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ABSTRACT

Lead in the environment comes from paints, peiroleum, solder and througl
verious routes such ss water, food, air, dust and soil. Children of pre-school age
are more exposed to t!u.:sc environmental hazards due to their habiis of licking
lingers chcwing objects or eétuallyl.cating cc?n!nnminaled dust, soil and food items.

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

in selected Nursery Schools in Lagos Metropolis.

The study was explorstory in nature. Forjsampling. Lagos Metropolitan
schools were divided into three zones as low (Victoria (sland), medium (Mile 11)
and high density (Ojo) sreas reflecting verious socio-geographical factovy and =
school was selected in esch zone based on sinple random method A 1andom
sampling method was employed in selecting the subjects and collectng
environmental samples. A total of 150 childien comprising of 77 (51.3%) boys
and 73 (48.3%) girds. Two hundred snd seven (207) diffcsent mmples woe
anslyzed, 150 hand washings from 150 childsen Twexsy six (26) toy washingy
which comprises of vanous toys such as balls, tedephores, empty beverage tms,
cars janging in dismeter from 30cm x 15cm to S x 4an, $ sod samples, ©

classroom sweepings, 9 roof top water and 4 eye based cosmetic samples.
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l.ead and othcr physical-chemical characterisiics of the samples were
determined viz, pH value, Total Dissolved Solids (TNS), Total Suspended Solids
(TSS), Turbidity (FTU) and Conductivily (ms/cm) using standard methods as

reconnended by American Public 1eslth Associstion (1998).

The mean lend levels of the boys in low, medium and high-densily arcas
werc as follows: 0.232 £ 0, 106mg/hand, 0.044 + 0.037mg/isnd and 0093 £ 0.076
mg/hand while that ofthe girls was 0.126 + 0.089 mg/hand, 0.036 1 0.027 mg/hand
and 0.070 £ 0070 mg/hand. A posilive statistically signilicant correfation was
found between lead in the hand washings and other physical parameters. Lead and

turbidity (r =0.4 p = 0.00), lcad and TSS, (r = 0.5, p =0.0), Lead and conductivity

(r=06, p=0), lead and TSS (s = 0.6, p = 0.0).

The mean lead values of the toy washings in the low, medium and high
densily arcas were as follows 0.07 £ 0.03 mg/toy, 0.009 £ 0.003 mg Aoy anxt 0 056
1 0.04mgfioy. A statistically significant linear cornelation was foumnd bet ween lead
in the toy washings and other physical parameters. (r=0.5). There was oo Bgmficant
assocation between lead and pH (r = 0.3 p <0 05)

The lead levels in the clasgroom swerpugg ranged betweea 1150 - 615 52
which is above the WHO recommended level of exdoor lesd of 200 mg/kg The

lead levels in the playground amples ranged Gom 43 - 2602 wmg/ig with a axwp
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of 1962 £ 49my/kg  Thesc observations indicated that the lead levels of the sols
were above the FFederal Euvironmental Protection Agency (FEPA) permissible limil
of 500my/kg. The lead levels in the roof top water in the three-siudy area ranged
ftom 0.05 — 0.25mgA with n mean of 0. 124 + 0.02mgA, which 1s above the WHO,

recominended value of 0. 01 my/ of drinking water. The cosmetics samples showed

Icad levels in the range of 0.19 ~ 5. T61/g and a mean of 2 25,8/

The m-depth interview rcvealed that the level of awareness of the vanous
sources of lead in the environment and its associated heahh hazards was low among
the respondents. Bascd on these results, the lead levels in echool environment is dye
to lcad content from dint (possibly [rom automobile emissions) on the children's

hands, toys soil and cosmetics

This study shows that children are unduly exposed 10 lead from their
immediaie cavironment. There ts need to control lead levels through legnlation and

health education
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GLOSSARY OF TECHNICAL TERMS USED

An undcsirable substance not nonnally present or an usually high

Contaminant: [
concentration of a naturally occurring substance in water or soil

The addition of contaminants. Somctimes considered synonymous
with pollution

Contaminatton:

A prepanation such as face-cream, body cream, powder etc intended

Cosmelics:
10 make the skin or hair more bcautiful

Environment; Is the sum total of all social, economical biological, physical or
chemical factors which constitute the surroundings of man, who ts
both creator and moldcr of his cnvironment.

[Excrction The process whereby malerials are removed from the body 1o the
cxtemal environment

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

Poison: The tenn used to describe those materials or chemicals that arc
distinctly haimiu! (o the body

Pollution [s the rcicasc of harmful substances or encrgy into the environment

by man's activities, which directly or indirectly cause hazard to man
and his environment,

Total Dissolved Solids (TDS). The total of all chemicals disolved in a natural water, often
related 1o ionic strength or conductivity

Toxicity: The capacity of a substance to causc injuty to a living organism_lt is
a mcasure of a expression of safety and hazard

Toxicant: A chemical agent or material when present at a concentiation
capablc of producing an adverse response in 8 biological system,
seriously injury structure or fisnction, and causing dcath
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CHAPTER ONE
INTRODUCTION
Background Information

Pollution of the environment is onc of the most scrious ccologiceal crisis to
which we arc subjected 10day. Histonically, the development of civilization has
caused pertutbation of the carth’s ecosystem by onc or seversi of a range of human
activities resulting in the pollution of air, land and water (Spcight, 1996). The
quality of the cnvironment and the naturc of development arc major detcrminants
of health, indeed, the most immcdiate problems of the world arc ill-health and
premstuie deaths caused by biological agents in the humanr cnvironment in water
food. air and soil (\WWHO, 1992) Little is understood about the exposure 10 toxic
chemicals.

The progress and welfare of present ard future generations depend, to a
great extent, on positive and timely solutions 10 socio-cconomic problems which
arisc from the rclationships between the human populations and nature, it is this
which has inspired the Unned Nations, Educational, Scientific and Cultural
Organisation (UNESCO) to look ancw at some of the major issucs and problems

characterizing thic contemporaty human cnvironment. (UNESCO/UNEP, 1985)
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There has been and continues (o be, a good deal of public concern about
the consequence of envimamentally release chemicals especially on health and
ecology. Implicit in this regard, the frequently explicit, i1s the notion that any
effiects will necessadly be advetse, although it s true to say that human life 15 not
possible in the absence o [ chemicals, both o1ganic and inorganic (Harson, 1992).

Health effiects from environmental toxicant may be 2 more serious problem
tn developing countries because the problem is potentiated by other factors such as
lack or failure o0 enforce regulations, which allow human exposure 10 genotoxic
agents, under nounishment of the lower economic and soctat classes that compnsc
the most exposed population from industnes and agncultural activities, and
parasitic infcctions in both urban and uraf areas. (Spcight, 1996).

