingested ,vith food (\VI 10, 1995). Chamberlain ct al, ( 1978) 

reported 45% absorption of lead chloride in fasting subjects and only 6% 1n 

feeding subjects Using similar procedure, I Icard and Chamberlain ( 1982) reported 

absorption of 63.3% in fasting subjects 

Ziegler ct ol. ( 1978) reported thot young children, aged two weeks to two 

years, absorbed 42% of ingested lead 01 levels of intake greater than Sµg/kg body 

weight Drill ct al ( 1979) estimated an absorption nllc of I ?Ole for lead 1n paint 

chips in children aged 2 10 3 years Using dota from Day ct al ( 1975) and Lepo" 

ct al ( 1974), it has been estimated that children 2 10 3 yc:irs of age ingest about 

IOOmgsoil per day Using aluminium and titanium as tracers, Clausing ct al (1987) 

estimated that cluldrcn aged 2 to 4 years ingest bcn,ccn SO to 100ml' of soil dail) 

The overage amount of soil ingested by young children has n:ccntl> been cstilll2lcd 

to be bcl\vecn 12.S nnd 21mg.lday (SAIIC, 1993) 

2 6 4 Nu1a11onal Status nnd Lead absoa,tion via GIS]roin1e�una1 Tract 

It has been l.nown for some time that the �rption anJ cfutribuuoa of 
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lend MC affected by nutritionol status in both experimental oninuils and humans 

(Sobel ct al 1940) Viton1in D, calciun1 and phosphorus hove complex and 

interrelated effects on lead obsorption (Fullmer, 1990} lncrc.is,ng the 

concentration of 1,2S-d1hydrox}chole-calc1fcrol, tbe active mctabol11c of Vitamin 

D, either exogenously or endogenously, increases gas1ro1ntcstinol absorption of 

lend (fulln1cr, 1990). I lo\vcver, tJ1is effect 1s dependent upon the duration of lead 

exposure ond the magnitude of body lend stores This homcostollc mechanism for 

colcium and its dependence on nutritional status, as well as body burden of lead 1s 

complex (\VI 10 1995) This may explain the divergent resuhs of Lhe obsc�cd 

interaction 1n children (Rosen C1 al 1980} or the lack of a.ssociauon (Koo ct al 

1991} of lead \vith Vitamin D metabolism 

2.6 s Dermal absgcruil2n 

�1oorc et al. (1980} c.�amincd the uptake of lead acetate from t\VO twr

dorkcning cosn1etics through the skin of 8 hun11111 voluntCCl'S Onlv nunu1e 

quantities of lead (0-0.3% of the applied dose) were detectable in blood, and there 

\VOS only o slight increase in absorpuon when the uan "'"IS dlml8cd Lille-. ct al 

( 1988} ond Florence ct al. ( 1988} have reported the dcrnw absorption of 1norpnic 

lead compound leading to clcvn1cd levels of lead in human ui,,,. anJ or.,ut 
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2 7 The relationship or external Lead expose lo blood Lead conccnlralion in 

children 

Blood is  the compartment in ,vhich lead is most often measured as a

n1nrkcr of exposure. llowcvcr, it typically represents relatively recent exposures, 

since the half-life of lend in blood is  short (US EPA, 1986n) and has been 

estimated to be in the order of J6 days fron1 tracer studies (Rabinowitz ct al 

1975} Lead in the blood is derived from levels in the current environment and 

from lead stored in tissues (particulOJ'ly bone) that r�nters the blood during tissue 

mobiliution (Manton, 1985} Both population and experimental studies have been 

used lo estimntc the blood lead, 

2 7 .1 Ambient air Lead relatjon�hips in children 

Under ambient conditions (air Lead concenU1111on of 0.1 - 2 Oµg/m 1) and 

PbD levels less than I 44µmol/litre (<JOµg.ldl), the relation.ship bas bc'Cn dC5Cnbcd 

GS lincnr (Colombo, 1985) \Vhcn one calculates the rclauonship bct\\ccn PbB and 

the total contribution from air (direct inhalation plus indirect through dust/soil), a 

value of about O 14 - 0.24µmol/litrc (3 - 5µg./dl} blood pa µwm' is obtained 

(Orunclcrccf, 1984, US EPA. 1986a) UNIV
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2 7 'fhe rclntionship or csternnl Lead expose to blood Lead concentr11tion in 

chihlren 

.Blood is the conipartmcnt in ,vhich lend is most oflen measured as a 

n1arker of exposure, 1-1·0,vever, it typicolly represents relatively recent exposures, 

since the half-life of lead in blood is short (US EPA, 19860) and has been 

estimated to be in the order of J6 days from tracer studies (Rabinowitz er al 

1975). Lead in the blood is derived from levels in the current environment and 

from lead stored in tissues (particularly bone) Lhat r e -enters the blood during tissue 

mobilization (Manton, 1985). Both population and experimental studies have been 

used to estimate the blood lead, 

2.7.1 Ambient air Lead relation5hips in children 

Under ambient conditions (air Lead concentration of  O I - 2 Oµg/m 1) and

PbB levels less than l.44µmol/litrc (<JOµg/dl), the relationship has been descnbcd 

as linear (Colombo, 1985). \Vhcn one calculates the relationship bet\VttO J>bB and 

the total contribution from air (direct inhalation plus indirect through du�t/so1I), a 

value of about 0.14 - 0.2411mol/litre (3 - Sµg/dl) blood per µg/m' IS obtDJ.OCd 

(Brunckreef, 1984; US EPA. 19860) UNIV
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The relationship of PbB 10 dictnry intake hns been es1in1a1cd from 

c.,pcrimcntol {Stulk 1974) nnd as ,vcll ns population studies (Ryu ct al 1983) a 

slope of 0.0096µmol/litre (0.211g/dl) per 11g lend/day was obtained for infants aged 

8 10 196 days. 

2.7.l Drinking \Yntcr 
In a study by Sherlock et al (1982), a cube root rclationslup bet,veen lead 

levels in drinking water and blood lilted the data generated 

2. 7. 4 Soil and dusl

h is cxtren1ely difficult to choose the most appropriate model 10 descnbc 

the soil/dust 10 blood lead relationship given the many variables involved in 

determining the exposure pall cm of children and the Kinetics involved bct,\cen the 

levels in the cn,�ronmc:al and the child A review of the available studies sho,vs the 

extreme variability in slopes obtained (0.028-0 36µmollead/litre (0 6 7 6µg/dl) 

blood for each IOOOµg/gsoil and 0.00096 - 0.35µmollead/htrc (0 02-7 2µg/dl) 

blood for each IOOOµg/g dust consumed by children (US EPA. 19861) Detailed 

consideration hll.S been given to the process for the G.SSCS5mCnl of lend 

contamination in soil and the dcrivauoa of soil clean-up cntma by \\'L,on (1991) 
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The guideline model uses a PbO target and slope for the soil Blood lead 

relationship in the panicular commun11y in order to derive a PbB guideline For 

house dust, a median value oro 086µn1ollcad/li1rc (I 8. µg/dl) blood per IOOOµg 

lead/gdusl 1n children appears 10 be based on data of reasonable quanlity, as docs 

the O 105µmol/litre (2 2µgldl) blood per IOOOµglead/gso,I from the same authors 

According 10 Elwood (1986), studies of the association bel\vcen lead 1n 

house dust and PbO have given inconsistent test results and in general the only 

studies in \Vhich statisltcally significant ossociation hllS been found arc those where 

lead levels in dust are quite high Landrigan et al (1975), found a highly significant 

associouon between PbO and dust I� in an area with a mean level of 

4022 µg/lcad/gdust but not in t,vo area with mc.lnS of 922 and 8 I 6µglcad/gdust. 

111c US EPA (1986a) summariz.cd D series of studies from which the overall 

relationship ,vas judged to be 0.86µmoVlitrc (ISµg/dlblood per IOOOµg lcad/g 

dust Duggan ( 1980), reviewed the literature o.nd detcmuncd tNt a ,lope of 

O 24µmol/litrc (5µg/dl) per IOOOµg)ead/g dust is reasonable 

The overall relationship bct,..-ccn PbB and dustlsoillcad depends on the 

concentrations and bio availnb1lity as ,,..ell as the prownurul) and linkage bct\\ttn 

humans and their environment thil relationship \'lllCS among localts 
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The guideline model uses a PbO 1arge1 and slope for 1he soil Blood lead 

relolionship in 1he panicular eommunily 1n order 10 derive a PbB guideline For 

house dusl, a n1cdian value oro 086µmollcad/li1ro (I 8. µg/dl) blood per IOOOµg 

lead/gdust 1n children appears 10 be based on da1a of reasonable quanli1y, as docs 

lhc O 105µmol/hlre (2.2µgldl) blood per IOOOµglcad/gso,I from the same aut11ors 

According to Ehvood (1986), studies or 1hc associntion bet,vecn lead in 

house dust and PbO hove given inconsistenl test results and in general the only 

studies in which s1atis1ically significant associ111ion has been found arc those ,vherc 

lead levels in dust are quite high Landrigan ct al (1975), found a highly sign11ican1 

associalion between PbO and dust lead in an area ,Yith a mca.n level of 

4022 µgllead/gdust but not in t,vo area ,Yith me.ms or 922 and 8 l 6µglcadlgdust 

111c US EPA ( 1986a) summarized a series of studies from ,vltich the overall 

rclalionship was judged 10 be 0.86µmoVlitrc (18µgfdlblood per IOOOµg lead/g 

dust Duggan ( 1980), rcvicv,1ed the li1craturc and dctcmuncd that a slope of 

O 24µmol/litrc (5µg/dl) per IOOOµglcad/g dust is reasonable 

The overall rclationslup bct\\'CCll PbB and dust/soillcad depends on the

concentrations and bio avuilob1h1y as ,veil a.s the prowrumil)' and lml-.gc bc-l,,'ttll 

humans and their cnV1ronmcn1 this relationship \'&nCS among locales 
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The initial distribution of lead 111 the body may depend upon the rote of 

delivery of blood to various organs HO\vever, it would appear Lhat dis1nbu11on 

occurs in a similar manner regardless of route of absorption's (Kehoe, 1987) 

�od is distributed to both sofT tissues (blood, liver, kidney, ere) and 

1n1ncrahzing systems (bone and teeth) Bone may be affected adversely by lead but 

olso serves BS the body's major storage sites. One absorbed, lead is not distributed 

homogeneously throughout the body but rather 11110 several distinct compnnments 

Such biokinctic movements have been cxplamcd by Rabinowitz cl al (1976) using 

n thrcc-companment model. 

In adults, approximately 94¾ of the body burden of lead is 1n the bones 

whereas only 73¾ of the body burden in children is located in Lhis comp11rtmen1 

(OllIT)', 1975, 1981) rn vic\v of the c.'Ctrcmely long half�ifc of lead 1n bone, this 

companmcnls can serve as an endogenous source of lead to other companmcnts 

long aficr C.'q>Osure ceases (O'Flahcny er al , 1982, Kehoe, 1987) 

Under steady-state cond111ons, about 96° o of PbB u 1n the m1luOC)1C \t 

PbB conccntrnlions of <1.92µ,nol/litre (4011g/dl), whole blood and SCt\lm IQd 

levels irn:rcasc linearly 1n a posnive m1Mcr At higher PbB concentration, a 
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curvilinear relationship is apparent and the scrum 10 blood ratio increases 

dramatically (Manion nnd Cook, 1984) Such Kinetic rela1ionsl11ps may be altered 

during pregnancy From in,-i1ro data (Ong and Lee, 1980), fetal haemoglobin 

oppcars to hove a greater affinity for lcad than adult haemoglobin 

Uono lead is readily rnobiliz.cd 10 blood and the cfTccl is most npparent 1n 

people Y.ilh a history of occupauon.il e.xposurc, bone lend also appears 10 be o 

major source of blood lead in older people ,vith prC\;ous amb1cn1 exposures 10 

lead Of particular importance is mobilizn1ion of lead from bone in prcgnMI 

,vomen and nursing mothers (S1lbcrgeld, I 991) TI1e mobilization of lead from 

bone 10 the more bio avaJlablc material blood co1npartrncn1 poses a nsl.. to 1he 

fc1us and mother 

2. 8 I. Tmnsplacent;lf Transfer

Lead is readily transferred fron1 the mother to !he de, eloping infant dunn14 

prcgnnncy and accumolatcs in bone during gestation (Barftrop 1969) Tht' lead 

concentrauon 1n cord blood IS 85-�. that of matcmal blood �loorc ct al (19�2) 

reported o geometric mean level of O 67µmol/htrc (14µ�fdl) 1n 236 prqtllAllt 

women The me.in conccntnllon of lead Ill umbilical cord blood fron1 s:ample or 
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over I 1.000 women ,vas O 298µmol/lilre (6.6±3 2µg/dl) (Bellinger cl al , et al, 

1987) 

2.9 Ellmin111ion nnd E1crclion

In humon's lead is eliminated fron1 the body in both urine and fcaccs Any 

dietary (including wo1erbome) lead nol absorbed in the gastrointestinal trnct is 

excreted in faeces Airborne lead that has been s,vallowed and nol absorbed is also 

eliminated in this manner (\VHO, 1995) Blood lead not returned in the body is 

C.'<crctcd in urine or faeces, the latter by biliary excretion. 

Chamberlain (1983, 1985) examined tho relationship between the level of 

exposure and rate of lead excretion Renal clearance at PbD levels ofbct,vccn I 2 

and 3.8411m0Vlitre (25 and SOµgVdl) ,vas found 10 increase at a rate approximating 

tho increase in plasma lead 

Chamberlain (I 985), estimated endogenous faecal lead loss 1n10 lhe 

gastrointestinal tract following administration of lcad-203 via the inbaJa1ions and 

parcntc:nal routes These estimates suggested a clearance of approximately O 5• • of 

administered dose per day PbB concentrations ,vere under I 2µmoVhtrc (2Sµg.'dl) 

A special form of C.'<cretion of endogenous lead 1s through breast rrul1' Studies of 
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breast milk indicate Iha! lead concenlrations correlate with maternal PhD 

concentrations, (Ong et al, I 98S) 

2 IO Biochemical EITttls Or Lead Jn Children

Blood lead (PhD) 1s distributed between 1he plasma and the erythrocyte 

There is less than I% in the plasma for PbB level of up to 4 Sµmolllitrc ( I 00J1g/dl) 

(1'.lanton and Cook, 1984) The cu1V1hncar relauonship of scrum blood lead IS

sho\vn in Fig 3 The data shows 1ha1 1he erythrocytes have a capacity 10 bind lead 

up to PbB level of about 2 4µmoVhtre (SOµg/dl) Above 1h1s level a fairly rapid 

incrcnsc in  1hc scrum levels occurs 

Lead is bound 10 haemoglobin in blood and has a greater affinity for fetal 

haemoglobin than adult haemoglobin (Ong and Lee. 1980) Also 111CTC4SCd fetal 

haemoglobin has been found in cases of human and C.'(J)cnmental arumaJ poisoning 

(Albahary, 1972) 
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2.10.1 J-foem Synthesis 

Lead is known to affect several enzymatic reactions critical in haem 

synthesis causing abnonnal concentrations of haem precursors in blood and urine 

nnd urine. These effects of haem synthesis arc sho\vn in Fig 4 

As sho,vn in Fig 4, lead inhibits the activity of three enzymes of the bio 

synthetic poth\vay, 5-nminolaevulinate dchydrat11se (ALA-D), coproporphymnogen 

ollidasc (COPR0-0) and ferrochclotasc (FERRO-C) This depletes haem synthesis 

and depresses the synthesis of the initial and ruto-limiting enzyme 5-

aminolaevulinatc (ALA systhase). As a consequence, there is increased production 

and excretion of the precursors ALA ond coproporphyrin (COPRO} with increased 

circulntory protoporphyrin (PROTO) usually bound to zinc. In the red eel� 

diminished synthesis of monooxygcnasc (cytochromes P450) comprises drug 

oxidation and is bound to haemoglobin (\VHO, 1995). 

2 I 0.2 PCQtooorphyrin levels 

Lend interferes ,vith the conversion of protoporphyrin to 113cm b} feno 

chelatose. This protoporphyrin exists under these circumstances pnmanl}' as zinc

protoporphyrin \vith a portion remaining free (Chisolm and Oro\,'fl. 1979) 
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A study by Koren et al (1990) of material and umbilical cord lead and free 

erythrocyte porphyrin (FEP) levels for 9S mother-infant pairs showed a correlation 

between maternal a.nd cord PbB, \vitb maternal levels exceeding nconatol levcls 
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2 10.3 Coproporphyrin Levels 

One of the earliest observed effects of lead poisoning \\'aS a rise 111 

coproporphyrin excretion in the urine due to inhibition of coproporphyrinogcn 

oxidasc (Campbell ct al, 1977). 

2.10.4 0-Amimologwline Acid Levels In Urine And Blood 

Like protoporphyrin, circulating and c.xcretcd levels of ALA arc likely to 

be best described as a continum of effect Elevated levels of these compounds nre 

of imponancc Since neurological fe3111res of lead exposure hove been ascribed in 

part to increased circul'11ing levels of ALA (1'1oorc et al, 1987). The rise in 

conccntrntion during lead cxposurcd is a functiom first of decrearcd activity of 

ALA dehydrat11se (ALAD), ,vhich is uniquely sensitive lo lead toxicity, and 

subsequently of incre11sed activity of the initial BDd rote-limiting enzyn1e of hne111 

biosythesis, ALA synthase (Meredith cl al., 1978). 

Other elfcels of decreased haem synthesis tbc potential in1pact of n 

reduction in the body pool of haem nnd hncm precursor is sho\vn in Fig 5 (\VHO. 
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2 10.5 Vjtamio Q

Fonnation of the most important vitamin D n1e1abolite. 1,25-dihydroxy 

vitamin D, is by la-hydroxylation of25- hydroxyvi1an1in D an the kidney This is 

medialed by 25-hydroxyvitamin D-1 a-hydroxytase, a cytochrome P450-

depcndent enzyme in the mitocliondria of the renal tubules Scrum concentrations 

of l,25hydroxyvitamin D arc mcuurcd in children as an 1ndicn1or of the effect of 

lead on the enzyme system mediating in the initial hydroxylation. 