The sectors of the economy which are likely 16 contnbute 10 a continuing
general increase in environmental pollution are the automobile traffic scctors,
general industrisi manufecturers, the heavy civil construction sectors and the

combustion of fossil fuel. (Onianwa 1985)

The environmental pollution level all over the world continuous to 1isc as a
result of the growth in thc volume of industiial production. The most impottant

econontic problems concerning the environment include the struggle against
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hunger, diseasc and poverty and the improvement of the living conditions of most
countries of Affica, Asia, and Latin America (UNESCO/UNEP, 1985),

The principal fonn of control of environmental pollution ts legisiation on
the protection o fair, water, soil, fauna, flora and other components of nature: On
the basis of laws regulating relattonships of the economy with the environment, a
system of ecological standards is established with administraiive and econointc

measures to ensurc their maintenance (\WHO, (995).

llistorical Background

The metal is heavy, pliable and very resistant to corrosion and weathering
It is casily melted down and re-used. These properties account for its widespread
traditional uscs. For instance in building, plumbing, printing, shooting and fishing
many of which continue today. Even where substitutes arc now preferred or
required artifacts {rom carlier times survive and orc still in widespread use. Since
the industrin] revolution, other properties and uses of lead have been discovered
and widely exploited. Inits metallic form lcad is uniquely suitable for usc in heavy
clectrical insulation, radiation shiclding and battery manufacture. Various

compounds of lead are uscd in paints, plastics, ceramics, glass and petrol (RCEP,

1983)
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The cumlative effect of centuries of usc is that iead 1s now one of the
most widcly dispersed of cnvironmental pollutants.  Morcover, there 1s no
innocuous form into which it can be converted in the environment: Once 1n the
cnvironment lead and its compounds do not move rcadily through natural
pathivays to remote locations such as occan beds, and they have long
environmental residence time compared with other pollutants, particularly n the
soil. Thus not only is there widesprecad human exposure to lcad today but future
generotions too will be exposed to the lead which is already in the enviromnent and
is being added to all the time (RCEP, 1983)

Lead is ubiquitousin the human cnvironment as a result of industrialization
11 has no known physiological value. Children are particularly susceptible to its
toxic cffccts Lead poisoning, for the most pan, is silent, most poisoned children
have no symptoms. The vast majoity of cascs, therefore go undssgnosed and
untreated. Lead poisoning is widespread. [t is not solely a problem of innercity or
minority children. No socio-cconomic group, geographic arca or racial cthnic
population s spared (CDC. 91)

Lcad in the environment may enter the body through cither inhalation,
ingestion, or percutancous absorption. The {ater route is considerably less

sigmlicant than the respiratory and gastrointestinal routces for uptake of inorganic
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lead (WHO, 1980) lead taken in through the respiratory system 1s absorbed upto
about 10.15% although the efficiency of absorption of lcad from dnnk is cruically
dependent upon whether the drink is taken before food (high Icad uptake) \Vith
or afler food (low lead uptake) (Sherlock, 1991)

Studies carried out most recently by Adogame, (1997), Osagie, (1998),
Okeakan, (1998) and Aborkor, (1998) rcvealed that lead levels in indoor and
outdoor cnvironment in L.agos and Ibadan city with respect to water, food, dust
and soil samples were rclatively high above the permissible limits. This therefore,
provoked my intcrest to carry out a similar, study nmong clilldren in [.5gos

metropolis since no such comprehensive study has been caiTied out.

1.3 Objectives
1.3.1  Booad Objectives
To asscss the level of leed (Pb) exposure among chitdren aged 2-5 in
sclected Nursery schools
1.3.2  Specific Obicclives

1. To assess the quontity of lead found in the handwashings of nursery school

children.
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2. To detennine if thete is any difference between the quantity of lead on the
haods of boys and girls.

3 To dctermnine the quantity of lead on toy sutface used commonly by children in
schools.

4. To identify and assess the high-risk environment for tead cxposure c.g play
ground, classroom, roof top watcr and cosmetics

5. To find out bow much knowledge the teachers have about Icad poisoning and

6. To rccommend measurement 10 reduce the lead exposure risk among school

children.

Significant of the study

Our cnvironment is in a8 state of rapid change caused by various human
activities that has serious impact on the environment. Lcad poisoning is gromng
doy by doy duc to its health implications.

On this basis, there have been vaiious alarms recently that the level of lead
poisoning in Nigena has rcachcd dangerous proportions, with children as the most
wuincrable group. One of such alarms was raised in Nigeria by a group called
Alliance 10 End Childhood Lead Poisoning based in Washington, Uniled State of

America. A rescorch of this nature will help to clarify the above assertion.
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Again, there is scanty information about fead levels of cluldren blood and
cnvironment  This study is aimed at providing bascline data of lcad exposure in
hands, toys, dust and soil in their immediate environment. Therefore, this research
will be usefi! in categonzing the high-risk environments for lead and desigmng
sirategics by FEPA and other governmental and non-governniental bodies to

reduce lead levels in the environment.

Statement of the probtem

Daily, we find thousands of vehicles on our roads, pumping tonnes of
highly potent ncurotoxins into the air, all over the country, especially in the urban,
highly commercial centers. The most prominent of the anthropogenic toxins, n
additon to that fiom sources like batteries, paints and waelcr pipes is organic lead
as in the forin of tetracthyl-Icad (TEL) an additive to automobile fuel to improve
combustion. This, when established at certain levels in the human system, causcs
lcad poisoning which can result in deformitics in unbom children, retarded mental
development and causc ncuropsychological and behavioural impairnent in

children. It causcs scrious nervous system dysfunction, high blood pressurc and
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scvere siomach disorder m adults Damage from regular exposure to lead is
itreversible. Children are most susceptible to pamanent damsge. (Agbo, 1997)-
Domestic lead main sources are usually lead- based paints and drinking
water carmied through lead pipes Lead in based paints arc especially harmful to
children who chew painted toys, fimishings and cats painting peclings from walls
In 1984, approximately, 17% of children in United Stales of Ameiica were
estimated to be at nsk of lead poisoning (CDC, 91). Sizcable number of children
{rom families with incomes well above the poverty line have been reported to have
clevated blood Icad lcvels. Lead poisoning is associated with leamning
impairement, reduced 1Q, and hyperactivity in children, high blood pressurc in

adults, undenveight and premature newboms (CDC, 91)

Juatification for the study

Lagos mciropolis, which is notcd by (UNDP, 98) as onc of lop ten most
populous cities 1n the world by the year 2015, is characterized by by high traffic
congestion, indiscnminale wastc dumps, poor drainage and high socio- cconomic
activities. Thesc features result in contamination of foods, air, water and soil

pollution

Adedibu, (1990) described Lagos as probably the dirtiest capital of any
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nation in Lhe world becausc solid wastes lilter the sircets, open spaces, markets,

car parks and other public places. This therefore, justifies the selection of Lagos
niclropolis as a study arca

A decadce ago, alormed by mounting cvidence Lhat lead poisoning had
become a widespread discase, health ofYicials in Australia, Denmark, Germany,
Mexico, Scotland and the United States of American began studics to determine
how dangerous cven low levels of Icad are 10 human beings, especially children

However, concrete evidence is needed in respect of prevalence of lead in
the Nursery schools in Lagos metropolis where children Jearm and play while their
parcents arc away to work This data is nccessary 10 stimulate sustained advocacy

for the control and prevalence of lead poisoning in Lagos metropolis

Scope of the study,
This study is primarily restiicied o Nursery school environmealt in Lagos
metropolis. Samples of handwashings. soil fom playground, dust from classoom

sweeping, roof 1op waler, cyc based cosmelic samples were examined from the

various sampling sites
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CHAPTER TWO

LITERATURE REVIEW

Lead
Physical and Chermical Propertics of Lead. and jts Compounds

Lead (atomic number, 82, refative atomic mass, 207.19, spccific gravily,
11.34) is o bluish or silvery grey sol metal. The melting point is 327.5°C and the
boiling poinl at aimospheric pressure 1740°C. [t has four nalurally eccuning
isotopes (208, 206, 207, and 204 in order of abundance), but the isotopic ratios for
various mincral sources may dilfer. This propeity has been exploited in non-
radioactive-traccr environmental and metabolic studies. The physical and chemical
propertics of clemental lead and somc lcad compounds are summarized in tablel .

Although lcad has four electrons in its valence shell, only two ionize
readily. The usual oxidation statc of lead in inorganic compounds is therefore +2
rather than 44, The inorganic salts of lecad. such as lead sulfide and the oxides of
lead, are gencrally poorly soluble in water. However, the nitrate, chlotate and (o a
much lesser degree, the chloride arc water soluble some of the salts formed with
organic acids, e.g, lead oxalate, are also insoluble, but the acetate is rclatively

soluble as shown in Table 1.
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TABLE 1

Physlcal and chemlcal dataan lcad and selected lead compounds

Nnnic Synonym Retative Mclting Bollin | Soluble in Soluble in
and formula slonuc/ points '} sold water
molecular (C) poinis | (g/lilre)
mass r*C)
Lead Pb 207.19 327 502 1740 nsoluble | FINO, hot
conceniricd
H,SO¢. hol wates,
glycenne, alcohol
Lend salts (shighity)
Actinte b(C11,0;) 4 325.28 280 443
Carbonale Cerrsile PpCO, 267.20 358 1 0.00!1 Acid, alkals,
(docomposcs) | decnmposes in 1ot
Chlorate Ib(CIO,); 374.09 210 very water
(dccom poses) sojuble | Aloohol
Chloride Cotunile PbCl, 27810 | spl 950 919 N1 salts; slightly
1 in dilute HC) and
in NH,, hot wlter
(33.1g/Mtre)
Nitrate PHXNO))3 331.20 70 3765 | Alcohel, alkali,
(docomposcs) NHy bot waier
( 1270g/tire)
Onho- Pb, (PO} ; 811.51 1014 000015 | Alkali; HNO,
Phosphnic
tHINO,
Oxalale PCy0q 295.21 300 00016 Dilute HQ1. acatic
(decomposcs) insoluble | acid (slight())
Dioxide Plaltncrile PHO; 239.19 290
(dcoomposes)
Monoavide Litharge $50 223.19 888 0017 Dilide HNO,
: Sauc acid
Sullae AnglesilcPbSO, | 303.25 L1170 0012 | NH, shis;
comxniratcd
R,S0, (slighttv)
Sulphide Galena PbS 239.25 14 0 00085 Aoxd.
|

Data from Weast (1985)
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| Phosphalc

| Moncovxide

1 [phide

Cotmite PbCI,

PONO;)2

PYy (PO}

nC.0,

Plattnente PYO;

Lithaige PO

Anglesite PbSO,

Galena PbS

331.20

811.51

295.21
239.19

22119

103.25

23925

470

{Becomposes)

1014

300

(Gecomposcs)

290

(decomposcs)

384

1170

(PR

T Solwble m | Soluble in _
o cqftx’pi' '

3

443

very

950 919

376 5

0017

0.00044

1740 | [nsoluble

0.0011

soluble

0.00014

00016
unsoiuble

0.0425

FINO): hot
conceniricd
H:SO.: hot water,
ghyeerine, alcohol
(shgluly)

Acid, alkale,
decomposts in hot
witer

Alcohol

Ni L salis, sliglly
in diluic HCI and
in NH,, hot waler
(33.4gNiIre)

Alcohol, alkaii,
NHy, hol water

(1270g/litre)
Alkali; $INO,

HNO,

Dilute HCl, acxtic
acid (shightly)

Dihae HNOy
STUC ach)

NH shs
T IDreRy)
HS0, (shighity)

Acd

R [Data from Henst (198S)

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

e e A e T TR e




22

30

Under appropriate conditions of synthesis stable compounds are formed in

which tead is directly bound t o a carbon atom. Industrially synthesized |cad-carhon

compounds include tetrocthylcad and tetramcthyblcad, which are of importance as

fuel additives and hence, arc sources of environmental lcad ( WHO. 1993)

Sources of lluman Exposure

The level of lead in the earth’s crust is about 20mg/kg (WHO 1993) Lead
in the environment may be denived from cither natural or anthropogenic sources
Natural sources of atmospheric lcad include geofogical weathedng and volcanic
cmissions and have been cstimated at 19,000 tonnes/ycar, (Nriagu and Pacyna,
1988) compared 10 an estimate of 126,000 tonnes/ycar cmitted (o the air ftom the
mining, smelting and consumption of over 3 million tonnes of lead per ycar (WIHO
1993)