Ho,vever, other factors such as dietary iotolce and the physiological needs 

for calcium and phosphorus, and tho level of calciotropic hormones such as 

parathyroid hormone, can regulate tho production and circulating conccnrrations of 

1,25-dihydroxy-vitnmin D (Rosen and Chc.sncy, 1983). 

Rosen cl al ( 1980) studied children ,vitb PbB levels in the rt111ge of I 58-

5. 76µmol/l (33-12011g/dl). \Vhilc the most striking dccrel\SCS in scrum 1,25-

dihydroxylvitamin D occurred in children ,vhoso PbB level \VIIJ 2 97µmol/litro 

{6211g/dl), the effect was considered 10 be evident io the range of I 58-

2.64µmol/litrc) (JJ-5Sµg/dl) ,vhen compared to age and roce 1',,fatchcd control 

group with PbB levels in the range of 0.48- l.248µmol/litrc (I0-26µg/dJ) 

2 1 o 6 H11ea1otopoctic System 

Lead-induced anaemia can be a direct consequence of inhibition of hac_n1 
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biosynthcsis, it is not necessarily associated \vith iron deficiency. It may be 

associated with alterations or globin synthesis (Albahary, 1972) More importantly, 

the synthesis of a- and I}- globin chains may become asynchronous (White and 

Harvey, 1972). 

The PbB threshold for decreased haemoglobin levels in children i s  

estimated to be approximately 1.92 µmoVlitre (40µg/dl), (lPCS, 1977). I lo\vcvcr, 

a cross sectional epidemiological study of 579 children aged 1-5 years in 1974, 

living in close proximity to a primary lead smelter showed that adverse effects on 

hnematoorit may occur at lower PbB levels (Sch\v.utz et nl; 1990). 

2.1 o. 7 Anaemia 

Defined ns a baematocrit belo\v 35¾ \VOS not found at PbB levels less than 

0.92µmol/litre (2011g/dl). There wa.s a strong non-linear dose response 

relationship at higher PbB levels ,vhich ,vas inOuenced by age. Anaemia hns been 

commonly associated with adverse effect of occupationnl lead exposure. It has nn 

effect that is easily diagnosed clinically and is recognised as a marker of lead 

toxicity. 

Anaemia may result from either a decrease in haemoglobin production or 

an increase in the mte of destruction or erythrocytel (!PCS. 1995) An analysis, 

mnde in 1974 of the association bet,vccn PbB levels 1111d hllematcx:rit in 579 
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children (1-5 years of age) living near a prima,y lead smelter has rcc:cntly been 

presented (Schwartz ct al, 1990) a hacmatocrit \'&Jue of less than 35¾ \\11.S used to 

indicate an adverse effect. The study concluded that there wns no adverse effect of 

lead at PbB levels belo,v 0.961'mol/litrc (201'g/dl) Furthermore, lhe risk of having 

a haematocrit value below 35% for a I-year olds was 2,� at PbB levels bct,vecn 

0.96 and J.871'molllitre (20 and lOl'g/dl). The degree of iron deficiency mny 

aCGOunt for a substantial proportion of this 2%. In this study, the level at ,vhich 11.n 

effect of lead on the induction of anaemia ,vas demonstrable ,vas about 

I 921'mol/litrc (401'g/dl). 

2 1 o.s Pyrimidine -s' - nucteo1idasc aciivitv 

Inhibition of erythrocyte pyrimidine -5' - nuclcotidasc leads to 

accumulation of pyrimidine nucleotides, ,vbich has been associated ,vith induction 

of basophilic strippling (IPCS, 1995). 

2.10.9 Ervthropoictin PrQductiQo 

Graziano ct al (1991) found depressed serum erythropocitin levels in 

females ot mid pregnancy and at delivery associated statistically with PbB level 

crythropoietin is a glycoprotcin produced in the renal proximal tubules ,vhieh 

regulates both steady - state and accelerated erythrocyte production (\VHO, 1995) 
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2 10.10 Neurotic effects in children 

The majority of the epidemological research on the health elfec1s of lead 

has been focused on children because 1n comporison with adults, they arc more 

vulnerable to lead in several respects (Davis a.nd Grant, 1992) 

2 to 1 I Studies o(Low-Jcycl wdJ;ffegs oo the.Cen1mt Nervous S)•st� 

Several ,vell designed and carefully conducted cross-scerional and 

rctrospcetive cohon studies in many di1Tcrcn1 countries hove been conducted 

(Lansdo,vn el al, 1986, Pullon ct al 1987, Fergussion et al, 1988, Silver ct al, 

1988, Bcrgomi cl al, 1989. \ViMcke ct al; 1990, Kyngbye ct al. 1990, Needleman 

et al: 1990, Yule ct ru 1981, Ha,vk et al 1986, Schroeder ct nl. 1985) as sho,vn in 

Fig 6 (the mean intelligence quotient (IQ) scores (in most cases adjusted for 

potentinl confounding factors) achieved by children 1vi1h different blood lead lcvcls 

from several of these studies some inconsistencies can be found 1n the results of 

these studies, but the ,veigln of the evidence clearly supports the hypothesis 1ha1 

dccren1ents in childrcns cognition are evident nt blood lead levels ,veil belo,v 

25�ig,'dl. No threshold for lead 1 Q relationship is disccrnable from there data. 

Most investigators report lo1vcr IQ scores among the more highly c.�osed 

children but these differences have not uniformly reached statistical s1gnlic:ance 

(that is p < o.05) One v.'tl.y 10 synthcsiie the data from different studies is meto-
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analysis. Evaluation of 24 major croS!-sectional studies provides IQ scores are 

inversely related 10 lead burden (Needleman and Gastonis, I 990) 

Although available evidence is not sufficient to conclude that lead

associated deficits are irreversible. A foUo\v-up study reported thnl lhe educational 

success of a cohort of young adults were significantly inversely associated with the 

amount of lead in teeth they shed as fU'SI and second graders (Needleman cl al 

I 990). In this study, dentine lead levels above 20ppm \VCre nssocin1cd \vilh a 

seven-fold risk of not graduating front high school, a six-fold risk of having n 

reading disability, de6ci1s in vocabularly problems \vith anention and fine motor 

co-ordination. greater absenteeism, and lo\ver class ranking. Although dentine 

lead IGVcls did not correspond in any simple \VBY to blood lead levels, lbe available 

pre-school blood lead levels of the more highly c.xposcd children averaged 3Sµg./dl 

(Needleman et al, 1979). Increased circumpulpal dentine lead levels (> I 6ppm) 

have been linked to higher mies of learning disabilities in a recent Danish study ns 

well (Lyngbye ct al, 1990). 

To address methodological limitations of cross- sectional studies of lead 

and child development, a number of prospective studies begun during the 1980s 

Dlood lead measurements begun during the prenatal period and continued for 

several years, along \vith a.sscssmcnl of dcvelopn1cn1. In several but not o.11 
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cohorts, prenatal exposures have been associated \vith slo,"er scn�ory motor and 

delayed early congnitive development (Bellinger ct nl, 1987, Oelhngcr ct nl 1991, 

Dietrich ct al, 1991, Enhart et al. 1986) \\'i1b IO\Y postnntnl exposures and 

favourable socioecono1nic condioons some of these cnrly associations n1ny 

nucnuate as children gro,v olcler (Bellinger et al, 1991} In addition, several studies 

have noted that children's cognitive performance in the preschool period n1oy be 

associated ,vi1h early postna1al lead exposures (�lc.i\licheal cl al, 1988, Oelhngner 

ct al, 1991). II ,viii be necessary for theses prospective studies 10 follo\v the 

respective cohorts into the school - age years in order for the full in1plica1ions of 

these early pauems 10 become clear 

Questions are frequently raised about the practical significance of the 

difference frequently observed bel\Ve<:n 1he IQ scores of n1ore e.'<poscd and less 

exposed children from the previously described po1>ulation of children studied by 

Needleman et al; ( 1979), a shin in mean IQ score of 4-6 points as a result of lead 

exposure ,vas associated ,vi1h a substantial increase in the pre\'alence of children 

severe deficits (Lhal is, less thon 80) (Fig 7) similarly, in this population the shift 

,vns associated \Vilh an absence of children \\•ho achieved superior function (that is, 

IQ scores greo1cr than I 2S) 
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2 10 12 Renal System 

Acute exposure 10 lead is kno,vn 10 cousc proximal renal tubular damage, 

characterized by generalized aminoaciduri11, hypophospha111emia ,vith relntt\ic 

hyperphosphatura and glycosuria (Chisolm, 1962). Cellulnr structural changes 

include nuclear inclusion bodies, mitochondria changes and cytomcgnly of the 

tubular epithelial cells (Cramer ct al; 1974) Diagnosis of lead-induced rulered renal 

funcntion or disease is difficult since there ore no specific indicators blood level 

urea nitrogen (BUN) and crcatinine levels become elevated only ,vhen t\vo thirds 

of renal function has been lost (Bernard and Becker, 1988) 

2 Io 13 CardiovllS.91lar Svstc:rn 

Thero is o good evidence th:it signs of clinical le.id poisoning sometimes 

include evidence of toxic action on the heart (IPCS, 1977) Kopp ct ol (1988) 

revic,ved tho cardiovascular actions of lead and concluded that the degree of 

cardiovascular involvement during episodes of acute lend intoxication depends on 

the duration of exposure and dose. 

2 10 14 Qas1roir11es1inol System 

Colic is seen in children ond US EPA (19S6a) concluded thllt lhe lo\\est 

observed adverse-effect level ,vas in the rnngc of 2 88-4.88µmoVhtrc (60-

10011g/dl). 
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2 IOJ5 Liver Effects 

The effect of lead on haem synthesis may alter the functionnl capac11y of 

the hepatic cytochrome P-450 syste1n to the metabolize dn1gs (IPCS, 1995) 

Sacngo et al { 1984) round decreased urinary excretion of 6-P-hydroxycortisolin 

26 children ,vith a mean PbB level of 2. I lµmoVlitre (44µg/dl) TI1e dt!Creased 

formation of the metabolite ,vns attributed to lead inhibition of the cytochrome r-

4 SO-dependent mixed function oxidase 

2. Io. 16 eostaatal Growth ond Stature Effects

Several rcpons hove suggested that the physical gro,vth stature of children 

may be reduced by exposure to lead (Mooty et nl; 1975, Johnson nnds Tetunn. 

1979, Routh ct al, 1979), but the influence of other foctors { e.g., race and diet) has 

oficn made it difficult to isolate lead as a casual ogent for such effects in hun1an 

populations. Multivariate regression analyses or NHANES dote for approximately 

2700 children in the USA (Sch,vanz et al., 1986) provided more conV1ncing 

evidence or o significant association bcl\vccn increasing PbB levels and reduced 

height, weight ond chest circunlference aficr adjusting ror age. race. sc.x and 

nutritional covariates. 
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2 I 0. 17 Effects On Chromosomes 

Oalpha et al ( 1983) examined blood samples taken from 19 children living 

in a contaminated area near a smelter and having PbO lc\'els in the range of I J9-

3.02 µmol/lilre (29-63µg/dl) they found on tho SCE frequency 

2.1 o 18 E[iycts on The Thyroid Function 

Siegel ct a.I (1989) tested 68 children for thyroid funelion and for l,bn and 

found no statistically significant reJalionship bct\vccn lend nnd total or free 

thyroxine 

2 10.19 E[®IS on Imnunc.S�1cn1. 

A study of 12 pro-school children (Reigart and Grabe 1976) \vith PbB level 

> I 92 µmol/litre (4011g/dl) did not reveal allercd immunity in con1parison with a

con1rol group. 

2 11 Clinical Signs nnd Sympto111s or Lend Toxicity in Children 

Early signs of tend poisoning in children arc highly variable and can be very 

difficult 10 disccn1 in the young nonverbal child Typically, children have no overt 

signs of toxicity until blood lead levels c.xcccd 20-30 µg/dl. Early signs of tox.ioty 

arc non-specific and may include sleeping difficulties, decreased appetite and 

hyperactivity (Sciorillo ct :ll; 1992) Once blood levels c.-<cccd SOµg/dl 

manifestations become more obvious e.g. marked im111bility and anorc:\io Seizures
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111l1Y occur at blood lead levels as IO\V as S0-60µg/dl \Vhen lead levels exceed 80-

1 OOµg/dl, frank encephalopathy ,vith lethargy, seizures, cerebrnlocdcma, and dea1h 

occur (Shannon 1998). This can be seen as sho,vn in Fig (8) below 

2 12 Prevention nnd Control of Lead Poisoning in Children 

2.12 I Screening 

Screening is important both to ensure that poisoned children ore identified 

and to generate data to target primary prevention activities Virtualy all children 

should be screened for lead poisoning. screening children ,vith a high probability of 

c.xposure to high-dose sources is the highest priority. Screening should be done

using a blood lead test, arc (ATSDR., 1993) 

2 12 2 ClossifiClltion on. Thg Basis of Screening Tesl Resuhs 

On the basis of screening test results, children can be clnssilied into 

categories according to their risk for adverse effects of lead 11,c urgency and type 

of follo,v up arc based on these risk classes. 111ese classes arc sho,vn in Table 8. 
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-
Death v., 

. 

[(I 

Encephalopathy 
Nephropathy . 

Frank Anemia . •

Colic 
i,!! 

Hemoglobin Synthesis [!• 

Vitamin D Metabolism • ,,• 

Nerve Conduction Velocity • i• 

Erythrocyte Protoporphyrin) 
Vitamin O Metabolism) 

• 

Developmental Toxicity 
IQ 1 � 

) t 
l(i 

Hearing 

Gro,vth ] t 
Transnlacental Transfer • 

t 
lncrcnsc function t 

Decrease function 

Note: n,c lei-els /11 this ,11ngra111 do 110111ecessanly 111dicatc the /011 rst te,'t!ls at w/11ch
lead exerts an effect. n,esc ore the lel'cls at wluch st11d1es /l(Jl'I! adequately ,1,,,1101L1lr<1tcd 
(111 effect. 

Sources: ATSDR. /990. 
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TABLEi S 

Clnsss or child nnd rrcon1n1cndrd nction according to blood lend 
n1easure1nent 

Clnss Blood Lend 
Concentration( ua/dl) 

Action 

I 

IIA 

LIB 

w 

IV 

V 

!:9 

10-14

15-19

20-44°

45-69°

>70°

Low risk for high dose exposure: rescree 
aOer 24 months High risk for high dose 
exposure· rcscrccn o.f\cr 12 months 
Rcscrccn o.f\cr 3 months 
lf many children in the community have 
blood lead levels � I 0, community 
interventions (primary prevention 
activities) should be considered by 
appropriate agencies 
Rescrecn 
T akc a history to assess possible high
dose sources of lead Educate parents 
about diet. cleaning, etc. test for iron 
deficiency Consider environmentnJ 
investigation and lead tward abatement 
if levels persist 
Conduct a complete medical evaluation 
Identify ad eliminate environmental lead 
sources. 
Begin medical trcall11Cnt 
environmental assessment 

remediation ,vithin 48 hours. 
Begin medical treatment 
environmental assessment 
rcmediauon immcd1atclv 

and 
and 

and 
and 

• Based on conlinnatory bloodlead level

Source: AS1VR 1993 
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2.13 Trcntn1cnt of Lead 'foJicity

2.13.1 rhnrmac.oJogy of Chelating Agent 

79 

Several drugs arc used in the treatment of lead poisoning These drugs, 

cnpnblc of binding or chelating lead, deplete Lhc son nnd hard (skeletal) tissues of 

ncute toxicity All drugs have potential side effects and must be used ,vith caution 

The bnsic phormacologic characteristics of the various drugs arc described bclov,. 

I 
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2.13 Trentn1cnt or Lend Toxicity 

2.13.1 Phnrmn@lQ&v o(Chc!atins. Agent 

79 

Severn! drugs nrc used in the treatment of lead poisoning These drugs, 

cnpoble of binding or chelating lead, deplete the son and hnrd (skeletal) tissues of 

ncuto toxicity. All drugs hnvc potentinl side clfccls and musl be used \Vith caution 

The basic phnm1ncologic characteristics of the various drugs arc described belo\v 

•
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TABLE6 

Chcl11ting Agents Used in Trealing Children ,vilh Lend Poisoning 

Product Nnmc Generic Name Chemical Nnme Abrcviation 
Cnlcium Disodium Edctnte Calcium disodium CaNa2EDTA 

Vcrscnoto Sodiu1n Calcium Ethylcncdinminc BAL 

tctrnncctotc 

Bnl in Oil Dimcrcoprol 2,3-dimecnpto-1- D-penicillaminc
propnnol 

Cupriminc D-pcnicillnminc 3-mercapto-D- 01',fSA 

valine. 

Chcmct Succimer Mcso2,3-di-
mecnptossuccinic 
ocid 

So11rcl!: ATSDR /995. 