Lcad and its eompounds enter the envisonment at any point during mining,
smelting, processing, usc, recycling or disposal. Major uses are in battenes, cables
pigments, petrol (gasolinc) additives, solder and steel products: Lead and lcad
compounds are also used in solder applicd to watcr distnbution pipes and lo s@ams
of cans used 1o store foods, in some treditional remedies. in bottle cloaoes for

alcoholic beverages and in cerarnic glazes and ory'ial lablewares In countries
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where {caded petrol is still used, the major air emission is from mobile and
stationary sources of petrol canbustion (Urban cenires). Areas in the vicinily of
Icad mines and smelters are subject to high levels of air emissions (\WWHO, 1993).
Airtbome Icad can be deposited on soil and water, thus rcaching human’s
through the food chain and in drinking-watcr. Atmosphere leadies atso amajor

source of lcad in drinking waler,

Environmental Transpor(, Distribution and Transformntion

The transpost and distnibution of icad from fixed, mobile and natural
sources arc primarily via air transport between environmental compactment such
as, vegetation, soil, house dust and water takes place as shown in Fig |. Most lead
cmissions arc deposited near the source. [lowever, approximaltely 20% is widely
dispersed (Nriagu, 1979. IPCS, 1989), although some particulate matier (<2pm in
diameter) is transported over long distances and results in the contamination of
remote siles such as artic glaciers (Scitle and Patterson, 1980)

Aumosphcric conditions and particulate size influence the removal of
aitborne Icad. (Niclsen, 1984). Large amount of icad maybe discharged into soil
and waler, however such material tends to remain localized because of the poor

solubility of lcad compounds 1n water. (IPSC, 1989)
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Lead deposited in waler, weather from air or through run-oft from soils,
partilions rapidly between sediment and aqueous phasc depending upon the pii,
salt content, and the presence of organic chelating agents. Above pll 54, hard
walcr may contain about 30pglcadAitce and sol watcr above 500ug/litre (Davies
and Everhait 1973). Very little Icad dcposiled on soil is transporicd to surface or
ground watcr cxcept through crosion or geo-chemical weathering. ot 1s normally
quite tightly bound {chelated) to organic matter {Lovering, 1976)

Airborne lead can be transferred to biota direcily or through uptake from
soil. Animals can be cxposed to lcad directly through grazing and soll ingestion or

by inhalation. There is littlc biomagnification of inorganic lcad through the food

chain. (I’CS, 1989)
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Lcad depasited in waler, weather fiom air or through run-ofT from soils,
partitions rapidly between sediment and aqueous phase depending upon the pH,
salt content, and the presence of organic chelating agents. Above pll 5.4, hard
water may contain about 30pglcad/litre and sofl water above 500ug/litre (Davies
and Everhart [973). Ve little lead deposited on soil is transported to surface or
ground water cxcept through crosion or geo-chemical weathenng, it 1s normally

quite tightly bound (chelated) 10 organic maticr (Lovering, 1976)
Airborne lcad can be transferrcd to biota direcily or through uplake from
soil. Amimals can be exposed to lead directly through grazing and soil ingestion or

by inhalation. There is hittle biomagnilicaiion of morganic Icad through the food

chain. (IPCS, 1989)
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24  Environmental Levels and Childhood Exposure
The general population is exposed (o lead simultancously fiom many
sources and through multiple pathways as shown in Fig. | such as arr, waier food,
dust and soils. (ATSDR, 1996). In addition, exposure of certain groups within the

geacral population may vary because of physiological, behavioural or oiher factors.

e
—

For example, the fetus is exposed o lcad via matcrnal (ransier of internal and
exiernal doses, nursing infants may be exposed to lead in breast milk, the young
child is exposed more intensively (o dusts on lead and non-food items (such as
lcad-painted toys)
24.1 Inhalation Route of Exposure
Ambient air can be a major pathway of lead distribution in the environment

Sources of lead in air include combustion products of lcad additives in petrol, and
point sources such as smecliers, incincrators, and some indusirial proeesses
including the burming of fossil fucls (\V110, 1993)

Concentrations of lead in air 1ange from 7.6 x 107 pg/m’ in remote arcas
such as Antarctica (Maenhaut ct al; 1979) to >10pg/m’ ncar lead smeliers (Elias,
1985)

Almost all Icad 1n air is bound to fine particles less than lpm diameter,

although some may be solubilized in scid acrosol dioplels The size of these
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particles varies with the source and with age of the particle fiom the time of
emission (US EPA, 1986a, \WHO, 1987).

In Mcxico, where lecded vehicle fuel is still in use, airbome concentration
of lead in the urban areas are likely 10 be in the range of 0.5 — 3ug/m’ (WHO,
1987) Concentration of between 0.6 and 5. 7pg/m’ were reported in Europe 1n
1982 (GEMS, 1985), Wherc lcaded vehicle fsel 1s no longer used, concentrations
are likely to fall to <0 2pg/m’ (Elias, 1985).

In South Africa, average atmospheric concentrations of Ilcad were found to
be 1.8, 086, 0.56 and 044pg/m™ in industrial, commercial, park/beach and
residential arcas in Durban (Nnagu ct. al, 1996). In Nigeria, automobile exhaust
constitutes 75-80% of the gross air pollution and lead 1s a major contsirunant. T he
lead levels in Nigerians super grade petrol i in the range of 210-250mg/litre
(Ademoroti. 1986)

Stationely SO4ACCS

Where emmissions arc largely uncontrolled, concentrations of lead in air
around stationary sources such as lead smelter range from 10pg/m” SOm from 1he

smelier 1o 1.5pg/m* 1o 1 cm eway (Wang ct al; 1992)
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intevior lead sc brl:z'; such as it:ad-paukm
‘:.u selling mngmed- with those mls;dp'ﬁdL
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oo o d anproximately 60% of those in the cxternal air.
averaged .

~ Airborne lead concentrations in the occupational sctting vary considerable

agcg;ding to the type of industry and the level of industriol hygiene pl‘aci;scd 8t

cach plant. Occupations and operations that may piesent lead hazards to workers

arc listed in Table 2.
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244 ladogr Air,

Davics et al: (1987a) sampled indoor and ambient air lcad levelsand found
that whose there was no interior lead sources such s lcad-painted surfaces. air
lead concentrations inside dwclling were highly correlated with those outside and
averaged approximatcly 60% of those in the external air

245 Aicip the working environmeny,

Airborne lead concentrations in the occupational sciting vary considerable

according to the type of industry and the level of industrial hygicne practised al

each plant. Occupations and opcrations that may picsent Icad hazards Lo workers

are listed in Table 2
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TABLE 2

Occupational or operations, which may present Jead hazards lor workers.

Primary and secondary lead smelting [.cad minning

Welding and culting of lead-painted metal consiructions  Plumbing

Wolding of galvanized or zinc silicate coated shects Cable making

Shipbreaking Lcad casting

Nonferrous foundites

Storage batiery manulacture; pasting, assembling, Type found in

welding of battery conneclors printing shops
Production of lead paints Stercotype sctting
Spray painting Assembling of cars
Mixing (by hand) of Icad stabilizers into Aulomobile repair
Polyvinyl chlonde short making

Mixing (by hand) of ciystal glass mass Welding (Occasioually)
Sanding or scraping of lead paint Lead glass blowing
Burning oflead and enamclling workshops Pottery/glass making

Repair of automobile radiators

Adapted from: Hernberg (1973)

i
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246 Smokipg of Tobacco

{.ead is present in tobacco, the mean content of lead in filter-tipped cigarettes
produced between 1960 and 1980 was 2. 4p1/g. Approximately 5% of this lcad may
be tnhaled The remainder occurs in the ash and side — stream smoke (Mussalo-

Rauhamaa et al; 1986)

2.5 Exposure By Ingestion

251 Water

Background or natural levels of lead in surface and ground water arc
gencsally low. However, water with low pli and only low concentration of dissolved
salts (referred lo as aguressive) can leach substantial quantities of lead from pipes,
solder and fixtures (\WIIO 1995) Lead - lined reservoirs, cisicms and holding tanks

for water (Mushak and Crocetti, 1989) can be a major source of [ead contanunauon

of drinking water.

Sampling programmes conducted at the taps in the USA during 1985 — 1988
revealed widespread elevation of lead in drinking-water, often above the \WHO

guidance value of 50pg/itre (WHO 1984 which has now been revised to 10pgAitre

(WHO., 1993)
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In two separate studies, Adogame (1997) reportcd lead levels of

0.01-2. 16mg/litre in water samples collected while Okekcaru (1998) reported lead
levels in tap water in the range of 8 138 ~ [ .2Img/l for Lagos metropolis
Food

The proportion of total inlake denved [rom food s dependent on the
concentration of lead in air, water and other sources. Delailed daia ore available
fiom scveral countries, including Australia (Vahier et ai, 1990) and Canada
(Dabcka o al; 1987), Children are exposed (o additional lead from dust and soil
Data on the Icad levels of specilic foodstufl” or groups of food matcnals, from
which one con cstimate a daily dictatsy lcad intake, are available fioin several
countncs. (Bolger et al, 1991, Kolbye ct al, 1991 and Albert and Badilo, 1991)
Data arc also available for canned food typically consumed by young children
(Carpar and Rigsby, 1989)

The lcad levels in infant food in Canada, Mexico and USA are shown in
Table 3, In 1987, Dabeka ct al, (1987) found the intake of lead by infants fed on
cvaporaled milk stored in lead — soldered cans exceeded the Provisional Tolerable
Weckly Intake of 25)1g lead/kg body weight, sct in 1993 (FAO/AVHO, 1993)

These values do not include lead in waier used (o prepare fonmilae 11 has

been reported that infants fed formulac prepared with water conlaining high levels
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]U TABLE 3
(!
Lead levels (ug/kg food) in cow'’s milk and infant fosrmula
[Product. Canada. Mexico USA
Median (range)’ Average®  Average®
Fluid rmilk 1.19(0.012 5} 5
Evaporated milk {canned) 719(27-106) 38 10
(cardboard) - 9

Infant formula
: Ready to usc [cad-solder can 30.1 (1.1-12 2) 13 10
Rcady to use lead-fieecan 1.6 (/. 5-2) |

Forinular powder (1985) 96.6(3.7-19)

Powdered milk® 24

From: Dabeko and Ackenzte (1967).

From: Alberi and Badito (1991)

From. DBolger et ol (1991)
The concentrotion of lead in milk consumed by the infant will be highly dependent on the infant
witl be highly depe ndent on the concentraiion of leod tn water used to dilute the powdered milk.

AD BN
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TABLE 3

Lead levels (ug/kg food) in cow's milk and infant formula
Canada. Mexico USA

Product.
Median (range)’ Average®  Avcrage®
Fluid milk 1.19 (0.01-2.5) S
I.vaporaied nulk (canned) 71.9(27-106) 88 10
(cardboard) — 9
Infant formula
Ready o usc lcad-solder can 301 (1.1-122) 13 10
Ready to use lead-freecan 1.6 (1.5-2) !
Formular powder (1985) 96. 6(17-19)
Powdered milk* - 21

fram: Dobeko and Ackenzie (1987).
Irom: Albert ond Badilo (1991)

From: Bolgeretol (1991)
1he concentration of lead in milk conswwed by the infant will be highly dependent on the infami
will be highly dependent on the concentration of lead in waier used fo dilute the powderyd mili.

R H SR
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Dust and Suface $0ils.

Dust is a significant source of lead particulary (or young children (sec Fig
2) as has been demonstrated in several studics correlating children’s blood lead
concenirations with dust lead levels concentrations with dust lcad levels
(Rabinowilz ct al, 1985, Bronschein ct al; 1987, Davies ct al 1987a, l.axen ct al,
1987, Stecnhout, 1987).

The major contributions 10 lead levels in soil and outdoor dust are from the
combustion of (ossil fucls (principally Icaded petrol), stationary sources such as
smelters, pecling and flaking of lead-based paint. Typically, lead levels in road dust
in the USA arc 800-1300mg/kg in the rural arcas to 100-5000mg/kg in urban areas
(US-EPA, 1989c)

Flaking lcad based paini, paint chips and weathcred powdered pa;m
markedly increasc intake of Icad from surface dust, panticulaily for urban children
with pica (US-EPA, 1986a, Bronschein cl al, 1986). l.cad — based paint chips have
been found (o contain 1000-5000- ug/cm2 (Billick and Grace, 1978) When lcad-
bascd paint is present, interior renovation aclivities greatly increase houschold dust
lcod concentrations (l.axen et o], 1987). Improved control of dust and surface
clcan-up alier lcad-based paint removal have been shown to reduce lead exposure

ofchildren reoccupying aflected houses (Chasmey et al., 1983)
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252 Sal

In tural and remote arcas, lcad in soil is derived moinly (rom natural
geological sources. These natural sources accounl for [-30mglead/kg (WHO
1995). Typically values for {cad in 1ural soils in the United Kingdom are
[5-106mg/kg with a gecometric mean of 42mg/kg (Davies, 1983). A gevinctric
mcan of 48ing/kg for 2780 samples has also been reposted (McGrath, 1986)

Conccntrations of lead in urban soil vary greotly. in the USA, a study of
city parks recorded concentrations of 200 to 3,300 mg/kg (US EPA, 1989)
Concentiations of up to 10,960mg/kg have been reported for urban garden soils in
the USA (Miclke et al; 1984), and up to 14,100mg/kg in the United Kingdom
(Culbard c1 al; 1988)

Concentrations can excced 20,000mg/’kg around lead minning and
processing operations (Culbard ct al, 1988). In areas where lead-based paint has
been used, soil somples taken near building foundauons have been reported 10 be
as high as 20,000mg/kg (Schmitt c1 al; 1988, Knieger and Duguay, 1989)

In general, icad concenlistions in soils near reads arc high where road
traflic density is high. Concentsations decreases cxponentially with distance from
the road (IPCS, 1989). Continuous application of sewage sludge results in an

accumulation of Icad in soil. For cxample, soil receiving hesvy applications over a
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long pcriod was found to contain 425mg/kg, compared with 47mg/kg in an
untreated soil (Beckett ¢t al;1979).