•
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2.14 Prcvnlcnce studies or Lend in Children in Arri en

The nvnilablc data on PbB ond the actual prevalence of childhood lead

poisoning in Africa i s  liniited. The niost derailed study or childhood lead poisoning 

in Africa has been done is South Afric, especially in the Cape Province Groblcr ct 

al. (1985) found the Pbll for children in o rcniote oren of South Africa 10 be J 4 

pg/di, a value thot is  higher than the current overage for the U S population A 

study conducted by Deveaux ct ol, (1986) of PbB of socially deprived children. 

aged bct\veen 4 and 6 year of age, from pre -school center in Cape To\vn DbP to 

be l6µg/dl and that about 4% of the 300 children studies hod Pbl3 of IJµg/dl or 

higher. Von Schimding nnd furglc. (1984) conducted a prevalence study in \Yhich 

involved 120 "coloured", first and second grade children in Cape Peninsula 

showed o hvo-fold difference in PbB between the urban (22µg/dJ) and rural 

11 µg/dl) children A follo,v up study found that 17% of the school children in 

,voodstock (loc.itcd neat the central business district or Cape To,�n) had 

PbO>IOµg/dl and that obout 90% of block children and 6�1. of \\hite cluldren had 

PbD > tOµg/dl (Von Schimding ct al, 1991) The avmage PbO for duldrco in

schools odjncent 10 highways \\'ilS 18-21 11g/dl compared to lJµg/dl 10 schools

removed from hca vily traveled roads Children \\ith high PbO gt'llCnllly sho" cd

signs of behavioural ond biochc111ieal nbnom\lhllcs (Von chirncllJltt. 1988) ,\
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resurvey of grades one nnd t,vo pupils in ,voodstock was done in 1991 follo,ving 

the reduction in  lead content of petrol from 0,84 to O 4g/l (Von Schimding el nl, 

1995n), no significant difference ,vo.s found in overage PbB during 1982 (16µg/dl) 

nnd 1991 (16µg/dl), and about 62% of the children still showed) PbB >1511g/dl in 

1991 

Reported average PbB in various communities of the Capetown, South 

Africa include 14µg/dl in HoutBay, 15µg/dl in Mitchell's Plain, 16µg/dl in both 

,voodstock and Schotchcskloof (Von Schimding et ol, I 99Sb). Between 93 and 

100% of the children in these communities have Bpb > IOµg/dl In the mining 

villnge of Agcneys (North-,vest Cape). average OPb of children ,vo.s found to be 

I 611g/dl and close to the 13µg/dl in the village of Pella located about 40km from 

Aggcys (Von Schimding ct ol, 199Sa) The high PbB levels in rural and urban 

communities arc evidence that childhood lead poisoning associated \\ilh clvatcd 

lead levels in the environment ha.s become pcr\'asivc throughout the province and 

presumably the country ns ,vcll. 

A recent report suggests that 100¾ of the children 0-2ycar old and 62�• of  

those 3.5 years ,vho live in the urban areo.s of Afiica M\'C PbB colltffltration of 

I Oµg/dl or higher (Alliance to end Childhood Lead polSOrung. 1994 ). th� 

estimates ore believed to be c.-.aggcn11cd It is b«n susgestcd that I �-JO"• of the 
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children in some urban nrcas of Nigeria have PbB levels over 2511g/dl (Nriogu, 

1992) High lead levels (28-32µg/g average) ,vere re-cen1ly reported in the hairs of 

school children \Yho lived near a major road in Kumasi, Ghana (Golo,v and 

K ,vnnsha-Ansah, 1994), 
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CllAPTER TIIREE 

�IATERlt\LS Ai'ID l\lETHODS 

3.1 Description or Study i\rra

Lagos State was created on r>lay 27, 1967 by vinuc of Stotc (creation :ind 

Transitional Provision) Decree No 14 of 1967, ,vhich rc.\trictcd Nigeria's 

Federation into 12 States Prior to this Lagos municipality hns been ndn1inistercd 

by the Federal Government Lhrough the Federal t.1inisuy of Lagos Affairs as the 

regional authority ,vhile the Lagos City Council (LCC) governed the city of Logos 

Equally, the metropolitan areas (Colony pro,-ince) or lkcjn. Agcgc, Mushin, 

lkorodu, Epe and Dadagry \\'Crc 11dn1inistcrcd by the \Vcstem Region The Stale 

took-off as an administrative entity on April, 1968 ,vith Lagos Island serving the 

dual role orbc,ng the State and Federnl Capital. l-lo\vevcr, ,vith the crcntion of the 

Fcdeml Cnpital Territory of Abuja in 1976, Lagos ceased to be the capitol or the 

Stale which ,vns moved to lkejn 

The s1a1e is located on the Soulh-\Vcstcm port or Nigeria on the narrow 

coastal plain or Dight of Oenin. II lies approximately on the longitude 20° 42'E 

and 3•22· East respectively and bet,vccn lat 60° 22'N and 60° 42'N II is bounded 

in the North nnd East by Ogun State of Nigeria in the West by the Republic of 

Benin nnd stretchc., over 180 Kilometers olong the Guinea Const of the Oigh1 or 
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Benin on the Atlantic Ocean Its jurisdiction comprises the city of Lagos ood the 

four adm.uustrath-c divisions (then colon} pro,incc) or lkej3.. lkorodu. Epc and 

Dadag:ry Politically, Lagos State cooompasscs an IU'C4 of 358, 861 hectares or 

3,577 sq. Ian (Llgos State Yearly Diary 1999) 

The dominant vegetation oflhe State is the S\vamp forest consisting of tho 

fresh ,va1cr and mangrove S\\.unp forests., both of ,vhich nrc innuenced by the 

double rainfall pattern of the State, ,vhich makes the environment o ,verlond 

region. Generally, the stare hns two clirmtie SC3.SOOS Dry (November - Mnrch) 

and \Yet (Apnl - October). The drainage system of the S1n1e is chnmctc:rizcd by n 

mnzc of lagoons and ,va1en,11ys. ,vhich cons1i1u1cs about 22 percent or 787sq 

Kms (75, 755 hectares) of the State 101111 landmass The n1njor ,vat er bodie.� are 

the Lagos and Lckk1, Lagoons, Ye,vn and Ogun rivers, others arc Ologe Lagoon, 

Kuro.mo \Yaters, Badogry, Five co1vrics nnd On1u Creeks. 

Although Lagos Stoic is the smallest State in Nigeria, yet it hos the highest 

populntion ,vhich is over five percent of the national cstimote. According to the 

J 991 notional census, the State has II population of 5,725, 116 million out of a 

nntionol estimated of 88, 922,220. Ho1vevcr, based on a UN study and the State 

Regional niastcrphm, the State is estimated to hove about 8.5 million inhobitnnts 

out of this population Lagos metropolitan orco is occupied by over 85 percent of 
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the total swe population, on an area that is 37 percent of the land nrca of Lagos 

State. The rate of population gro,\th is about 300,000 persons per annum ,vith a 

population density of bout 1,308 persons per sq. kilometer In the built-up urban 

areas of metropolitan Lagos, the a\'m1ge density is 20,000 persons per square 

kilometer. In a recent UN study, the city of Lagos is C..'(pc<:tcd to hit 24 million 

population mark and thus be among the ten mos, populous cities in the ,vorld by 

the year 2015 (La.gos State Government, 1999) Lagos Stnte currently hos 21 

Local Government areas as sho"'ll Table 7 and Fig 8 
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TADLE7 

Loc.11 Govcrnmcnl ;\ru.s or Lagos State and Their Headquarters 

SIN LOCAL GOYEP-l'n-1ENT AREA f!EAD OUARTERS 

I A C A�Cl?C 

2 Alimosho lkotun 

3 L.a0os Island Laoos Island 

4 1'-lainland Laaos mainland 

5 Amu\\'O Odofin Fcstac To,vn 

6 Aieromi lfelodun Aicounle 

7 lfako/lia\''C lfnko 

s Anaoa Anaon 

9 Badaorv Dadn1trv 

10 E""' Enc 

11 Etiosa lkovi 

12 lbciu Lckki 1\kodo 

13 lkorodu lkorodu 

14 Kosofe Kosofe 

15 lkeia lkcia 

16 Oio Oio 

17 Oshodi -lsolo Oshodi 

18 Mushin 
Mushin 

19 Surulcrc 
Surulcrc 

Shomolu 
Shomolu 

20 
'9. ' Source: Logos Slate Sccrctanaf (199 � 
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3 . .1. l Sampling Sites 

According to Adahl,u (1990), it is possible for ea.se of onalysis and spatJnl 

depiction to stratify Lagos metropolis into three different strain based on their 

respective population density and socio«onomic activities among other 

characteristics into high. medium and lo\v density artl1S

Table 8 shO\\'S the various communities 1n their respective category - 1he 

method of random sampling \\'aS employed in selecting a representative of each 

high. medium and lo,v-dcnsity area. 

Ojo, Mile 11, and Victoria Island ,vcrc sclcc1cd to represent high, medium, 

nnd lo,v-density orcas 

t
1
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TABLES 

Thr Various Commuoitics in their Rcspttlhe C11rgory 

HlGH DENSITY 1'1EDllTh 1 DENSITY LO\V DENSITY 

Oshodi llupeju lkeja ORA 

Agege Yaba Vic1orin 1 sland 

Ajegunle Swulere lkoyi 

Mushinfldiroko Apapa Obnlende 

Ojo 1--1 a.ry land Vic1oria Gardcncity 

Bariga lkcja Lckki Peninsula 

Dopemu Festac To,vn -

Ojota/kctu !solo -

Badngry Statclite To,vn • 

-_ 

Jyana JpDJI Yaba 
. 

Egbcda / ldimu Okota . 

. 

ldumota 

Oshodi 
. 

. 

Ojodu 
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3. L.2 Study Popula1ionfSample Size

91 

The study population composed children aged 2-5 years who aucnd 

Nursery Schools in three randomly selected communities for the study A hst 

containing the names of schools in these communities \\'llS obtruned from the Lngos 

Stale �1inistry of Education, Alau.sa. There ,,-ere 43 list of Approved private 

Nursery/Primary School in ,\muv,o Odofin Local Education District. T,vcnty 

approved Nurscry/Prirruuy School in Eu-Osa Local Education District ond 56

Approved Nurscry/Prirruuy Schools in Ojo Local Education District sho,vn in 

Appcndt't I 

The system of simple random technique ,vns used 10 select a school in each 

arc:4 Subsequently, Command Nursery/primary School wns picked in Eti-Osn 

local education District 

Morifold Nursery/primary School ,vns picked in Amu,vo Odofin local 

Education District and Nigcrin Anny Officers \Vives Association Nursery School 

,vos picked in Ojo local Education district 

All the children ,vi thin the age bracket of (2-5) years ,vcrc used os sample 

size. A 500/o proportion ,vns used in the detcnnination of the snmple size by 
UNIV

ERSITY O
F IB

ADAN LI
BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



A 

\Vhcre A 

z 

p 

D 

.. 

-

-

= 

= 

92 

Z & (P) Cl-P) 
d

l 

Sample size 

Statistic ( I 96) 

Probability of sucoess 

degiccs offrccdom 

Therefore, with S00/4 proportion P .. O.S and a1 9S% confidence in1crval d • 0.05 

A - {l.96}
1 

CO.S (O.S}
coos)' 

• 384

from this, a sample of 384 children \YUS dra\vn from 1hc three s1udy areas, but the 

children in all the schools \vi thin 1hc age b�cket of 2-S years \Vere nol up to 385, 

so all the number of children found ,vcrc used \Vhich is I SO 111us a s,unple of I SO

children ,vus drn\vn from the three sclcc1cd study area, viz. 40 children from 

Command Nursery /Primary school, Vic1orin Island and 53 children fron1 Marifold 

Nursery/Primary School in t-lilc II and S7 children from Nigerian Army officers 

\Vives Association Nursery School Ojo. UNIV
ERSITY O
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J.2 �l11erials 
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Samples of hand "'lshqp. 10) a2sbings. rooftop "'lier, classroom 

�-cepings. playground soil and lead based eye cosmeucs ,,'Cr'C collec1cd for lead 

analysis. 

J 2 I Sampling Ted!niquc for HandwJ.Sbina 

One hundred and fill>· bandwa.shmgs '"ere ob1ained, 57 from Nigerian 

Army Officers \\lh-es Assoaauon Jl;uncry School in Ojo, SJ from t-lanfold 

Nursery and Pnnwy School and 40 from Command Children Nursery and rnmary 

School The samples ,,"U"e collce1ed after the children came back from 1he long 

brw period bcl,,'tCll (10 JOam - 11 JOam) The duldrcn \\'I.Shed both hands \\11h 

I litre of double disullcd ,,-atcr, 1gi11ting and rinsing into a plastic bowl ,vhich \\-as 

fir51 rinsed ,�,th deionized d1s11Ued Y,11cr 10 mno,-c 1raccs of heavy nie1als as 

sho"m in F'tg 9

All the samples ,vcrc analyzed for lead and some physico-chcrrucal 

charnc1cru11c like pH, total dissolves solids (T D.S.), total suspended solids (TSS), 

conductivity t-1s/cm and 1urbid11y (FTU) 
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J 2 2 SamRfina Technique For Toywastrt,,as 

A 1otal of ll\'ttlly-si., (26) IO)'S \lo't:re obtained. fi\'e from Command 

Nursery/Prmwy School and 10 &OD1 Sigcrian Officers \\rl\'CS Associauon 

NurscrylJ>rinwy School and I I from t.tarirold t,,'ursel)/Primal) School t.hle II 

The 1oys were "-uhed \\1th I lit.re or double disttlled \\'lier 1n10 a plasuc bowl 

"hich was firs! nnsed ,,,th deionized d1sailled \\'ltct 10 mno,e traces or heavy 

All the samples \\ere analyzed for lead and sonic physico-chemical 

characteristic like pH, 101al d1ssoh-es solids (TOS), and 101al suspended sohds 

(TSS), conduct1\.1ly m.s/cm and 1urb1dll} (FTU) 

3 2 J SAIDnhoa Tcchnrgucs for Roof Top Samples

A 10111 or rune (9) roor top \\'llct samples n-as ob11U1ed from the schools 

New and 1horoughly cleaned plasuc pol)thene boules \\ere placed appro-om111cd 

I 7 to 2m above the ground undct the roof a1 each san1phn11 si1es All the san1ples 

\\etc analyzed for lead and ph)'llco-cliemie£1 characteristics as described earlier 

l 2.4 Sampling Technique for Soils from PJaygrouod

Rcprc.scoralivc grab sod samples were obtained fro1n the 1hrec sludy area 

A total of 9 soil samples \YIS eollcc1cd from the school's playground, three soil 

I U ed ·n &•ch school playground T11c use of a bind dri\'cn soilsrunp CS \\ere CO cct I ,_ 
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A total of t'l\'Cllt)'-SLt (26) toys \\"Ue obwned, five from Command 

NUrset)IPnnwy School and 10 froa, Sigerian OfflCCJS \\'i\'CS Associauon 

2'ursery/Pnnwy School and 11 from t.farifold Nursery/Pnmary School �fife II

The toys \\Ct'C \\-ashed Y.ith I In.re of double distilled ,va,cr into o plas11c bo\\ I 

\\hich was first rinsed \\1th d�oaizm distilled \\'2ler 10 rcrno\-c traces of heavy 

1\11 the samples y.-crc analyzed for le.Id and son1e phys1co-chcmicaf 

chanctcrisue Ii.kc pH, total d1ssohu sohds (TDS), and total suspended sohds 

(TSS), conduail,ity msfem and 1urb1d11y (FTU) 

J 2 J Somohna fuhrugucs for Roof Ton Samo�

A total of rune (9) roof top \\'tier samplcs \\"&S obtained from the schools 

NC\v and thoroughly cleaned plastic polythene boufcs \\-ere placed appro'-lmated 

I 7 to 2m above the ground under the roof at each S41llphng sites All the san1pfcs 

\\ere analyzed for lead and ph}'Slco-chemieal dw'ICtcrisl1es as described earlier 

3 2 4 S.ampliog Tcchmguc for Soils from Playground 

Rcprcscntauvc grab soil samples \\-etc obtained from the three study area

A total of 9 soil samplcs ,vas collected from the school's playground, three soil 

I fl cd each school playground The use of a hand dri, en soilS4111p cs ,vcre co eel 1ll 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



96 

auger was employed lo collect the sample from depth of 0-10cm The samples 

were lhoroughly mixed and pul into dean polylhcnc bags for laboralory analysis 

The samples \VCre air-dried, grounded and passed through 2mm mesh sa�e before 

they \Vere prctrea1ed for funhcr analysis 

32 s Sampling Technique for CJamoom S"CU?tPiS 

A 101al of 9 classroom S\vccp111gs were collcc1ed from the schools 

Brooms and brushes "ere used appropria1ely for the collection Accumula1cd 

daily S\\·eepings \vas coUec1ed inlo polythene bags measunng 5-10 grammes The 

samples were air-dried, grounded and passed through 2mm mesh sieve before they 

were pretreated for further analysis 

3 2.6 Sn.m111io11 Technigues for Cosmcu,s Samples

A 101al of 4 samples \\ere collected from 1he children 1hrough the co-

operation of their teachers and parenls These cosmetics samples \\-ere pre1rca1cd 

for funher 1111alysis 
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3.4 i\'lethods 

3.4.1 pH Measurement

The pH meter (digital type, made by Sharp England pH Mv/tcmp meter,

Sp -701) was standardized by using phosphate buffer of pll 4 nnd 9.2 The

temperature ,vns regulated at room temperature the calibrated pH meter ,,...ns then

used to read the samples. 

3.4.2 Iolnl Dissolved Solid�Conduc1jyj1y ITDS) and (ms/cn1)

This ,vas determined by using direct reading conductivity TDS meter,

model 44,600.00 made by HACH England.

3.4.3 TurbjdiLY/Iollll suspen,ded Solids

This ,vns detennined by using digital DR 2000 spectrophotometer (I IACH)

mode by Central Kngalci Corporation Japan

3.5 Further Annlysis or Uondwnshing, Toywashing nnd Roortop \Voter

Evaporation, solvent extroction ond adsorption by ion - exchange resin arc

the common concentrat ion techniques used in troce n1etal determination by Atomic

Absorption Spectroscopy (AAS). Conccn1111tion by cvnporntion (Kakilu, 1985,

Abuo, 1996) ,vas used here, ,vhich involves heating the snn1ple to reduce solvent

volume. Samples of 500ml volume \\1CI0 heated on n hot place ot a room
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temperature of I 05
°
C allow for evaporation until nbout 25ml volume ,vas lei\ 

About 5ml concentration nitric ncid ,ws added to the sample This ,vas then 

diluted to about 50ml to achieve n ten - fold concentration and then subsequently

aspirated into the AAS flame. 

3 5.1 l,>rc-trcaJment and Preparation of Soil Samples 

Sieved soil samples of O.Sg ,vas accurately ,vcightcd using ,nculer balance

and 20ml of a mixture of concentrated t1N03 and concentrated HCI (ration 3: I)

,vere added and boiled in a 200ml volumetric flask ,vith a ,vatch glass cover for

about 5 -10 minutes until the colour changes as a result of cvnporation of nitric

ocid bro,vn fumes. The samples ,vcre cooled and passed through ,vhatmon No -

42 filler paper. The filtrate ,vas then diluted to 100ml in a graduated volumetnc

flask ,vith deionized-distilled ,voter making sure the filter ,vas properly ,vashed

The soniple ,vas no,v aspirated into the standardized flame (AAS). (Dorn ct al,

1975, API lA 1998). 