A study camied out in Ibadan by Adogame, (1997) indicatcd that lead
levels in soils were in the range 123-491 mg/kg for residential communities, | 50-
3,862mg/kg for petrol stations, [,473-11,246mg/kg for battery industry and 71-
4,377mng/kg for mechanic villoges

Most recently, a study caimied out in Lagos by Osagic (1998), indicated
that lcad levels in soils were in the ronge of 454-3,089mg/kg for mechanic villages
and 81-983mg/kg for road sidcs.

2.5.3 Cosmetics and Mcdicines

Somec traditional medicines and customs lave been found (o0 result in
exposure to high levels of lcad, most of which cannot be quantified with any
degrec of accuracy. Rather than occuring as (race ingredients or trace
contaminents, various lead compounds are used as major ingredients in taditional
medicines in numerous part of the world (Table 4). Clinicslly over lcad poisoning
due (o traditional cosmetics and medicines has been identificd among infants
(Shaltout et al; 1981, Fermando et al, 1986, Sharma ¢t al: 1990. Children and
Adults (Pontifax and Grag, 1985, Cucto ct al. 1989, Mitchel-Hegg et al, 1990,

Gupta et al; 1990). There are casc repont of lead toxicity secondasy to inhalation of
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lead from traditional remedies (Aslam ct af, 1979, Shaltout, 1981, Cuelto et al,
1989, Sharma et al; 1990, Michell-Hcgg ct al, 1990).

Often the use is not limited to adults, thesc may be used on infants and
young children as well as on women. in Kuwait, the leaded “Kohl” also callcd
Al’Kohl' is tiaditionally applicd to raw umbilical stump of the ncwbom in the
crroneous belicf of a bencficial astrigent action (Fernandc ct al, 1981) An
additional usc of lecad metal and lcad sulfidc is for inhalation of the fumes
(“Bokhoor”) produced from hcating on hot coals in the mistaken belicl that this
will calm irritable infants and children (Fernando et al, 1981. Shaltout ct al, [981)

Latin American countries also report the use of traditonal medicines with high
Icad concentrations. For exampic, the Mexican traditional remedy “azarcon™ (lead
Chromate and or “gscta” (mixed lcad oxides), distributed as finely ground powdecrs
may contain more than 70% lead. They are used in the treatment of “empacho”, a

gastrointestinal disorder considercd to be duc to a blockage in the intestine

(Trotter, 1990)
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TABLE 4

Sources of lead exposure in (raditionsl incdicines and cosmetics

Sources of [ead
(product)

Comments

References

Surma/Kobhl

Hindu folk
mcdicine

Bokhoor

Azarcon

Skin ointments
“and cosmelics

| Used in

| oxides as
| gastrointestinal

and
cyes
on

Indo-{"akistan
Muslims  as

placed
surfacC or as
astingent on umbilical cord
stump, Antimony originally
uscd but lead cheaper

other
preparation;
conjuctival

roots as
digbetes

Ground sceds and
trcatment for
(8mglcad/g)

Tribal custom (o produce lead
fumes 10 ward ofY cvil.

Lead chromate and mixed lead
trcatment  for

disorders
inMcxico and southwestem

USA

Cosmetics used by Chinese
actors: skin ointment in Europe

Aslam et al. (1979),
Femando =t al
(1981), Shaltout et
al, (1981),

Sharma e al.
{1990)

Pontifax & Gard
(1989)

Shaltout
(1981)

et al

Trotier (1990)

Lai (1977)

Source: #1110, 1995
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2.6 Kinetics and Mctabolism in Humans
2.6.1 Absorption:

The obsorption of Jcad from environmental sousces is not dependent solely
of entty. It is also dependent on the physical and chemical state in which tlic metal
1s presented, and it is influcnced by host factors such as age, physiological status,
nuttitional condilion and possibly genelic faclors, (\WHO £977)

202 jon aftcr inhalation.

The absorption of lead from air to blood involves two processes: the
dcposition of air bome particles in the respiratoty tract, and the clcarance fiom the
respiratory tract from circulation. (WHQO 1995). Using the Intemnational
Radiological Protection Commission (IRPC), document on long dynamics (Task
Group on Lung Dynansics, 1966), a model was developed which predicted that 35
inhaled lead is deposited in the respiratory tract (40 10 50% of particles with a
mcan mass median acrodynamic diameter (MMAD) of 0 Sum, such as are typically
generated by automobiles). These arc deposiled prmarily in the alveolar sacs of
the lung lead fumes and vapours such as those genesated in opcrslions where
mctals arc cut or heated, are of vety small size and ase respirable. Absorption after

deposition will vary according 1o the solubility of the lead speces (e g lead
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carbonate or lead chloride acrosols) and the inherent toxicity to macrophages and
cilia (\WWHO, 1995).

There are no quantitative data on the absorption of leaf in children after
inhalation cxposurc. It is known that young children weighing only one stxth of an
adult inhalc 40% of the fairly volume of an adult and a proportionately higher daily
air volume per unil measure (wcighl, body arca) than do aduits (Barlirop, 1972)
After controlling for weight and taking into account dificrencein the anatomy of
the respiratory tract between adults and children, Sames (1978) calculated a rate of
dcposiuon of lead particles it children which was 1.6 to 2. 7 imes that of adults
Absorpiion OF Lead From The Gastro Intesiinal Tract

In older children and adults without occupational exposure, fead absorbed
by the gastro-intestinal tract comes from the intake of lead in foods, beverakes and
soil/dust. In pre-school children, there is concemn over the intake of both food and
non-food items (c.g toys, soil/dust). Young children may take in lead from non-
fooditems, via normal mouthing activities, which in the extreme, is the behavioural
trait pica which refers to the ingestion of such matenals as soil, ash, paint chips and
plaster (US EPA, 1986a). For infants and young children, the extent ofabsorption
of the Icad in dust/soil is (rom the gastrointestinal tmct 15 extremely important.

particularly for children livaing 1n urban environment
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carbonate or lead chloride acrosols) and the inhcrent 10xsicity to macrophages and
cilia (\VHO, 1995).

There are no quantitative data on the absorption of Icaf in children afier
inhalation cxposurc. It is known that young children weighing only one sixih of an
adult inhale 40% of the fairly volume of an adull and a proportionately higher daily
air volume per unit measure (wceight, body arca) than do aduits (Barltrop, 1972).
Ad\er controlling for weight and taking into account dificrence in the anatomy of
the respiratory tract between adults and children, Samcs (1978) calculated a rate of
deposition oflcad particles ity children which was | 6 10 2.7 umes that of adults
Absorption Of Lead From The Gastro !niestinal Trat

In older children and adults without occupational exposure, fcad absorbed
by the gastro-intestinal tract comes (fom the intake of lead in foods, beverares and
soil/dust. In pre-school children, there is concemn over the imtake of both food and
non-food items (eg. toys, soit/dust). Young children may take in lcad fiom non-
food items, via normal mouthing activities, wliich in the extreme, is the behavioural
trait pica which refers to the ingestion of such matenials as soil, ash, paint chips and
plaster (US EPA, 1986a). For infants and young children, the extent of absorption
of the lcad in dust/soil is (rom the gastrointestinal tract s extromnely impoctani,

paiticularly for children living 10 urban environment

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



50

Gastrointestinal absorption of lead in humans, as in experrmental animals i's

influenced by dictary factors, nutritional status and the chemical formn of the nictal.
For exaniple, lead ingested during penods of fasting is absorbed to a much greater
cxicnt than lead ingested with food (\WHO, 1995). Chamberlain ct al, (1978)
rcporied 45% absorption of lcad chlonde in fasting subjccts and only 6% in
feceding subjects. Using similar procedure, Icard and Chambeilain (1982) reported
absorption of 63.3% in fasting subjects

Zicgler ct al. (1978) reported that young children, aged two weeks to two
ycars, absorbed 42% of ingested Icad at fevels of intake greater than Spgrkg body
weight Dnll et al. (1979) estimated an absorption rate of 17% for lead in paint
chips in children aged 2 to 3 years. Using data from Day ct al {(1975) and |.cpow
ct al. (1974), it has been cstimated that children 2 10 3 years of age ingest about
100mgsoil per day Using aluminium and titanium as tracers, Clausing et al. (1987)
estimatcd that children aged 2 to 4 years ingest between SO 10 100mg of soil daily.

The avcrage amount of sol ingested by young children has recently been estimated

to be between 12.5 and 21mg/day (SAHC, 199))

It has been known for some time that the absorption and distnbution of
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Gastrointestinal absorption oflcad in humans, as in experimental ammals is

influenced by dictary factors, nutsitional status and the chemical form of the metal.
For example, lcad ingested during peniods of fasting is absorbed to a much greater
cxtent than lcad ingested with food (\WHQO, 1995). Chamberlain ct al: (1978)
reported 45% absorption of lead chloride in fasting subjecis and only 6% in
feeding subjects Using similar procedure, tlcard and Chambertain (1982) reported
absorption of 63.3% in fasting subjects

Zicgler ct al. (1978) rcported that young children, aged two wecks Lo two
years, absorbed 42% of ingested lead at Ievels of intake greater than Spg/kg body
weight, Drill ct al. (1979) cstimated an absorption mte of | 7%% for lead n paint
chips in children aged 2 to 3 years. Using data from Day et al. (1975) and Lepow
ct al {1974), it has been cstimated that children 2 1o 3 yecars of age ingest aboul
100mgsoil per day Using aluminium and titanium as tracers, Clausing et al (1987)
estimated that cluidren aged 2 to 4 ycars ingest between 50 to 100mg of soil daily

The average amount of soil ingested by young children has recently bean estimated

o be between 12.5 and 21mg/day (SAHC, 1993)

It has been known for some time that the absorption and distribution of
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lend arc affiected by nutritional status in both experimental animals and humans
(Sobel ct al. 1940). Vitamin D, calcium and phosphorus have complex and
interrelated eflects on Iead absorption (Fullmer, 1990). Increasing the
concentration of 1,25-dihydroxychole-calcifcrol, the active metabohite of Vitamin
D, cither exogenously or endogenously. increases gastrointcstinal absorption of
lead (Fullmer, 1990). However, this effect 1s dependent upon the duration of lead
exposurc and the magnitude of body lead stores. This homeostatic mechanism for
calcium and its dependence on nutritional status, as well as body burden of lead, is
complex (WHO 1995). This may explain the divergent results of the observed
interaction in children (Rosen ct al. 1980) or the lack of assoaation (Koo ct al
1991) of lead with Vitamin D metabolism
Derma) absorplion

Moorc et al. (1980) examincd the uptake of lead acetate from two hasr-
darkening cosnictics through the skin of 8 human volunteess Onlv minute
quantitics of lcad (0-0.3% of the applied dosc) were detectable in blood, and there
was only a slight increase in absorption when the skin was damaged Lilley et al
(1988) and Florence ct al. (1988) have reported the dermal absoiption of inorgasic

lead compound Icading to ¢elevaied levels of lead in human saliva and swest
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The relationship of external Lead exposc 1o blood Lead conceatration in

children

Blood is the compartment in which lead is most oflen measured as a
marker of exposure. l{owever, it typically represents relatively recent exposures,
since the half-life of lead in blood is short (US EPA, 1986a) and has been
cstimated to be in the order of 36 days from tracer studics (Rabinowitz et al
1975). Lead in the blood s derived fiom levels in the current environment and
fiom Icad stored in tissues (particularly bone) that re-eniters the blood during tissue
mobilization (Manton, 1985). Both population and experimental studies have been
used to estimate the blood lead,

Ambient air Lead relationships in children

Under ambient conditions (air Lead concentration of 0.1 — 2 Opg/m’) and
PbB levels less than | 44pmollitre (<30ug/dl), the relationship has been described
as lincar (Colombo, 1985). \When one calculates the relationship between PbB ard
the total contribution (rom air (direct inhalation plus indirect thiough dust/soi), a
value of about 0,14 — 0.24pmol/litre (3 - Spg/dl) blood per pg/m’ is obtained

(Brunekreef, 1984; US EPA. 1986a)
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The relntionship of externnl Lead cxposc to blood Lead concentration in

children

Blood is the compariment in which Icad is most ofien mcasurcd as a
marker of exposure.  |jowever, it typically represents relatively recent exposures,
since the half-life of lead in blood is short (US EPA, 1986a) and has been
cstimated to be in the order of 16 days Irom tracer studics (Rabinowitz ¢t al
1975). Lead in the blood is derived from levels in the current environment and
from lcad stored in tissues (particularly bone) that rc-enters the blood during tissue
mobilization (Manton, 1985). Both population and experimental studics have been
uscd to estimate the blood [ead,

Ambient air L.ead relmionshipsin <hildrep.