3.5.2 Pretreatment of Pust from Clgssroom S�P.inRS

The pretrcntnicnt mctl1od used for dust samples ,vcrc the srune as discribed

earlier for tho soil samples.
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J.S J Pre-1rca1mcnt o(Lead Based Cosme1jc Sample 

Cosmetic samples orO.Sg \VIS accurately weighted ,,a mettlcr balllllcc ll!ld 

20ml of a nlixture or concentration HNO, and concentrated HCL (ratio 3 I) were 

added and reOwced in  a 200mJ l--Olumeuic flask ,vith a ,,-atch glass cover for about 

S-10 ntlnutcs until the colour changes as a result or evaporation of nitric acid

bro,vn fumes The samples ,vere cooled and passed through a what ,nan No 42-

filter paper The filtrate \VIS diluted to 100ml in a graduated volumetric flask ,vith 

dcmonized distilled ,vater making sure the filter is properly ,vashed The sample 

,vas no,v aspirated into a standardized flame (AAS Dom ct al, APHA 1998)

3.6 l\lcasuren1cnt or Lead Using Atomic Absorption Spectrophotometer (AI\S)

3.6.1 Princinle 

This is  based on flame absorption rather than flame emission. l\1ctal atoms 

absorb strongly and at discrete characteristics ,vavclcogths ,vhich coincides ,vith 

the emission spectra of the metal in question A solution of the sample ,s converted 

into an aerosol ,vhich is injected into a flame ,vhich tJ1cn convert the sample into 

atomic nnd molecular vapour, the atomic vapour absorbs radiation from a hollo,v 

cathode lan,p at specific ,vavelengths, this beam then t�rse the flame and rs

focussed on the entrance slits of II monochromator, ,, hich 1s set to read the

· . r h h pcctm line Light ,,,u, this \\avelcn_gth is absorbed by the 1ntens1ty o t c c oscn s 
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metal in the flame and the degree of the absorption is o function of lhe 

concentration of the metal in the sample. 

Atomic Absorption spcc1rophoton1etcr was used for the de1em1inntio11 of

the concentration of lead from specimen pre-trealed and made ready for analysis

The MS employed was the UNICM1 929 AAS 

Before aspirating the sample of infcresl the lamp (hollO\V cathode lamp)

\YOS inserted inlo the turrcl slol The machine was put on and the current for the

lamp sel under use Table 9. The lamp ,vns allo,ved lo \Y&rrn up for IO minulcs.

The ,vavelength to the desired line \VBS sel and the sclcclor sconncd until

the required resonance line \YDS obtained (the largest deflection tO\vards ,ero on

the energy meter) The aspiration rote of the nebulizer \VllS checked to ensure that

it bel\Yeen 3-7mVmin The acetylene needle vnlve ,vas opened nnd immediately lhe

ignition buuon pressed and released oner the flame must hove been established as

the burner head. The acetylene no"" for the element under lest ,vas set. their the

n1achino ,vas zeroed and determination process commenced (Gnin setting can be

adjusted). The absorbanco of the corresponding metal standard Table 9 ,vos rc:.id

and noted before aspirating the sample, absorbance for the sample ,vns accordingly

noted Fig. IO sho,vs the calibration curve fo.r lead
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Elements 

Pb 

Cu 

Ni 

Mn 

Au

Fe 

Zn 

IOI 

TABLE9 

CONCENTRATIONS AND \VA VE LENGTII

USED FOR AAS ANALYSIS 

Low Standard Standard High \Vave length of Analysis 

<PPM) PPM 

s.o 10.0 216.8 

2.0 4.0 824.8 

2.S 5.0 232.1 

1.0 2.0 279.9 

1.0 2.0 328.9 

2.5 5.0 328.3 

1.0 2.0 213 8 

• 

I 

l
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Parts per millions

FIG. 10: CALIBRATION CUR\'E FOR LEAD

I 
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an ,vns gs, Toy Washinss And Rooftop \Vatc.c Calculation QC.Lead In H d hin 

mg/I of Lead. Absorbancc of sample x Cone. of Standard x Factor Io 
Absorbance of standard 

3.6.J �alculation of Lead in sojVDust s,vC£oinss 

mg/kg metal in Oust or soil. 

Absorbance of S111Dpk 
Absorbancc of standard 

3.6.4 Cn!culntion of Lead in cosmetics

µgig in cosn1cstic. 

3.7 

- ,!\bsorbance of Sam�

Absorbancc of standard 

% of lead in cosmcstic 

lndepth Lntcrvic,v Guide

-

X 

X 

Con�ofStnndnrd x 100 
mass of sample. 

• 

Cone. of Standard x I 000 
Mass of san1plc 

tvtnss o[leadjn cosmcstic x 100%

Original weighted sample

lndepLh intcr.iic,v is a qualitative research technique consisting of intensive

individual intervic,vs ,vith a sninll number of respondents to C.'(plorc ,vlult people

think and say, do, nbout a health topic. (Graef. Elder and Dooth, 1993)

'

I 
I 

I 

I 

I 
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Calculation 0( Lead In Hand,vushings, Toy Washings An d Roofion \Vater 

mg/I of Lead. - Absorbance of sample x Cone. of Standard x Fac tor Io
Absorbance of s tandard 

3.6.3 Calculation of Lead in sojVDust s,vccoi.ngs 

mg/kg metal in Dust or soil. 

Absorbnnce of SBmp!J 
Absorbance of standard

3.6.4 Cplcufation of Lead in Cosmetics 

µgig in cosn1es tic. 

3.7 

- tibsorbance of Sanip�
Absorbance of st nndard 

% of lend in cosmestic

Jndcpth lntcrvic,v Guide

-

X 

X 

Cone, o(Standard x 100

mass of sample 

• 

Cone. of Standard x 1000

Mass of san1plc 

fvlass of  lead io cosmcstic_x l 00"/o
Original ,vcightcd sample 

lndeplh intcrvic�v is a qualitative research technique consisting of intensive

individual intcrvic,vs ,vi th a sninll number of respondents to c.-q,lorc \Vhat people

think and say. do, abou t a health topic. (Grncr. Elder and Dooth. 1993).

j
I

• 

I 
i 
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An indepth intervie\v guide \YaS developed by the researchers and used for 

interviewing the teachers about lead and children. As sh0\\'11 in Appendix 2 It

consisted of children exposure to lead poisoning and behavioural pnttem. 

3.7.t Data Analysis 

The in depth interviC\Y wos collated and edited manually. 

3.8 Lin1itntions of the Study 

This study \YI\$ rcslrictcd to Lagos �1etropolis. Oiologicnl nnd air samples

\Vere beyond the scope of  this study due to non-avnilability of facilities Ideally, the

hand\vashings could have been \vith very dilute nitric acid. Out due lo sensitivity

of young children hands only distilled \v111er \Vas used

I 
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Fig� ll A Photogroph ��g TmditionaJ 1111d Home �iadc Lend� Cosmetics
(The fim 3 o.n: standard brands o.nd the 4• as Traditional ,vith 2 Contnincrs 

Used to Keep the �fatcrw)

' .. 

-

�· 

rigurc 1'2 A Photogroph Sho :ing the Various T)-pcs orToy� Used by the Cbildmi

!
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Figure L2 A Photograph Sho\ving Children \Vith Lend Bnscd Eye Cosmetics 

Figure lt:l ,\ Photograph s1io,ving the Researcher (EJ<trenlC Right) "ith School Tcnchers

and the Children Under Study 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



106 

Figure L2 A Photograph Sho\\'lllg Children \Vith Lelld Based Eye Cosmetics 

Figure 11) J\ Photograph sho,ving the Rcscnrchcr (Extreme Right) "ith School Teachers

nnd Lhc Children Under Study 
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CRAPI ER FOUR 

RESULTS 

The dalll presented here represents llll4lysis of 207 environn1ental san1ples 

comprising of I SO hand ,,;ashings, 26 toy ,va.shings. 9 soil samples,9 classroo1n

sweepings. 9-rooflop ,vater and 4 lead based cosmetic samples 

4.1 .Lend, And Other Physical Chc1nical Chnn1ctcristic.s or l:Jnndnrasbings

4.1.1 SJunples from Lo,v Density Area

Forty hand,vashings were obtained and analyzed front Command Children

and Nursery/Primary School, Victoria Island, 21(52.S¾) of then1 ,vere boys ,vhile

19(47.S¾) ,vere girls a.s sho,vn in Table 10. Majority of the children fell into tl1e

age range of 3. l • 4.0 years as sho,vn in Tobie 13. The boys' hands \Vere more

dirty than the hands of the girls hence the high value ofTOS, turbidity, as shown in

Fig. IS. The mean lead levels of the boys ,vcrc 0,232 ± 0 I 06mg/hand ,vhile thnt

of the girls ,vas 0.126 ± O.OS9mglhand. A positive statistically linear correlation

,vas observed bet,vcen lead in hand,vashing and conductivity value (P' 0.40, p =

0.01) lead and total dissolved solids (r"' 0.47, ps 0.0025) as sho,vn in Table 14

The high lead levels in the hnnds of the boys in this nren could be attributed

to the fact that they play more in the out door (school plnyground)

•
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CUAPTER FOUR 

RESULTS 

The data presented here represents aruuysis of 207 environmental samples 

comprising of I SO hand washings, 26 toy ,vashings, 9 soil sarnplcs,9 clnssroon1 

s,veepings. 9-roofiop ,vater and 4 lead based cosmetic samples 

4.l Lend, And Other Physical Chcn1ic11I Chnractcrislia or Unndn'llshings

4.1.1 S,nmoles from LO\V Density Area 

Forty handwasbings ,vere obtained and nnalyzcd fron1 Commnnd Cl1ildren

nnd Nursery/Primnry School, Victoria Island, 21(52 5%) of them ,vere boys ,vhile � 
" 

19(47.S%) ,vero girls as sho,vn in Table 10. Majority of the children fell into the

age range of J. I - 4.0 ycan ns sho,vn in Table 13 Tho boys' hands ,vere more

dirty thnn the hnnds of the girls hence the high vnluc ofTDS, turbidity, as sho,vn in

Fig. 15. The mean lead levels of the boys ,vere 0.232± 0106mg/hand ,vbile that

of the girls ,vas 0.126 ± 0.089mg/hand A positive statisticnlly linear correlation

,vas observed bet,vccn lead in handwashing nnd conductivity value (r= 0 40, p

0.01) lead and lotol dissolved solids (r-0.47, p• 0.002S) as sho,vn in Table 14

The high lead levels in the hands of the boys in this area could be attributed

to the fact that tl,cy piny n1ore in the out door (school playground)
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The general high lead levels in the hands or the children rrom the lo,v 

density area could also be due to the fact that it is the oldest School among the 

three selected schools, ,vith Daking paints, pervasive dusts. both inside nnd outside 

the classrooms and is close to a very busy traffic road in the heart of Logos. There 

,vas a negative correlation bct,vccn lead and pH value ,vhilc a marginal correlation 

,vas found between lead and turbidity value. (r=0.2, p = 0.4) as sho,vn in Table 14 

4.1.2 Snmolcs from Medium ,Density Area 
A tota.1 or 53 hand,vasbiogs ,vcrc collected and analyzed fron1 Marirold 

�
Nursery nnd Primary School, t.1ilc U. T,venty nine (54 7%) ,vcre boys ,vbilc 24 

I
{45.3%) ,vcrc girls ns shown In Table 11 n1ajori1y of the children ,vcrc in the oge 

group of2.0 - 3.0 ns sho,vn in Table 13 This is due to the fact that it ,vas the only 

school ,vherc kindergarten section ,vas run and hence a large number or children 

,vbose pnrents ,vere ,vorking drop their children there 

All the samples analyzed ,vere slightly acidic ,vith a mean pH of 6.545 ± 

0.218 for boys and 6.566 ± 0.238 for girls as sho,vn in 1'nble 11 The lead levels in 

the hand ,vashings of boys ,vere slightly higher thnn that of the girls ;is sbo,vn in 

Fig 14, o.044 :I: 0.037mg/hand os against 0.036 ± 0.027mg/hand The �on for 

this, could be snid 10 be that, the scllool is situated in the residential area., fur from

high traffic no,v, battery chargers shop, refuse dumps 1111d lack of Daking p:unts

• 

t 
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The general high lead levels in the hands of the children from the lo,v 

density area could also be due to the fact that it i s  the oldest School among the 

three selected schools, ,vith flaking paints, pervasive dusts, both inside ond outside 

the classrooms and is close to a very busy traffic road in lhe heart of Lagos. There 

,vas a negative correlation bchvccn lead and pH value ,vhile a marginal correlation 

,vas found bet,veen lead and turbidity vnlue. {r=0 .2, p = 0 .4) os shown in Tobie 14 

4. I . 2 Samo.les from Medium Density t\re;i 

A total of 53 hand,va.shings ,vcre collected and onalyzcd from Merifold 

Nursery end Prunary School, Mlle U. T,venty nine (54 7%) ,vcrc boys ,vhilc 24 

(45.3%) ,vcrc girls as shown in Table 11 rnnjority of the children ,vere in the age 

group of2.0 - 3.0 ns sho,vn in Tobie 13 Tius is due to the fnct that it ,vas the only 

school ,vhero kindergarten section ,vas run and hence a large nun1ber of children 

,vhosc parents ,vere ,vorking drop their children 1hcre 

All the samples analyzed were slighlly acidic ,vith o mc:on pH of 6.545 ± 

0 .218 for boys and 6.566 ± 0.238 for girls as sho,vn in Table 11. The lead levels in 

the hand ,voshings of boys ,vere slightly higher than that of the girls as sho,vn in 

Fig. 14, o.044 ± o.037mg/hond as ogninst 0. 036 ± 0 027mg/hand The rc.uon for

this, could be said 10 be thol, the school is si1uated in the residential Brea, far from

I · h m o b ticry chargers shop refuse dun1ps and lacl of lloking p:unts
ug lro 1c o,v, a · , 

• 

l 
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The children are also from affiucnl families hence the school had caregivers 

(nannies) ,vho insisted the children ,va.sbcd their hands Other ph)sical pllt'OITleters 

,vere also significantly higher in boys l11an girls. The highest lead level was 

recorded among the mean age group 2.0 • 3.1, ,vhich is 0.046 ± 0.033mgVhand as 

sho,vn in Table lJ. This could be due to the pica habits in this age group, the 

children rub their hands on lhe ,valls, desk, colour illus1mtions on books, chc,v 

pencils, crayons etc. There ,vas also a significant positive correlation bcl\vecn lead 

and total suspended solids (r = 0.43 p • 00012). Others ,vere not significant as I 
sho,vn in Table 15 

� 

4.1 3 Samples from I ligh Density Arca 
A total of 57 hru1d "-ashings ,vas obtained and anruyzcd from Nigeria Army

Officers Wives Nursery/Primary School, Ojo.T,venty seven (47.7%) of the

children ,vcre boys ,vhilc 30 (52.6%) ,vcro girls, as shown in Tobie 12 Majority of

the children fell into the age range of) I - 4,0 years as sho"m in Table 13

All the samples ,vcre slightly acidic in both boys and girls as sho,vn in

Table 10. The lead levels of the boys and girls ,vcre O 093 ± 0.076mg/hnnd and

0.070 ± 0.070mg/hand, respectively

• 

" 
,, 

I 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



110 

Tbis value could be due to the fact that the school is situated a1vny from a 

busy traffic road. There was a positive significant correlation bet ween lend and 

turbidity (r=-0.6, p:0.0) lead and TSS (r a O 59, p •0.0) lead and conductivity 

(r = 0.51 p= 0.0), and lead and TOS (r • 0.54, p'-0.0). as sho1vn in Table 16 

•
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TABLE IO 

Physical And Chemical Characteristics of Hand \Vnshings 

Among Boys And Girls in the Low Dcnsily Arca 

Parameter Boys 

pl-I 6488 ± 0.260 

Turbidity (ITU) 53.95 ± 33.33 

TSS (mg/hand) 22 57 ± 19.38 

TDS (mg/hand) 310.00 ± 164.62 

Conductivity (ms/cm) 0.617 ± 0.140 

Pb (mg/hand) 0.232 ± 0.106 

Name of School: Command Nursery/Primary School 
Number ofDoys: 21 
Number of Girls: 19 

Average oge of Boys: J.92 ± 0.61 (52.5%) 

Average oge of Girls: J.62 ± 0.54 (47 5%) 

Girls 

5.50 ± 0.276 

46.10 ± 34.56 

18.63 ± 16 64 

178.42± 121.85 

0 404 ± 0 404 

0 126 ± 0.080 

• 

I 
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TABLE 11 

Physical and Chemical Characteristic of Handwuhing 

of Boys and Girls in tbc !\tedium Density ,\rea 

PLU1lfTleter Boys 

pH 6.545 ± 0.218 

Turbidjty (FTU) 10.41 ± 4.59 

TSS (mg/hand) 5.043 ± 3.212 

TDS (mg/hand) 50.00 ± 22.83 

Conductivity (ms/cm) 0.103 ± 0.044 

Pb (mg/hand) 0.044 ± 0.037 

Name of School: Marifold Nursery/Primary School 
Number of Boys: 29 
Number of Girls: 24 
Average age of Boys: 3.37 ± 1.78 (54 7%) 
Average oge of Girls: 3.7 ± I. 04 (45.3%) 

Girls 

6.566 ± 0.238 

10.95 ± 4.45 

3.345 ± 2.581 

45.83 ± 16.01 

0.089 ± 0.046 

0.036 ± 0.027 

• 

, 
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TABLE12 

Physical and Chemical Characleristic ofHandwuhing 

or Boys and Girls in the High Density Arra 

Parameter Boys Girls 

pH 6.399 ± 0289 6382 ± 0.286 

Turbidity (FTU) 35.26 ± 19.1 6 32.03 ± 18. 72

TSS (mg/hand) 20.25 ± 12.32 18,20 ± 10 .2 7 

TDS (mg/hand) 147.40 ± 107.83 133.46 ± 113.23 

Conductivity (ms/cm) 0.303 ± 0.228 0294 ± 0 232 

Pb (mg/hand) 0 .093 ± 0.076 0075 ± 0.0 70 

Name of School: Nigerian Army Officers \Vives Association Prirnary/Nursery School. 
Number ofBoys: 27 
Number of Girls; 30 

Average age of Boys: 3 66 ± 0.79 (47 .4%) 
Average age of Girls: 3.76 ± 0.80 (52.6%) 

•

• 
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STIJDY AREA AG N 
E 
2-3 8 

LO\V DENSITY 3-1 25

-1-S 7

MEAN ±S.D 40 

2-3 27 

MEDfUM 3-1 12 

DENSITY 4.5 14 

MEAN:tS.D 53 

HIGH DENSITY 2-3 22

3-1 24 

4.5 11 

MEAN±S..D 57 

Mcrui of All ISO 

LO\V DENSITY: 

MEDIUM DENSITY: 
HIGH DENSITY: 

114 

TABLE13 

Physical and Chemical Parameters ofBaodwashings in Relation to Age 

pH Turt,id11)' 

CFTU) 
6.365 ± 0.2$4 SB. 750% 41. 712 

6.491 :t:0.281 4.4 .000± 27. 70 I 

6 529 :t:0.239 62 710:t-13.030 

6 461 :I: 0.285 SS.151 ± 37.,181 

6.-178:t: 0,220 9 SIS± 3.SSS 

6.664 :t: 1.173 10.833:t: 3.810 

6.571:t: 0.252 12.143±6.225 

6.571 :t: 0.548 10.930 ± 4.540 

6.393:t: 0.314 27.407:t: 17.508 

6.378:t: 0.267 39.125± 21,727 

6.412:t: 0.286 33.727± 11.507 

6.394 :t 0.289 33.419 :t 16,914 

6.475 :t 0.36S 33.167 :t: 19.645 

TSS 
lm,Jband) 
23.000 ± ll.501 

17.200 :t: 12.626 

30.S7 I ± 26.6-15 

23.S90 ± 20 •. S90 

4.S77 ± 1.248 

4.917 :t: 4.131 

4.571 ± 2.709 

4,488 ± 3.062 

16.273:t: 10.872 

21.958 ± 12.651 

18.909 :t: 7.327 

19.046 :t: 10.283

15.768 :t: 11.311 

ms CondutU\11}' Pb 

( - di lms/cml Cm 
SB 750 ±41.712 0 460 ±0,032 0 171 ± 0.098 

�.000 ± 27.701 0 492:t:0.317 0.172:t: O.IIS 

62.710± 43.030 0.66-1 ± 0.494 0.228: 0.114 

SS.IS3 ± 37.4111 O.S39 ± 0.106 0.190 ± 0 109 

6S.926 :t: 110.009 0.096 % O.OSl 0. 0-16 :t: 0.033

147.SOO :t: 20.994 0 .096 :t: 0.039 0.034 ± 0.034 

48.S?I ± 17.003 0.099 :t: 0.038 0.035 ± 0.032 

6S.3S7 ± 49.335 0.097 :t: 0.043 0.038 :t 0.003 

26.36-1 :t: 107.860 0.2.S-i ± 0.237 0.073 ± 0.066 

157.667 :!: 117.363 0.320 :t 0.243 0 106 ±0.087 

129.091 :t: 101.436 0.282 :t: 0.188 0.064 :t:0.037 

104.374 :t: 108.886 0.295 ± 0.119 0.081 ± 0.063 

74.961 ± 65,234 0.310 :t: 0.089 0.103 :t: 0.068 

Col1lJD3_nd Nurscry/Pri!ll31)' School, Victoria lslll.od 

1-,,lnrifold NUl'SC1)'/Pri111llJ} School, Mlle ll 

Nigerian Army Officers W1\'CS Nursc1y/Pnmnry School. Ojo. 
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V2 

V3 

V4 

V5 

V6 

Var.: 
VI: 
V4: 
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TABLE14 

Sin1plc Correlation Analysis or Children in Low Density Arcn 

VI V2 

r-0.4042

p.O. 0097 -

r-0.3452 0.9040 0. 

p.O. 0292 0.0000 

r- 0.1540 0.7785 

p.O 3428 0.0000 

r-0.1742 0.6902 

.0.2824 0.0000 

r-0.0921 0.2004 

p 0.5718 0.215 

Variable Label 
pH 
c.onduc1ivity

VJ 

-

-

0.7719 

0.0000 

0.6431 

0.0000 

0.1836 

0.2567 

V2: Turbidity 

V5. TDS

V4 V5 

-
-

-
-

-
-

0.9180 

0,0000 -

0.'1013 0.4658 

0 0103 0 0025 

V3 TSS 

V6. Pb 

•

• 
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V2 

VJ 

V4 

vs 

V6 

Var.: 

VI. 
V4. 
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TABLE IS 

Simple Correlation Analysis or Children in l\1cdiun1 Density Arca 

Vl 

r- 0.061S

P 0.6619 

r- 0.2141

p 0.1236 

r - 0.0930 

0.5079 

r. 0.0738

p. 0.5992

r-0 4171 

0.0019 

Variable Label 
pH 
Conductivity 

V2 VJ 

• . 

0.6666 . 

0.0000 

0.0728 - 0.2929

0.6047 0.0331

0.0021 - 0.1594

0.9880 0.2544

• 0.0701 0.4319

0.6182 0.0012

V2: Turbidity 
VS: TDS 

V4 vs 

. . 

. -

- . 

0.3248 . 

0.0176 

0 4287 0.1997 

0.0014 0 1518 

VJ TSS 

• 

V6: Pb 

• 
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TABLE16 

Si1nple Correlation Analysis or Chilc.lrtn in High Density Arc., 

VI 

V2 r- 0.4640

p 0.0003 

V3 r-0.4568 

p 0.0004 

V4 r-03773 

p 0.0038 

vs r-0.3464 

p 0.0083 

V6 r-0.5050 

p 0.0001 

Variables in Analysis 
Var.: Variable Label 
VI: pH 
V4: Conductivity 

V2 

-

0.9613 

0.0000 

0.5012 

0.0001 

0.5477 

00000 

0.6251 

0.0000 

VJ V4 vs 

- - -

- - -

0.4378 

0.0007 - -

0.4685 0.9395 

0 0002 0.0000 -

0.5920 0 5121 0.5449 

0.0000 00000 0 0000 

V2: Turbidity 
V5: TDS 

VJ· TSS 
V6: Pb 

• 

.. 

,. 
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TABLE 17 

Simple Correlation Anal)sis in the Three Study Arca 

V4 

V5 r-0.3684 

p 0.0000 

V6 r-0.3987 

0.0000 

V7 r-0.2449 

p 0.0025 

vs r-0.2158 

p 0.0080 

V9 r-0.2754 

p 0.0006 

Variables in Analysis 
Var.: Variable Label 
V4: pH 
V7· Conductivity 

• 

V5 

. 

0.9208 

0.0000 

0.7848 

0.0000 

0.7079 

0.0000 

0.5500 

0.0000 

V6 V7 vs 

. . . 

. . . 

0.  7118 

0.000 . • 

0.6126 0.8997 

0.0000 0.0000 • 

0.4724 0 6086 0 6013 

0.0000 0 0000 00000 

V5: Turbidity 
VS: TDS 

V6: TSS 
V9: Pb 

• 

• 

.. 

" 
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I z BOYS® GIRLS I 

0.2 

u 0.15

E 0.1 

0 

LOW MEDIUM HIGH 

oenelt)' ArM 

FIG. 14: A Chnrt Sho,ving Lend Lc,•cls An1ong Boys and Girls in the Study Areas
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4.2 Lead Levels and Other Physical Chemicsl Characlcrislics orToywashiogs 

4.2. I Lo\Y Densily Area

Five loy ,vashing "'ere collected and analyud from the School in lo,v

density area. {Victoria Island) The toys ,vcrc plastic birds, footbnlls, telephones 

and numeric counters. Table 18 sbo,vs the rcsulls of the toy ,vashings The lead 

levels had a mean of 0.07 ± 0.03mg/toy, this predicts thol the toy surface area 

,vere contaminated ,vith lead in dusl and dirt's in the child's environment. The 

,vashings were slightly acidic ,vith pH of 6.662 ± 0.297, TDS 92 00 ± 82 885 

mg/toy, Turbidity: 19.40 ± 28.92ITU. TDS: 6.200 ± 9.960 mg/1oy; conductivity

0.188 ± O. l 69ms/cm as sho,vn in Table 18. • 

4.2.2 Medium Density Area 

A tolnl of 1 O toy ,vashings ,vas collected and analyzed fron1 the medium 

density area. The toys in use ,vcro empty cosmetic tins, body cream, po,vder and 

beverage container as sho,vn in Fig. 12. 

Tiie lead level hod O mci1n value of 0.007 ± 0.003mg/toy The values ,vcre 

I h I r I I densl·ty ar"" this could be attributed to the fact tlut the
0\YCr t an I Ult O I IC O\V• ...., 

S I I . Ii r.rom 11 maior traffic rood and the toys ,vcrc cleaned very
c 100 1s ar a,vay 11 , 

morning. 

• 

.. 

,, 
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• 

The toy ,vashings ,vcre slightly acuiic ,vith pH 6 628 t o 273, TDS 45 ± 

16.49mg/toy, turbidity 9 91 ± 2.11 mg/toy, TSS I 50 t O 44n1sftoy ond 

conductivity O 09 ± 0.03 ms/cm as sho,vn in Table 19. 

-t2J t{igh Density 1\rea

In this category 11 toy ,vashings ,vcre collected fron1 the School 111 I tigh

density Area (Ojo). The toys comprises of cars building blocks, footballs, bicycles.

Table 20 sho,vs the m�n lead level os O 05 ± 0 43 mg/toy TI1is voluc \\'11S

higher than the value from the medium density area, llul lower thon the high-

density area TI,is could be due to caretaker's supervision of the children nnd

hygienic condition of the toys

The toys ,vashing "'ere slightly acidic ,vi1h pH 6365± 2S, 1 OS 72 00 ±

60.60 JSmg/toy; Turbidity· 24.50 ± 19.59mg/toy, TSS 13 54 ± 11 911ns,ltoy and

conductivity O 15 ± O 14 ms/cm as sho,vn in Table 20

Gcncrnlly, ihe ioys in oil the three s1udy area ,vere slightly acidic ,, ith :i

mean p l  I. of 6.54 -.t 0.34 nod of lead value of 0.150 ± 0 6Jn1g/loy There \\"35 n

· · · I d ond 01hcr physical chemical pnrome1crs ns

s1gn11icon1 correl11t1on bc1,veen ca 

sho,vn in Table 22 

• 

I 
l
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TABLE 111 

Lead Levtls and othtr Physical Cbtmical Characttrislic 

ofToywasbing in Low Density Art.1 

Parameter l\1can ± S.D

pH 6.66 ± 0.29 

Turbidity (FTU) 19.40 ± 18.92

TSS (mg/toy) 62 ± 0.9 

TDS (mg/toy) 92.00 ±82 88 

Conductivity (ms/cn1) 018 ± 0.16 

Pb (mg/toy) 007 ± 0.03 

• 

• 
' 
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TABLE19 

Lead uvcb and Other Physical Chemical Parameters 

orToywashings rrom 1\-fedium Density Area 

Parameter �1ean ± SD 

Ph 6 628 ± 0.273 

Turbidity (FTU) 5.90 ± 2.119 

TSS (mg/toy) I 750 ± 0.463 

TDS (mg/toy) 45.00 ± I 6.49 

Conductivity (ms/cm) 0.014 ± 0,0)) 

Pb (mg/toy) 0.009 ± 0.003 
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TABLE Lil 

Lead Levels and Other Physical Chtmical Parameters

ofToywashings from �tedium Density Area 

Parameter �1can ± S.D 

Ph 6.628 ± 0.273 

Turbidity (FfU) 5.90 ± 2 119 

TSS (mg/toy) I 750 ± 0463 

TDS (mg/toy) 45.00 ± 16.49 

Conductivity (ms/cm) 0.014 ± 0.033 

Pb (mg/toy) 0.009 ± 0.003 
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TABLE20 

Lead Levels and Other Physical Cben1ical Parameters 

ofToywasbing from lligh Density Arra 

Parameter t.1can ±SD 

Turbidity (FTU) 24.SO ± 19.S9

TSS (mg/toy) 13.54 ± 11.91 

TDS (mg/toy) 72.600 ± 60.39 

Conductivity (ms/cm) 0.1S6 ± O. 147

Pb (mg/toy) 0.0S6 ± 0.04
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Parameter 

pH 

Turbidity (FTU) 

TSS (mp/toy) 

125 

TABLE21 

Lead and Ocher Physical and Chen1ical Anil)Sis 

ofToyswasbings in The Three Density Areas 

f\1ean SD p value 

6.540 0.316 0.0000 

1 5 .220 18.477 0.0004 

7.220 10.086 0001 

Conductivity (mp/toy) 0.136 0.121 0.000 

TDS (mg/toy) 64.259 54.007 0.000 

Pb (mg/toy) 0.150 0.0631 -

t stotistics 

107.405 

4 281 

3.721 

5 823 

6.183 

-

I 
I 

•
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'rAULE 22 

Sioiplc Correlation AnalysiJ bclween Lead and Ocher Physical and Chemical

Pnrn111cltrs orToywashings 

Vruinblc r pvaluc 

TDS 0.63 0.077 

pH 0.31 0.45 

Turbidity 0.71 0.45 

TSS 0.53 0.079 

Conductivily 0.56 0.011 
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4.7 Lend Levels in Clnssroo111 Sweepings 

4.a

Nino classroom sweeping were obtained nnd analyud for lead The lead 

levels rongcd from I 80-6 I Smg/kg Three (33%) of the samples \I.CCC �low the 

\VMO recommended bnckground level of200mg/kg while 6(66¾) were above the

reco111mcnded vnlue ns shO\Vn in Table 23. The highest value of classroom lead

S\Ycepings ,vas obtained from Victorin Island as shown in Fig 16 This could be

duo to tho fact that the school is the oldest among the three selected schools. both

the exterior nnd interior wall paints in the school were Oiling. (oil paint in origin),

the school is situated nenr a major express way with high traffic dcnsny and

deposition of lead dust in the atmosphere. Lead content of guolmc in Nigeria is

0.7g/l ,vltich create high vehicle emission, wtulc I.he medium and high demit)' area

schools arc situated away from a high traffic density and LS pulled \\1th cmolsioo

paints 

Lead Levels in School Playground

!ud(orleld. lbclc:lli�-d

Nine soil samples ,vcrc obtained and anal> 
Tbl: · k\d of 

ranged from 951-3602 mg/k8 as 5ho\Y m Table 24

lo -.d�'' at't9 ¢� of Jti.Q",1rf:''\g u

playground lead ,vas obtained from the " • 
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sho\vn in Fig I 7. This high value could be due to the high intensity of

t rnmc close to the school, nearest of lhe playground to the flaking wall paints and 

deposition of lead aerosols from 1he atmosphere. This finding is in conformity 

\Vith Mielke et ol ( 1997). They found out that communities with oldest house! had 

high median soil lead All the values obtained were higher than the \VI 10 

recommended volue of500mg/kg (oul door lead) 
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TAUL.£ 23 

Lead Lc,·cls in the Ousroon, S" cc11lnp In the 1'hrtt-Stud)' Arc• 

Code �'"' Sowt,c �and 1)-pe Of OcDcnl Natw� PnnJtnll) '-F°' Pltl.c'odl 
Sue Ocsi:npllon or 811lldln1 Vcnul.lUon Of To ll�'Y Uuildin11• m.r.J'.,a 

Simnlc Paint Traffic 
Lem Dcnsiiy I Viaoru Class OuS\) \\'llll �111& Ounlj;l!O\, Fair Old o� )0)-c:al'I (l._t) 

Low0cnsuy2 

U)\\ Ocnsu) 3 

.t-ican .,. SO 
Medmm 
Dcnsil\ I 
Medium 
Density 2 

Medium 
Dcnsiiv 3 
Mean+SD 
High Density I 

High Density 2 

High Density 3 

Mean+S.D 
Mcan+SD all 

lsbnd room 
V1ctora O•ss 
lsbnd room 
Victoru Omss 
lslo.nd room 

MilcD Omss 
room 

Milcll Cl•ss 
room 

.t-iilc II O.,ss 

room 

Ojo Class 

room 

Ojo Cass 

room 
Ojo Cbss 

room 

s:and, 

�. s:ind) pencil 
clll"" 011\'0D 
OuS\). s:iod) pcnetl 
duos cm,'Oo 

Du.st). s:111dy pcnals 
rood ·c1cs 
Sandy, food 
pm.ides. chalk 

DUSIY S3.lldy, P3per, 
· ehios

Sandy, Dl.m)·. 
• sticks chalk

S:!ody. dusty food 
1iclcs 

Sand)- dusty food 
cl.cs

Bunga)O\, 

Bunpto,, 

Bunp)O\'' 

Bungnlow 

Bunp)ow 

Bungalow 

Bunsn)O\\' 

BimgaJO\\' 

Fair Old CIOlC 30)Ul1 61'7 

Fair Old C101C lO)e&n � 

606 7S • lJ S · 
Good NC\, For 6yan 160 

Good NC\V Far 6)'QB 190 

Good NC\, Far 6 )-c:Jn 13'· 

178 + lS.87 
Good Fllirl> Medium 10 years 382 

old 

Good Frurly �icdlum lOyan 330 
old 

Good Fairly �icdlum JOyclB 390 

old 

367 33+3.2.57 
38-1 02+20.65 

Class VCAtilation: Good(� or� .. �--s) wlucli C1D be opened (cross ,'alllllltioo) Fair (only 2 windows oppos1tc e:ic1I o.thcr)
Poor (less lhan 2 "'Uldio,;\" 'llfluch c::a.o be Dp"Nd) no aoss \"entllntion. 

l'n,dm\ty to traffic: OOIC (50-100 IDICln:S). Maiium (100-200 mcll'CS) Fllre_ .200 l'IX't/Q)
\.OW l)ENSrrY, Law r:>cn$1� Scbool s,._.,p s:unplc MEDfUM Dl!NSrrY • Medium �0 SdtODl c;-,.,,cy1Jru,s -�

\nCl,n� 

... 
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CODll 

LolV Ocnsi1y I 

2 

J 

Alwi± SD 
ifcdium Dcnsily I 

Akan± S D
16gb Dcnsil)' I 

2 

J 

�lcan±SD 
\fcan of all 

2 

J 

Ill 

TAOl�E 24 

Lt-ad LcvcJJ in lbe ScJ1ool'1 Playground In Ille Three Sludy Art.ts 

SAMPLING SOURCEO P NA1'URE PROXIMITY LEAD 

SITl3 SAMPLE DESCRIPTION OP TO lfEAVY Ll!VEL mg/leg
SAMPLE? TRAFFIC 

Viclorin School Dus1y/S1ndy Close 3602 
Island playground 
Victorin School Dusty/Sandy Close 3S42 
Island ola ound 
Vicloria School Dusty/Sandy Close 3600 

lslnnd ola ound 
3S81 3.t 34 08 

Mile II School Dusty/Loamy Far 961 
ola ound 

Mjlc II School Dus1y/Loamy Far 9-'S 

pla ound 
Mile II School Dusty/Loamy 950 

Pia ound 
986± 66 .73 

Ojo School Sandy \tedium 1063 

Pia ound 
Ojo School Sandy McdA1m 1095 

olawround 
Ojo School Sandy �lcdi11m 1001 ' 

olavaround 
1�19:i.J7 

.

196: ± 49 
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FIGURE 16 

CJ111rt Showing lhe Sweepings Lend Level (Mg/Kg) in 1hc Three Sludy i\rCJ1s
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fllGURE 17 

Chnrl Showing (he Soil Lead Levels (1ng/kg) in the Three Study ArcaJ
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4.9 Leid Levels 111d OIiier Phy,lul Chtmlul P1r1mc1cn or RoorTop W11er 

Results of 1hc various roof lop waler samples collec1ed from the low 

medium and high dcruily area school ranged from O OS O 250 mg/I All 1he waler 

snn1plcs collcclcd ,vcre acidic as c:xpcc1cd 1hc samples were further subJCCled 10 

phys1cnJ analysis os shown in Table 25 Lead lcvelJ in oJI lhc wo1crs were 

signlficnn1ly higher lhnn 1he \VI 10 recommended limit (0 0 I mg/I) Aflhough. 1hc 

rooftop wolcrs were observably not used for drinking purpose but not 

wi1hJ1anding, lhe \YOlcrs would be unsu11able if 1hcy were 10 be used for dnru.mg 

purposes n,e lead levels were high cspcc1a/ly from 1hc low dcnsily area which 

could be as a rcsuJI of au1omob1lc polluuon, leaching of window lrim paints, or 

may be Ilic produc1 of wash olTfrom sc11lcd lead from roofJ or ledge, 
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TADLE25 

uacJ uvrls 1111cJ Oilier l'by1ical and Cl1emlc1I Claarac1eris1ia or Rooflop \Valer. 

{'OOll SAt.1PLINO pll TIJROIDITY TSS CONDUCT1 TDS Pb (m,11) 
SIT8 (FT\]) (ms,1) VITY (ms,1) 

(mllcml 
Ml Vlc1orfa 

lslnnd .S . .50 136 ,. I 16 100 0 250 
AA2 Victoria 

IJl.1nd .S 82 1 70  8.S 1.34 JIIO 0261 
AA) Vlctotl1 

Island .S 7 8 200 I J.S I 06 420 OlllO 
\lc:tn t SD .S 70 i 1 68 67 tJl 02 9800 + I J2.S + 3li6 61 + 0 2ft) • 

- - - -

0 17 32 .SI 0 130 61 10 001.S
801 Mlle l .S.61 106 90 I 09 240 00)1 
802 t.lllc 2 .S 10 81 48 0 6'I 150 0071 

00} t.hlc2 .S 01 100 7 .S 096 300 0 O(,A

Mc.:,n+SD 601 + 100 t 10 87 71 
- -

• 048 + 0 23 230 • 006 +002
- - -

2 . .s4 21 2 8 7.S 49 
cc, Ojo .S .SB 10.S IU 0 7 9 210 001.S
co Ojo .S.91 163 99 039 2'A> 0010
cc 3 0 .S 7 6 8? 60 026 IJO 0090 

�k:ln+SD 6.09 + 1 11 .S .± l.S I IIJJ 041.±0 27 W.l.l + 00..S!_OOJ
- -

0 43 +19 7.S 13 27 
MeanoraJr .S 93 12 7 89+2601 11) ... • 0 76�012 27JJJ • 0 121 + 002

- -

+2 80 24 . .SI 7l2' 

M Low Density Arca School 
BB Mcdrum Dcnsi1y Alea School 

CC. J-ligh Dcnsiry Arca School
\VHO gu1dcl1nc for drinking water value for lead 0 Olmg/1
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4.9 Lend Levels in Cosrncliu

136 

Four different cosmetic samples were collected and analyzed for lead

Ninety percent of these cosn1ctic snmplcs hnd lead concentration obovc SO-lo The

ovcrogo lcad content \VOS 7S.82% in all tho samples u shown in Table 26.

All tho samples collected contained menthol or similar ohcm1cal 1h11t induce

tcor fom1n1ion. Also, when t110 powder gets into the eye it OAUSCS lacnm,rution

which results in the child hand-wiping his/lrcr eye and the lead lJ ingested when

food is subsequently bandied or the child suck his/her lingers

This is against the acceptable legislation that require cosmcuc to contain

ony lend other than tract which could be removed either dW1ng or 1Jlcr

manufacture. 
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TADLE26 

Leid Levtl In Co1mtlic: S1mplt1 

Sarnplc Dcscnpl ion of sample Malerial colour 11g
lg % Pb(w/w) 

I I lnshmi Surma Grey 31S 811 

2 Knjal Olaclc 0 192 4S 6 

J. I flnalco Surma Grey I I 12 83 3 

4 1iro Grey S 16 86 7 
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4.10 rerso111J Interview Guide 

Results on bchovioral Pa11ems of Children and Exposure 10 lead in 

4 1 o I Lo1v Dcosj1v Arca 

The results of the personal interview guide revealed rhc following The 

School srorted since 1970, ii has been repainrcd once s,ncc the inscnion The 

children normally rub their bands on 1J1e walls, and chew Oak,ng p11nu The 

children normally chew pencils. craws, papers, crayons, etc They do 110{ wash 

their hand before caring. rhcrc were teeth marks on lhc desJc, they suck their 

fingers, and also rub rherr hands on windowsills, door,, etc One child was found 

10 be using tiro (lead based cosmetics) and normally cratchcs his eyes in r.hc 

morning sections. the teachers complained of pcrce,Y1ng odours from Cll'I CXNlal 

pipes in the School The school incinerator i, "CfY close to r.hc cl•svl)()ffl, and they 

use renovators and chMcoal 10 clean the black boards 

The school had asbcsrors roofing and a deep"� "-u uxd as� of 

drinking water, but the children bring lhar own 'l''&lcr from hone, tlx, do not 

drink the well water The tcacbers confessed that tlx, ba,� De\U hard of lad 

poison,ng before, and they do not kno"· I� causc Of bo" ti am� ax,t,oOcd UNIV
ERSITY O
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The result of the personal interview revealed 1h11 1he School started in 

1994, and ii has been repainted hvicc The paints were nor naking The reacher, 

confessed rhar lhe children nor,114lly pick paint chips and pur ii in their mouth 

They rub I heir hands on lhe walls frequenrly The walls of rhc school was painred 

,vi1h l!mulsion painl which had hnndprinls, pencil marks all O\rer: The children do 

nor ,vash their hands before eating's bur were provided wuh water and soap 10 do 

so The children used a 101 of crayons, pencils, and heavy painted dluJtrauons 

They chc,v pencil, chairs, papers, etc Tecrh nwks were nouccd on their desk and 

chalks 

Two children were found in rhe class who uJCd (lead-based cosmcucs) 

The teachers noticed that they do nJb 1hear eyes with their hmd this could be due 

10 rhc fact rhar the preparation conwns menthol and other hcibs d conwns) 

The children were provided with wuh band basin 10 wub their baoru after 

play and before they cat. bur they do nor like the habi1 C"<ccpl wbcu been foraJ 

The 1cachcrs confessed that i.s inadequate supenisioas (inadcqualc c:amalcn 10 

enforce 11) The school incincn.tor is localed me Ihm S00m Pn' fiom the 

classroom The school had a_bld>con roofings and tbc cbiJdJUI oorcJl!h.· buag 

1hcar waler from home The 1eac.hcn confcswd Lbat � ba,c DC'\'ff bald cflad 

•
• 

po1son1ng. causes or pre\-cnuon
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The result oflhc personal interview revealed 1ha1 1hc school s1artcd ,n 1980

nnd hns nl\vnys been rcpoin1cd once, 1he \YOlls paints were Oaking. the 1cachers said

1hc children normnlly put nny nvoilnblc thing in their mouth bolh food and non

food items. Tho teachers said two children used lead-hosed cosn1c11c nnd they

octuolly rub their eyes ond suck their lingers in the morning., The children do not

like \Yoshing their hands before eating even when wash hand ba5in, soap and 1owcl

\VOS provided The teachers and caregivers said they have never heard or lead

poisoning before. The school uses a deep well as source of water The school

incincrotor is very far from the school, the school is situated .. cry w from 11ny

major road 
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CHAPTER FIVE 

DISCUSSION 

A child an urban centres such a, Logo, i, exposed 10 lead from d11ferm1 

soorccs such a, paint, gasoline and solder and through d11fcrcn1 p;i1hways (aicl1 IS 11r, 

rood, water, dust and soil) 

P,ca, 1he repealed ingestion or non-food sub.sw>ces. has been 1111plica1ed ,n 

many cases of lead poisoning. however a child doc, llOI have 10 ca, paint chips 10 

become poisoned More oorM10nly, children ingest dust and soil COIUlnlWed "1th 

lend pllint which flaked or chalked o..s its aged This lead COIIWTIUllled house dust, 

ingested via normal rq>Ct!IJVC hand -10 • mouth ICtMI)' is �iy rccogniscd IS a major 

oon1nou1or 10 the total body burden or lead in children. (ATSDR, 1991) 

All automobiles in Nigc:ria use leaded gasoline, l\'tnge lead aintClll of n:gnfv 

gasoline being abou1 O 74g/l (Ogunsola et al, 19941) �Ian) cars ft poort) uarc,incd 

and charaderi.stic:al.ly emit blue plumes of bad odour m:I � 11\-Jroa.rbam 

(Baumbach ct al,1995), amp/yins thlu a ligher pto:c•yoflcad II prizx: o cmttcd 

to the atmosphere (USEPA, 1986) 

Cottage indwtries and home ltad-v.w an, JWt»M ooc.mn 
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en1ploy lead includes lypo-prinllng, battc,y repair. painting. automobile rrpait and 

fobricntion of plnstics 111c opemtion, arc carried out m crowded residential arr.u,

typically in stores or v.ork shades adjoining the li\llng quarters There arc few con11ols 

or rcs1ric1i01U on the lead compound, being, used on the matcnals bcrng rdcascd 10 

the cnviroruncnt, nnd quite oflcn the homes nnd svrroundlng play arw for children are 

heavily contanlinated with lead Tiic fllc1 that many people live where lhcy v.-ork 

predispose, them and their c/uldren to undue exposure to leaden v.ucs 

Atmosphenc lead emissions in Nigena in rccenl years have been estimated 

10 be 2800 metric Ion, per year wilh mosc (00-/4) derived from aucomobilc rad pipe 

(Obioh cl al, 1993) Markel places arc mostly csllbh.shed around bw $lOps and 

vendors. accompanied by their young children. aJso $d UICtr sulh alq INJOr 

roadways with high traffic (and customer volume) After deposition. 10mc of the 

con1amina1ed dust.s get recycled, the trul of du.st that aa:ompanics lorries in maay 

pans or the city being, a viJJble proor of tlus ('nagu 1997) \.'dzindar dust 

cnterlAlnmcnt rate in Nigcna has been estimated 10 be 6 5gi\cnde km for unpa,-cd 

road, compared to only O lgl\chiclclkm for stmt1 in Loodor\ fagf1ml 

(Akeredolu, 1989) UNIV
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Lead solder iJ still found on food cans in Nigeria and conraminalion of ,nranc

foods is likely 10 be enhanced under hot tropicol condiuons wd depoSlts arc relatively 

scarce in 1110 coont,y and, as far as we know, le.id glanng of po11c,y is 1101 "idcspread 

(Nringu 1997), Cheap, in1propcrly gl41.Cd ccrnmic ware imponcxl from Third \Vorld

Countries lw become common and may be a risk factor especially children from more 

n111ucnr ft11T111ics Lead rid1 mcxlianc and cosmetic rcprcscn1 add1110naJ routes or

exposure 10 children Other potcntinl imponant sources and ptthMy include talc 

honic exposures from pMcnUII occu1>3tions and liobbics 

This study 1w rcvca.lcd some salient potnl of1n1crcs1 oflhcsc aspecu 

S.I I land Dirt /Dusi ,u a Polcnrlnl Sources or ind E1posu� 

The lead levels in lhc hands of the childtm rungcd from o 08-0 -39mgl or hand 

,vith a mean ofO 102±0 07mg.lhand as shown m Table 13 The thought that hand din 

may be n potential source of childhood lead p0lSOl1Ull is 110( 1 nc,,,, oac. Studies by 

(Sayre et al. 1974) shows thal I dear rclationslwp "'IS CYidm �'ffll irldi,iibl mnd 

and blood lead Jevds They found OUI that chilcftrn l\ith • !mid lt\-ds (O\'CI'

J011g/hand) were from homes ",th high dust b-ds <•led� aI lml II the 

household s1ancns Sioc:e I cl-ild's ha,wt C'OIJll(t "u &!Ir Oocr, •ir:l.km mi 

,vafl, ,rust vary gn:atly throughout the day, I IS� 1 rt:l'S!) b:�Xlfll 

"'OUld produced I oorrcspondingly hi!lh lead b'd on t1le dilf's ll:lnll. 
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Mickle CC al; (1994) also rcpo,1ed in tl1C1r study - Surface Dusi on 11111111 for 

Assessing and Prcvcn1ing Childhood Lead Exposure- 1'1.11 1hc average hand lad of 

children during p'4y in lhe ouldOO( environment increased by a factor of2 2 compared 

\vilh children playing In lhc indOO( cnvironmcnl The prcscnl data suggest the potalfial

for o ch,lds' inges1ion of lead Since tho 1ochnique of washing a child'• hand in I snwl 

plas1lc bucker will, I �lro of double - distilled "'lier, agiining and rinsing was I non

stondnrd mcrJIOd, ii may not rcprcsenl a true lead aposurc s11u11ion (some metal 1111)'

s1ill remain embedded in lhe nails Cle) In Ilic absence of ,ny bcltcr altcmatM. my

hand \Yll.Shing method was used as a poss,blc approach 10 the local SltualJOn

1lie intetprClal.ion of lhe da11 oblaincd needs spo::i,I r.onsidcratiol1 mx:c the 

contamwnt up to I.he wriJt m,y not enter the body from food t.bal is czcn mostly i.llh 

finger. I lo,vcvt1, it docs show I.hat I child's hand has c:omidcnblc: lc\'ds oflcad. � 

thcrcforo can potenti.Uy ooowninale lwxl or food The lead \'llln tbcn-c arc 

signilicanl and raise cooc:cms C\'m though only part or the lead oa the bind 1!11\ be

ingested Any lead ingested ldds 10 the body's upt.alc 

The fact thal one rub offthi, lead by "'I.Sml1P &om duJ•dl',? heN1s n1k11c, 

I.hat hand contammatJoo readily occurs. and tlk w•d11m bcsl\un lead at Olbcr

physical panmctcrs W.c TSS, ms. lllrbidd) &.thcr ILff'1'\ 11-i, ib ,\llbl• •dolt, 

reside ,n the wnc cnvironrncrd. they lff less hl"d) to "l°'t &hrir lwob <.'(I
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etc, nnd probably ,ruh tJ1ctr hands more frequently, and certainly do noc ha\-c 1hc 

hnnd-10-moulh behaviour chamctcristio of preschool children 

Tiii, tJ1cn implies that tJic lead on children• s hand i, ingested and absorbed m 

sullicicnt qunn1i1y lo result in nn clcvn1ed blood le.id IC\d Al prcscn1, 1hcrc is no 

evidence 10 suppo11 !hi, idc.-. 

5.2 1'oys 11s II Pottntlal Source orCt,lldhood uad E�po,urt 

Tllo 101ol fcvcb or toy wn.slungs collected and an.aly,.cd ,angcd from O 00-

0 JO I mg//toy with I mean of o I SO ± O Olmg/roy Thu prodicu th.11 apart from the 

lead based paint, wed 10 cover toys. thc surlicc areas "'Cle also colU:minatcd "1th 

dust and dirt's containing lead from the cnvtroMlClt Romicu ct al, (l99S) r«aillf 

rcpo11cd, that in Mexico, thc pain, wed 10 cover some toys and school eqi,,pnao• had 

a high lcad contcnL Certainly, this can contribute 10 the blood lead �-cl ia t.be 

population studied 

Prcscotly 1J1 Nigeria, lhc:rc is no es1abluhcd standard tha1 rq;,dzr ... t.be UK of 

leaded paint for children's toys. ho"'CV'Cf', W1bl inlimry ca•'fll•n i., rmind md umiJ 

i1cms O'WlWJCturcd arc monitored Studies to u,c,a Ind nuxuv blood bf bds 

will be essential 10 the public's hcallh UNIV
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The rcsca,chcr obSCNcd 1h01 some of tlus children pul rhcsc 10)3 in !heir 

n10uth, ,vhich C4l1 le.id 10 groduol lead poisoning, ,1rhich can cause senouJ pt"oblcms 

mng,118 from poor pcrfom1llllCC in schooi hcanng los,, even bniin damage 

5.3 Cl,usroorn Swcr11lngs ns II Potcntl11I Source or u:uJ Espofrrrc 

Dusi is a signifiC4111 source of c.11posure 10 lead p311ia.ilnrly for young chrkfrcn 

(\VI 10, 1996) Among rhe nine (9) clawooms dust samples collcc:tcd the lcid IC\'ds 

rnngcd fron1 180-<ilSm&')cg w11h a mean of384m&')cg. A me.in of61Jmgilcg lead levd 

wn.s obtained from the low dcruily area as opposed 10 190mgllcg and 390mgllcg from 

the medium and low densi1y area The ncamcss 10 high Lrlffic and heavy conmcn:w 

vehicles subjcacd 10 rampan1 Go-slows with considerable SlOJW'SW1 or \"Chdcs ,my 

have contn'bu1cd 10 the higher rcsu.lts Only • fence $CJWIICS the JChool from the main 

road in the low dmsi1y area. uxdy source of addiuonal dusl lead in the� inclirdt

lead contained in roof materials, au.llcing used around ",""°".._ ri14s <JO lbt- odPic 

surfaces of sc.bool I building and other structures and sn a:t dilSl 111c rmc cJ" k nrkrf 

dust gcncr.ition/depos,tion should depend OIi rmtiv1: eulliJuuons &cm ,i,,,. sourca.

(Que Hue ct al, (1985), Fcrgussion and l\rcholas (1991) 

Reporu by Okcabru (1998) and Abcnor, (1993) Ibo-A'S mrb hisb indoor 

lead dust IC\'ds in Lagos and Ibadan These rcsuhs "'ft b,\\'t"U �u &!:ma &be 

\VJ 10 rccommcnded indoor dust lc\'Cb of �\g 
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Dust control via wet mopping and frequent hand washing.t has been shown 10 

reduce the blood lead lcvds in children with high blood lead lcvds (Charney a al, 

I 98J) bu1 this ,s not a pcnnanc111 solution so long as the source of lead in the dust 

rcmruns 

5.4 Soll u • l'o1r111ial Source or Lead E1posurr 

TI10 lead lcvch in soils ,n the 1hrcc study area, ranged from 9S 1-3602mg lies as 

sl1own in table 24 These vnlucs were much higJICf when compared to those rq>orted 

,n cnrl,er studies by (Adogamc, 1991, Osagie, 1998, and Aborl,.or. 1998) This is 

c:q>CCled since lead docs not d,sintcgnuc Ill the atmosphere These vua m abo 

higher than the \VJ 10 recommended value of SOOmgllcg. 

The mee.haniJrTi connecting soil lead concc:mratJ0o and bbJd lead fc\,:fs IS

most hkcly the ubiquitous hand 10 mouth ICtivlucs cxtubltcd by diiJdrcn (Sa)TC a al; 

1994) In• study mcwnng hand lead in day care center cbJdrm 11 � ru -·a. lbe 

amount or hand lead mo-eased SJs,ulicantly after outdoor play m,,� to aflcr ntnor 

play (M1cllcc, 1996) The higher the lfflOUlll of lead duJI irt O!CIOOCY llila. lbe bigbcr 

the amot1n1 of lead that appears on hands and the s,,:atcr lbe pocaud b chtl!blil to 

mgest itiaeascd ffllOUll1S of lead in this route cxpouc. 

Contamanalcd dU.SU and ,oils 1q:;c,ad I major ™"° of li::aj � ID

African childttn. cspcaally in Q'O\\'dcd uitian •cu (�Ti� 19'12� � Fb irultt � 
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infants (I� years old) has bffll estimated robe OS. 1 Sµg per kg body wcighc per dly 

(Nnagu, 1992) \VIICfl rhc dady inralccs from air 1nhalauon (O 02 - I Oµg Pbllig body 

,,'Cighr) 1111d food.1 (OJ • I 8µgJ>hlkg) arc abo taken into 1CCOUn1, ir is ckw rhar many 

children in Lagos mctropoli, arc being exposed ro Pb levels 1h11 may c:«:ccd the WJIO 

rccomnlClldcd Pb intake lolcrnncc of7µj1/kg from Ill ,ourcc., (WIIO, 1977) lnfM:t, 1 1  

lw been susscstcd th.11 10-3�� of the children III some utban areas of Afna may be 

sufffflll8 from le.ad pouorung (Nn1gu. 19'12) 

Clildren mgcst soil mt dusts bur there ,s considcnble d151g;w;w:.• u 10 the 

actual quan111y ingested (Stand. and C.lal,,csc, 1995) In general chiJdn:n below rhc 

age of6 ycass ingest the greatest amounr ofdusi and soil. The amount of lead ingested 

by D child depends on sevtnl factors, education, � bdla"iour, u:h u adins 

of finger, roomb and roys. hand and ace washing bcbi\.m, aad mil bilqi The 

amount ofk:ad ingested that IS absorbed tm:,ug'1 the PJUO • OC'Slmal rracl dq;ffld• 

on the parude sue and form of the lead, the l&C of the diJd mf bis Ax:r ..,, d• •Al

status (Nriagu, 1998) 

POSM'C ISSOOIIIOD N\.'C bcco reporttd �UII ,ail and W:sl lad 

conccntratJons in uiben area., �u and Odlr,.,-; I • n.a..ma a al. 

1990,Dcmy ct al, 1994) 
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A runberofstudics ha\-c reponed a high deg.ee ,:,favailabilily oflad in house 

dust samples; and ha\-e found stroog significant correlation bcrn,:ai It.ad loading and 

lead conccnlrlllioo with childrm's blood !tad levds (Davies ct al. Tbonon, 1990, Berny 

ct al, 1998) Gulsoo ct al, (1994). �iutguc)1.io ct al; (1998) concluded lhar ingestion of 

lead in dust and soil \\'IS the main source and parhway for dcvared blood lead in 1

mining communiry 1ha1 they srudied �1051 oftbe srudics ha\-e focused on house dusts 

Ho\\e-.-er, children spend a signilicanl amoonr of lime in schools and 

le.id conraminlltion of dusrs in the school cnvironmenr must be considered a hcallh 

h.mutf 10 the pupils (Duggan and lnskip, 1985, Clark ct al, 1991, Lanphear ct al. 

1998). 

For soil le1d concentrations up 10 SOOOµg/g an increase in PbB ,n cluldren from 

IO 10 7 6µ&fdJ blood per IOOOp&fg inaeasc in soil lead halie been rcponed in a 

number of Studies (Srccle ct al, 1990; Berny ct al, 1994) In their reco,1 analysis of 

pathways of lead exposure III urban c:hiJdrcn, Lanphear and Roghmann. (1997) showed 

an inaeasc PbB of c:hildrcn 11 vc,y lo\V levels of lead in dust, and concluded that 

current USEPA\1-IUD guideline IC\-els may be in adequate 10 protect childml. The 

data from Lanphear ct al. (1995, 1998) arc for children in urban an:as oftbe Umcd 

States and may not be directly applicable 10 children III Lagos nlctrOpobs 
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Nevertheless, their study and others like it sugges1 that lead contaminated dusts in 

schools represent a health hazard to the children and their teachers 

Jt needs to be emphasized that the socio-a:ologic:a.l conditions in many schools 

in Lagos metropolis increase the risk of dust lead aposurc. The co-loca11on of 

commercial activities and school (colMlOn in Victoria Island), the VIOrant outdoor 

activities during rocess (Children cnn spend hours pla}ing outside), the cndcnnic dusty 

environment. nnd infrequent \WShing of hands increase the hl.d)hood of hand 

contamination and hand - to - n10UtJ1 transfer of lead (Nriagu et al, 19963) The fod 

that the school environment U1 wban areas may be hazardous to cluldrcn has not 

received the attention nod public concem that it dcscrvcs FC\v countries rurrentJy 

have guidelines and procedures for dc.iling \vith this risk. 

Chronic lead poisoning which induces depression, bcl\a\ioural and ncurologjc:a.1 

disorder in cltlldrcn, hypcttcnsion in adults males and ncgati\''C pregmnc) outcomes m 

females, remains one of the unrecognized public health issues U1 Nigeria. 

5.S Cosmcstics su • Source or Lead Esposu� 

The results of the cosmetic samples 500\\'Cd lead IC\'Cls in the range ofO 192 to 

S.16µgfg

This obscn-ation is in acoordancc \vith Aslam ct al, (1979) \\ho amlyttd 11 

different oosnlCtic srunplc and found lead oonccntration as ligh as �, Fcma.ndo e1 al 
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( 1981) analyzed Thirteen ( 13) diffc:rc:nt samples and found lead concentration in the 

�e of 45.6% to 91.r/o The values from my  analysis coocspondcd dosdy to the 

lead levels fOWld in Asian Sunna materials by them. 

Correlation ben\-een the use of these materials and dC\'llcd blood lead levels 

has been shown by Ali et al, ( 1978) In addition modes of gastrointestinal absorption 

of the materials have been eumincd HOiiy, ( 1980) as well o.s the implications for 

mental Health. Aslam et al; ( 198 I) cwnincd blood-lead lcvds in 62 Asian children in 

Nothingham and found that the swma users had mean blood-lead conccntrauon of 

I 65± 0.68µmol/l ,vhile non sum11 controls had a lc:vcl ofO 98 :t 0.42 µn101/1 . Later 

studies in Britain by Fenwido el al, (1981) confirmed SUmlil to be the princip,11 

contribution to the  death of a four year old Asian boy in Oldham They observed the 

behaviour of children following admirustr.nion of sunna by their mothers and sl10\\'Cd 

that they invariably ,vipe then eyes ,vith their hands and frequently then suck their 

fingers In this, ,vay rhe lead is deposited into the mouth and whence ro the alimenlllf)· 

canal Of panicular concern are the dainu made on the containers of these surmas. 

makes eyes beautiful and prolcct.s eyesight or use to prevent ere disease an \ision 

defoct.s. 

S.6 Roon op \Vater as a Source or Lud Exposure

cd from o 09 -O lSmg/1 as shown in
The lead values of the roof top "111cr rang 

Table 25, this values arc in confonnit)' 10 ,\hat Nriagu, (l99'l) reported Urb.ln spra"l
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in the developing countries is gmcrally alienaled, by high levels of air pollution 

common air poUulanls include oxides or sulfur and nitrogen, 10:oc metals, o«ganic 

compounds and parucula1e matter The pollutanes are removed from the aunosphcre 

by dry deposition and or rainfall The rainfall and "'ISi' ou1 or dry deposited material 

are on conugaled iron sheets or similar roofing materials 

Besides being impregnated \vilh airborne toxic mc1als, l'llin \\'Bier propcn1cs 

lha1 make ii 08SfCSSive 10 mc1allic objcel$ (Nriagu and Jim 2000) The low pH (as 

sho\vn in table increase the ,�ching or metals IC3d from aerosols and the corrosion 

potential IO\vanls mctalJic roofing The IO\V alkalinity, and buffering capacity, as well as 

high dissolved oxygen, also increases the corrosively or rain \Yalcr 

In viC\v of a number of prevailing conditions (Such 11S malnutrition, and 

imn,unc compromising diseases such as (malaria and cholera) chat C\acerbalc the 

sensitivity of children to lead toxicity, one would e.� the c.q>osurc 10 lead in roor 

1op ,voter 10 be an irnportanl public health problem in Nigcnaa 

5.7 Teachers Knowledge about Children's Dch1viour

The use of in depth intcrvie\v \YaS nccessa,y as the complement 10 the 

analytical ,vork from responses by the teachers 1t an be deduced that, they do not 

kno,v anything about lead poisoning and prevention. 11 also l'C\ulcd that the teachers 

are aware of Pica, the repeated ingestion of non-food substances, �,o nonnal rq,ctiti,'C 
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hMd-to-n1outh nctivity ns o sourco of lead poisoning. There is need 10 educate teachers 

nbout key cnuscs of lead poisoning ond potcnlinl hnZNds of lead 
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CHAPTER SIX 

CONCLUSIONS AND RECOl\1MEJ\'DA TIO NS 

6.1 C:onclwions 

The following conclusions could be made based on results obtnined in this 

study. Lead levels in the samples annlyzod \\'CtC relatively high and this coold be 

assured duo to similllritics among the communities. 

I. TI,e handwashing sho,ved lead values in tho range of0.08 - 0.39mg\bnnd with

a mean of0.075mg\hand TI10 lo,v medium and high density 113d le.id level or

0.179 ± 0.097mg\hand, 0.038 ± 0.03Jn1g\ hand and O 081 ± 0 062nig\hnnd.

The fact that one can wnsh off this lead ,vith distil \\'liter indicates tluu hand

contamination readily occur.s

2. The toy ,vashing.s sbo,ved lead values in the rnnged of(0.00 -0.301) n1g\toy

,vith o mean o f  0.150 ± 0 03n1g/toy. This predicts that the toy surfoce

nrca ,vas contaminated ,vith lead in dust and dirt in the child's enviroruncnt

3. Classroom S\Veeping.s samples indicated vnrying levels of lead The mean

values of 609mglkg, 174mg/kg and 330mg/kg and for the lo,v, 1nediun1

and high-density areas respectively sho,v that air pollution cut across

boundaries Exposure to children through con1a1nim1tcd dust is important

'''
l
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since leaded fuel is still in use and poor combusting vehicles are common in 

lhc city of Lagos. This is evident from smoky exhaust pipes that &1e seen 

at every place. Inhalation of contaminated dust \viii increase blood lead 

levels. Dust is easily found in most pans of the classroom 

4. Soil samples indicated vary levels of lead. The mean value of 3581 mg/kg,

93Smg/kg and J019mg/kg respectively This sho\vs that given that pre

school children play in Lhe school yard, they may ingest lead - contaminated

soil via hand - to - mouth activities.

5. Significant conccnln!lion of lead \VUS found in the cosmetics; this poses a

substantial risk of lead poisoning for the children

6. Teachers do not have knowledge of lead poisoning. symptoms and \vays of

prevention of childhood lead poisoning. lnfonnation from a health care

provider can aid teacher's kno\vlcdge.

6.2 Rcco111n1cncJRlions 

-

-

Pnrents Teachers should be educated about key causes of childhood lead 

• • 

po1somng. 

Children's hands and face should be ,vast,ed before eating 

\Vash toys and pacifiers before given to childrcn to play \vith. 

Children should not have access lo peeling painL 
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Special attention should be paid to children having access 10 windows, 

windowsills and wells. 

Make sure that take-home exposures are not occurring from parental 

occu patioos or hobbies. 

Olher recommended measures to reduce lead nnd lead compounds toxicity 

include. 

Gradual replacement of old metal pipes in house ,vith alternatives like PVC to 

reduce risk from dissolution of lead from pipes 

Improved ,vnter treatment practices at station continuous inspection of pipes to 

look for dan1&gcs ,vhich may lead to contamination leading to poor physical 

and chemical property of wntcr. 

- Use of non - lead pign,cnts in paints should be encouraged by SON, and if

paints containing lend pigments are used, children should be advised to keep

n,vny from the rooms newly painted ,vn!ls until Lhc paint is flllrly dried.

- The installation of vchiculnr emission control devices c g Eco Oo,v on older

models if vehicles should be encouraged since fairly used old model vehicles

nrc still being imported. 

Encourage public cnlightCll[llcnl campaign of all sectors to ,varm ogainst 

possible dangers in tbc use of old paints cnn for food and \\'liter storage 

• 

• 

I 
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Every classroom should have a ,vash hand basin as sho,vn in fig 17

Government should crea.te research funds for development using in relevant

institutions to continue research. monitoring and evaluation of cnviroM1cntal

toxins 

foods should not be stored in open cans, parucularly if the cons are imponed

Pottery or ceramic ,varc tliat is inadequately fired or incant for should not be

used as food storage. 

Make sure that take-home exposures are not occurring from parental

OCGUpations or hobbies parents

Children should cat meals regularly, since more lc:id is absorbed on an empty

stomoclt 

Pnrents should make sure that their children diet's contnins plenty of iron nnd

calcium. 

i 
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figure L7 A Photograph sho\viog Rccorruncnded \Vo.sh I !nod B:isin

I 
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This s1udy would have been more useful if biological samples were taken 

simultaneously 10 help in results correlation and 1n1erpre1ations All these and 

many other rclevan1 steps if taken in future \\ill guide lO\vards a heller and 

healtJ1icr environment Iii and lo.sling for 1\11 Effons should not bo spared by 

government and agencies hke FEPA in trying to relocate some industncs 10 reduce 

public risk. Researches into safer subslilules to manufacturers should be the golll 

in future rather than \vniting to tak� of pollutants 

There is a clear and U1BC11t need for a broader nsscss,ncnl or the magnitude of 

childhood lead poisoning in Nigeria. Al the same time, FEPA authorities should bcgui 

to in,plemcnt policies to reduce the risk of lead poisoning of children in Nigena llie 

scientific evidence is large and conclusive, the principal �sure roots are \veil known, 

lhc health effects arc well documented and lhc scientific and mcdiclll information 

gathered from all comers of the \YOrid, ay for programs to protect children frorn lead 

in their cnvironn1ent Since automobiles account for must or lead pollution ,n urb:in 

8J"C3S in Nigeria it \YOUld seem morally indispensable to \vnit for more evidence for 

childhood lead poisoning before rcmo"ing lead from gasoltnc sold in Nigcna 

The data provided by this study, \\ith other previous rcse:ircllcs should act as a 

guide to future r�cs in areas of cnvironntcntal health studies cspcoally \\ilh 
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respect to heavy metals like lead, mercury and cadmium etc. The government should

release funds to persons and ageocics to carry out comprehensive researches ,Yith

monitoring/evaluation programmes in this respect
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APPENDIX lA 

LIST OF APPROVED,PRIMARY SCff()()LS JN 
ETI-OSA LOf'A I. r:ouCATION DIS"fRICT 

IISIN NAME OF SCI IOOLS ADDilESS 
I Fed. Home Science Ass. Primary 5, Ruxton Road, lkoyi 

School 
2. i\drao Int. Prin101Y School 28, Ahn1adu Delio Way, V/Jslond 
J. i\rncricon lnl. l'rirnnrv School . Victorin Island 
4. Corona Pri111nry School 35, Mckuwcn Road, lko\·i 
5. St. Saviour's Prirnary School 54, Alexander Avenue, 11.oyi 
6. Co111111ond Children Prirnnrv School Donnv Crunn. V/Jsland 
7. Aunty Ayo Primary School Oioduro Slrccl, lkoyi 
8. Ni1?crin A irforce Primary School V/lsland 
9. Crescent l'rin101Y School 1004, Fed. llousi111? Estate V/Jsland 
10. 'faith Villa. Crcche Primnrv School 29. Oourdillon Road, lkoyi
11. Grecrnvood house nrimorv School 8, Orno-Osonie Street S\V lkovi 

12. Police Children primary School Police Force I UQ Annex Kam Salem 
House Molonev, Ul!OS 

I J. J\unty Ayo's Preparatory Primary Biaduo Street offKeOi St, S\V lkoyi 
School 

14 •• Kcmson Prin1nrv School 17A. Reeve Rood, lkovi 
15. Virginia Prirnary School Plot 854 Bishop Aboyade-Cole 

Street, lkovi 

16. Beuy Dolphin Int. Primary School 198, H.F.P. \Vay, S\V lkoy,, Lagos 
Dolohrn Estate 

17. ltolion Prin1urv School Admimltv \Vav Lckki 
18. Star Ori.£:!!t Prin1nrY School Al!un"i Town 
19 L11110s Uritish Primary School Kin1B,vnv Road. lkoyi 
20. Mortin Int. Pr11n!lfV School 28, Ofo1?un-/\1?b:ije Street. V/1$lillld 
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I 

SIN NAME Of, SCI IOOLS ADDRESS 
I. Amcric311 Model Prirnlll)' School ljc�un S01cUi1c Town, JS Alcblosu 

S1rec1, licl!un 
2. Ab-bcl ln1cn1a1ionnl orin1:irv School An1uwo Odofin llousinA 1�1.i1c
). Dmlov Kiddies Prin1:i.rv School 8, Awomolo llousina Es1t,1c. lic,.un 
4 Ccnlml lJank Prin1arv School Solellilc Town 010 
s. Chrrsuo.n Council o(Nii:eria Primwy

School
612, Ro:ad, Fcstac Town 

6. Child Found111ion Prlmlll)' School PIO( 2S, Dlod J, Amuwo-OJofin, 
Mile 2 

7 Crc11 l'rivntc Primary School 21. Comfi>n 01.lvrnka Clo,c, Oluli
8. Dr. Soycml l\kmorial l'ri. , School 7• Avenue, .S close. f-cslac Town
9. Earlv-Lirc Prim School ) .. Avenue Fcstac Town 
10. Ebun1ayo Cl11ldren Prlnu1rv School I. Ebunt.1�o Close, licrun

I
11. rlovbis f'rimarv School 21/2). Al.u S1rcc1. Sa1cll11,: Town
12. I Jappy Childlcn Pnllllll)' School 2"" Av..-nuc, 20.S Road, Cl<»<: llo.ue 

14, fc>taC Town 
I J. I lannv family Prim School 9. Casco Strce1. Kuic Amuwo
14. I loly Child Prin1.uv School I. Hoh• Child \Vav. 5.lcJ,, 1c
IS. Ideal D,1y f'rimllrY School I. lde:i, Cloic off Oshink,no Str.:.:1
16 Kin&'s Crou Prim.it)' School 9, Ambrose Acdonwon)'i S11cct. 

licl!un 
17. LcuninO? field l'nmarv School Close 30 s�1clli1c Tow11 
18. Liulc L1llcs Pri, , School 2-Avenue. n-c1mc. Fotx Town
19. Lorol Primarv School 201, RDlld, close fcslac Town 
20. Lcatls Pri School S4. Olusono�e S1rcc1, li.ei·un S41cll1t.: 
21 l\111r-)'ol1 l'rin1ovy School AIWJ• Junction Navy To .. -n Ro.Ml 

010 
22. Niwarc1h Prin School N:avy Town. Oio 
23. Prime /1-lontellon l'rimarv School 27. New Road, S:ucllitc Town
24. Radiance Primary School O' Close 1• A"cnue Fesi.x To,.n 
2S. llov11I KinllcrlUl!len 21. O.:un Crescent S.i1clli1c To\\n
26. S1 Judc·s Pnmllr)' School Slh A\lcnuc AlfJilCCOI 'L" Cl� 

Fest� Town 
27. S1co11inP. Stone Pnmarv School SJlcllitc Town U:id.3�1') RNI!. L::--m

:?I Subuola Infant ACJdcmv Sth A,cnu.: 'R' Cl� FC$1.rT-n 
211. S1cll4 ,'-1:ana PrimJJY School 7, Ad�uu Bello Close. o:uti

JO Tender Touch Prin1An School 1st A,mucFolDC1own 
31 Tender Crown Pnmarv School 20, Con,rort Oboh �ln:-ct, >.irikin 
32 The bcciMcn PrimArV School Diii"?S. lllod ). AmU\\O Q4or111
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APPENDIX lB
�IIIIITL 

1,.1s·r OF APPROVE1APRl�1ARY SCUOOLS IN 
Arvt!,.!WQ QDOFIN LOCAL EDUCA'l'ION QISTRICT 

NAME OF SCIIOOL ADDRESS 
No\vn Pri1nnry School NnvyTown 
Poth finder Pritnnry School I 6, Egboyelo Sr reel, Olodi Ap:1p:1, 

Oio 
Ro\vn Crcchc Priinnry School 23rd Oooosi1e J. Close 2nd Avenue F 
St. Pc1ers Anglican Priinnry School 49 \Vilmcr Crescent Olodi A papa, 

Oio 
Scolftcld l'riinnry School Plol 2248,Arnu\vo-Odofin private 

Lnv-Out 
Uolodc Children Prhnnrv School Plot 3Y9. Arnu\YO Odofin �tile 2. 
1 lelaclin Primary School 2nd A venue, 23rd T Close, liouse I 0 

Fesu,c TO\Yll 
Pcridot Prin,ory School 67A, Corporation Ro:id, Crystal 

Es1n1c 
Uri�htcs1 & Bcs1 Ptirnary School 51h A venue V. Close, I louse 20, 

Fcslnc fo\vn 
Christ I lilt Children Primnrv School Block 24, Plot 3008, Lodis.i Crescent 
Broath\'ny Junior Prin1nrv School 12, Dillion Street, An.io:i 

I 
' 
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APPENDIX lC 

JtlST Of APPROVED PRIVATE PRlMAltY SCHOOLS IN 
OJO LOCAL EDUCATION DISTRICT 

NAME OF SCl·IOOLS ADDRESS 
Cll!itn llinnchi Pry. School 17, Unitv Cresccnt lnbede, Ojo 
Tcdoen Pry. School Oio 
GreenliC!ht roundntion pry. 2, Ken1iki Ave.Sabo Onibn Oio 
Holv lnfnnt pry. Sch'ool 8, Ainnnku Street, Ainn1•bndi 
Snmuel Pri1nnry Sc!hool 21, Costnin Rand, Oio 
Esther f-oundotion Primnry School Yakonde llogbo Road, New Site Oke-lyanu, 

Oio 
Ne,v \Vorld 128, Bole Street, Onikeke Off, Ojo 
Global Victory Prin1nrv School I 5, Se1•un Olovedc Street. Okokomaiko, Oio 
Soohin Sn1nucl Pri1nnrv School 14, Avilarn Slreet, Oio 
Minnvester Int. Primary School ll01>bo Rood, Ainn1>bndi 
Palbest Pri1nnry School 5, Olndosu A lcbiosu Str., off Oro I eye St. 

Afromedio, OJ o
gbchin-Adun Primary School (For 
)car nndDu1nb/HcnrinC!). 

@9/11. Ajagbe Street, Okoko1naiko 

-.lodos Primary School I, Tedi Road. Oio Barracks, Oio 
n,e Sound Foundation Primnrv School 6/9, Onibuorc Ave. offl102bo !toad. Oio 
\tlenivi Goodwill Prirnnrv School 34A. Cretan Street, linnikin 
�nuo Children Pri1nnry School I 5, l2boellerin Road, Anboroko Iba TO\\'n

1ructon Int. l'rimory School I 7/19. Colle"e Itond, J\1>ric. 
3ri1!.hL Excellent Children Prv. Sch. 2, Orcmeii Slr., Llo1>bo-Ele1?.bo 
Oedrock Prin1nrY School 21123 A�,.. Str., Sntclitc Town 
Dakcrest Private School 2, Alafin Sir., linnikin 
Dorbis Prin1arv School 3, Baru,vn Slr., An1u,vo Kuyc 
Kin� of Kin Private Prv. School 4, Alo,vonle Slr .• Okokomniko 
rinn SUlrtrit!.ht Private Prv. School 222. Oio Road.

-

-

-

-

-

-
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-
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-
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APPENDti8n: 

LIST OF APPROVED PRIVATJ!PRJt-tARV SCHOOLS IN
QJQ LOCAL EDUCATION PIST!UCT 

NAM!! OF SCHOOLS 
SI. t.lichacl Prv. School 
PcMv Pry. School 
'N' Precious Child Pry. School 
Eli1orial Prv. School 
Tola l'ry. School 
Ttl(Jc Found111ion rrv. School 
SL Murv's Prv. School 
Kristobcll Jnr. Acadcu,v Prv. 
Florcntm Priv. rrv. School 
JoL.e•A\o Int. Prv. School 
Kiddyrillc Pry. School 
Ooyslar rrv. School 
1 onylicld l'rv. School 
St. Mich:id l'rv. School 
First Gmdc MonL rrv. School 
Torch of Knowlednc rrv. School 
Abiodun 01111k An1honv Mcm. l'rv. 
Founda11on rrv. School 
Orirc Private l'rimory School 
13ri11J11 Star Pnmarv School 
Ou�cn Eliznbc1h Prlmnrv School 
Don:nn Mcm. l'rim School 
SI. Roph11cl's l'rimirv Schol 
Ood's Glory l'rlnwy School 

Leamfast Child Primarv School 
Ucta l'rin1arv School 
1\-toonli<>ht Prim'11'V School 
l\.1orv fresh Int l'rimarv Sthool 
Davhad Prim School 
Qdof11 Christ Prim'11'V School 
LACOED St11TPrimarv School 
Cubic l'rivalc Prim11rv School 
Oosc11. Prim:uv School 
Sunray rrlmory School 
Sheik Yusuf i\t11bic & En� Pry. 

Deren, lnl. Pri1110rv School 
Olurun,"1 Chili.I. Pry. S�hool 

ADOltESS 
9, Masebinu S1r .. SnbnlliJic 
IO. Ouadn Str .. Col.er Villol!c: 
llou1c S, I & C Close, l'cstuc 
6, C�tholic t.fi$sion Sir .. Coker Vlllu,•.: 
Oil' J\lw ltd. White: 11011,c UIStun 
29, J\wc Str .. Orilc 11!.uunu 
I I, Rnmotu Str., Kcmb.:ri 01.ot.ornail.o 
A .. boroko Villane lb;i ro1�n 
Slh Ave. M. Clmc I lou,c 23 fcstac 
S2/SS, Old OJo Road Subcru. Oio 
11!3, IJ.ulJlllV Exnrcssw.>y, Oio 
813. Odichc Str. Coker Villa�,:
6, Voro Sir .. Okokomoiko 
22. Uus;ir, J\limi Str. hire ll""bo
16. Owoscni Sir. fl.labamu Villa�.: IJ;id.)cn tr
I. Uobntorn: Ayodclc Sir. h:bocl.:riu
Iba New Loiout. hire, h1\, o, Oio 

40, SadiL.u S1rce1, Orilc-lr,.wnu 
23. OlililAn Succt, lnanmu
13, Alhaii Sulc Street. llcn,b.i ll.ws;i 
62. Cordoio Strcc1, J\,.,on-On1.. Ai •uni.:
7. Do1un lsiiola Street. AL.a.OL.oL.o
Tajudeen NUNdccn StrccL AJall� Afr O;.
:1J. 

9. 1'l11X\\CII Fct.ori<'ba SU'C\:t, llcmba I l.i�
143, Lacos B:id.i,:rv l:llon::u-. Oio
7, \Vo\\O Street, Olodt, A-·•-
I. J\iisolD Olad.i"" Slt,:ct.. 010
I B. R:uhldl llib31undc S:.-· � 01..olo 
Km 33. Dad:""" uora�v..i) Rd. \tctro ll. �' 
La"OI SlrCCl. Coll�c of Lluc.i, '''" o,., l,,,.,i 
76. lmrun Stttci, J\m11lolo
21, Ro:iiJ, C. Cloi.c llou,c I. t-·cs�

Sn, Sul\l'IIY CIOlC.'. llo�t-o. U,u 
1/3 l'.W.u Shw.. v� .. fs \ldMm,i U)OUl 

0/u.n. 

Orc-Onr St !).1 ...n11.111crs 1'1wi OJ.m. Oio 
23, Antf,l Su., Kl-.\ 16 U;aihol)' �PfCU""�). 
010 
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Al'PENDIX n 

PERSONAL INTERVlE\V GUIDE 

Note: (Respond ofis the teacher/Caretaker in the classroom with nt lcruil one yCM of 

teaching experience in the School). 

A.rca· (L.G.A): ..... .... .......................................................... , .. ... ......... . . 

Nome of School: ....................... , ....... , ............................... , ....................... . 

Oc1nographic lnfom1nlion 

Gender: Male 
Female2 

Age ______ _ 

\Vhcn did the School started· ______________ _ 

\Vhen last \Vere the classrooms painted. ___________ _ 

What kind of paint \Vas used _______________ _ 

Do the children in the class play with painting or paints . .  ______ _ 

Arc Eye pencils/Eye shadow used by the children
'--

--------

J-lo\v many: ____________ _

Do these children scratch their eyes in the morning _______ _ 

Do the children play and che\v the follo\ving 

Pencils and Biros 

Suck thumb or lick finger 
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Piny ,vith plnsLic toys 

Rub their Nose Against the painted ,vnll. 

Do the children at nny time lick or che1v the ,valls 

Rub their fingers on the ,valls 

Chc1v and scratch desk 

Do you perceive the smell of exhaust pipe smoke in class 

if yes 

tlo,v oficn: ________________ _ 

Do you have waste basket/bucket for your dirty s,veeping 

Where is the waste basket/bucket located 

I. Inside the class

2. Outside the class

Have you ever heard about lead poisoning 

Do you know how it can be prevented 
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RESEARCHERS REPORT (FOR OFFICIAL USE ONLY) 

I. How far is the school from the main road:

Very close (SOm) I 

Close (100 - 200m) 2 

For (200m) 3 

Very far (500m) 4 

2. How is vehicle (motor) traffic nround the School

High (more than 100 motors/hr) I 

Moderate (200 - S00 motors/hr)

Scanty (SO - I SO motors/hr)

Very low Ocss th1111 SO motors)

3. Presence if industry or commercial activity

I. Near the School I 

2. Mechanic \Vorkshop 2 

3. -Paint lndustry/painter or sprayer 3 

4. Petrol Station 4 

5. Battery Manufacturing/Dealer/Charger S 

6. More than one oflhc above 6 

7. None of1he above 7 

2 

3 

4 

Others, Specify _____________ _ 

4. Any Waste Dump around the School

Yes I 

No 2 
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s. Nature of Waste Dump

Arco covered Oarge, moderate. smllll)

Smell (high, Modemte, Small

Composition (Domestic only)

Co,nposiLion (Domestic and industrial)

Con1posi1ion (Industrial only)

(Unknown • Describe)

6. Proximity of classroom to ,vasto dump

Very close (SOm)

Close (100 • 200m)

Far(200m}

Very rar (500)

I 

2 

3 

4 

s 

6 

2 

3 

4 

7. Ho,v recent does Lhe wall p.&inting of the classroom look?

Newly painted 1 

Fairly old paint 

Old Paint 

No Paint 

8. What is the colour of paint?

Specify ............. . 

2 

3 

4 

9. \Vhat i s  tho nature oflhe paint used ifnC\,ly painted?

• 

Oil paint (still smelly) I
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s. Nature of Waste Dump

Arco covered (large, moderate, sll1411) I 

Smell (high, Modemle, Small 2 

Composition (Domcslic only) 3 

Co,nposilion (Domestic ond industrial) 4 

Con1posi1ion (Industrial only) s 

(Unknown • Describe) 6 

6. Proximity of classroom to \Vasto dump

Very close (SOm} I 

Close (100 • 200m) 2 

Far(200m} 3 

Very far (500} 4 

7. How recent does the wall painting of the classroom look?

Newly painted I 

Fairly old paint 2 

Old Paint 3 

No Paint 4 

8. What is the colour of paint?

Specify ............ . 

9. \Vhat is tho nature oft he paint used if llC\\'ly painted?

• 

Oil paint (still smelly) I
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Water paint 

Not identified 

Others, specify 

187 

2 

3 

4 

10. Are there any scratch n1arks on the \Yall? ____ _

11. Do the children exhibit pica

12. Do the children wash their hands before early.

13. Is adequate waler provided for the children to wash their hands

14. Do the children chew and lick papers.

IS. How is the ventilation of the class adequate 

(Cross ventilation, at least 20 pp. Window) 

Fair ( less than/ window 2

Poor (Windo,vs not easily opened or window seen 3 

16. \Vhat is the nature of the building

Bungalow I 

One or I ,vo storey 2 

Two or five storey 3 

Above five storey 4 
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APPENDIX ill 

LTST OF TUE VARIO US TOYS IN THE THREE STUDY AREAS 

Empty Powder Tin (Tony montana) 

Empty Powder Tin (Dusting Po,vdcr) 

Vim container 

Doumivitn Tin 

Crea,n container 

Hair Cream Relaxer 

Milo container 

Mobil container 

Building blocks 

Football 

Car 

Bicycle 

Plastic birds 

Telephone 

Ball 

Numeric counter 
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