Under ambient conditions (air Lead concentration of 0.1 — 2 Oug/m’) and
PbB levels less than | 44pmolflitre (<30pg/dl), the relationship has been described
as lincar (Colombo, 1985). When one calculates the relationship between PbB and
the tota! contribution from air (direct inhalation plus indirect through dust/soil), a
value of about 0.14 — 0.24pumolflitre (3 - Spg/dl) blood per ug/m’ is obtained

(Brunckreef, 1984; US EPA, 1986a)
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The relationship of PbB to dictary intakc has been estimated from
expenimental (Stulk [974) and as well as population studies (Ryu e1 al 1983) a

slopc of 0.0096pmol/litce (0.2 g/d!) per pg lcad/day was obtaincd for infants aged

B 10 196 days

Dpnking Water

in a study by Sherlock ct al. (1982), a cube root refationslup between lead
levels in drinking water and blood litted the data generated
Soil and dus|

It is extremcly difficult to choosc the most appropriate model to descnbe
the soil/dust to blood lead relationship given the many wvariables involved in
dctermining the exposure pattem of children and the Kinctics involved between the
levels in the cnvironmeant and the child. A review of the avsilable studies shows the
cxtreme variability in slopes obtained (0.028-0.36pmollead/litre (0 6 — 7.6pg/dl)
blood for each 1000pg/gsoil and 0.00096 — 0.35umollead/litte (0.02--7.2pg/dl)
blood for cach 1000pg/g dust consumed by children (US EPA. 1986a). Detailed
considcration has bcen given to the process for the assessment of lead

contamination in soil and the derivation of soil clecan-up eniena by \Wixon (1991)
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The guideline model uses a PbB targct and slope for the soil: Blood lead
relationship in the particular community in order (o derive a PbB guideline. For
house dust, 8 median value of 0.086pumollcad/litre (1 8. pg/dl) blood per 1000ug
lead/gdust in children appears to be based on data of reasonable quanlity, as docs
the 0. [0SpmoV/litre (2 2pgldl) blood per 1000uglead/gsoil ffom the same authors

According to Elwood (1986), studies of the associaiion between lead in
house dust and PbB have given inconsistent test resulls and in gencral the only
studies in which statistically significant association has been found arc those wherse
lead levelsin dust are quite high Landtigan ot al (1975), found a highly significant
associotion between PbB and dust lead in an area with a mean level of
4022 pg/lead/gdust but not in two area with mcans of 922 and 816pglead/gdust.
The US EPA (1986a) summanzed a scries of studies from which the overall
relationship was judged 10 be 0.86pmollitre (18ug/diblood per 1000ug lead/g
dust. Duggan (1980), reviewed the literature and determined that a slope of
0.24pmollitre (Spg/dl) pes 1000pglcad/g dust is reasonable

The overall relationship betwcen PbB and dust/soidicad depends on the
concentrations and bio availability as well as the proximimity and linkage between

humans and (heir envirorvnent this relationship vanes amony locales.
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The guideline model uses a PbB target and slope for the soil: Blood lead
relotionship in the particular community 1n order to derive 8 PbB guideline. For
house dust, a nicdian value of 0,086pmollead/litre (1.8. pg/dl) blood per 1000ug
Jead/gdust in children appears to be based on data of reasonabie quanlity, as docs
thc 0. 10Spmol/litre (2.2ugldl) blood per 1000pglesd/gsoil from the same authors

According to Elwood (1986), studies of thc association between lead in
house dust and PbB have given inconsistent test resulls and in general the only
studies in which statistically significant association has becn found are those where
Jead levels in dust are quite high. Landiigan et a! (1975), found a highly significant
association between PbB and dust lead in an area with a mean level] of
4022 pgflead/gdust but not in two area with mcans of 922 and 816pglesd/gdust.
The US EPA (1986a) summanzcd a scries of studies {rom which the overall
rclationship was judged ta be 0.86pmollitre (18ug/diblood per 1000ug lead/g
dust. Duggan (1980), rewviewed the literaturc and determined that a slope of
0.24pmol Aitre (Spg/dl) per 1000ugiesd/g dust is reasonable

The overall rclationsiip betweeyn PbB and dust/soslicad depaxeds on the
concenirations and bio availability as weil as the proxammity and hinkage between

humans and their environment this relationship vanes among locales
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Distribution

The initial distribution of lead in the body may depend upon the rate of
delivery of blood to various organs [lowever, it would appear that distibuiion
occurs in a similar manner regardless of route of absorption’s (Kchoe, 1987}

Lecad is distributed to both sofl’ tissues (blood, liver, kidney, ete) and
mincralizing systems (bone and tecth). Bone may be allccted adverscly by lead but
also serves as the body’s major storage sites. One absorbed, lead is nol distributed
homogeneously throughout the body but rather into several distinct compariments
Such biokinctic movements have been explained by Rabinowitz ct al (1976) using
a three-compariment model.

In adults, approximately 94% of the body burden of lead is in the bones
whereas only 73% of the bady burden in children is located in this compartment

(Barvy, 1975, 1981) in view of the extremely long hall ifc of lead in bone, this
compartmenis can scrve as an cndogenous sourcc of lead o other compartmenis
long aller exposure ceases (O 'Tlaherty ct al, 1982, Kchoe, 1987)

Under steady-state conditions, about 96% of PbB is in the avthrogyte Al
PbB concentrations of <1.92umolAitre (40ug/d!), whole blood and serum [ead

levels increase linearly in a posilive manner. At higher PbB concentrations a
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curvilincar relationship is apparent and the scrum to blood ratio increases
dramatically (Manton and Cook, 1984) Such Kinetic relationslips may be altered
during pregnancy. From invitro dala (Ong and Lce, 1980), fetal haemoglobin
appears to have a greater affinity for icad than adult hacmoglobin

Bone lead is readily mobilized 10 blood and the cffect is most spparcnt 1n
people with a history of occupational exposurc, bone Icad also appcars 10 be a
major source of blood lead in older people with previous ambient exposures to
tead. Of particular importance is mobilization of icad ffom bone in pregnant
women and nursing mothers (Silbergeld, 1959!) The mobilization of Icad from
bone to the more bio avalablc material biood companument poses a nsk to the

fcius and mother

Transplacental Trapsfer

1.cad is readily transfetred from the mother (o the developing infant dunng
pregrancy and accumwlates in bone during gestation (Barltrop, 1969). The lead
concentration in cotd blood 18 85-90% that of matermal blood. Moore e al (1982)
reported a geomettic mean level of 0.67umol/litre (ldpg/dl) in 236 pregnant

women. The mean concentration of fead in umbtlical cord blood fiom sample of
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over 11,000 women was 0298umol/litre (6.633.2ug/dl) (Bcllinger et al, ct al,
1987)

29  Kliminntion and Excretion

[n humon’s lead is climinated (rons the body in both urine and fcaces. Any
dietary (including waterborne) Icad not absorbed in the gaslrointestinal tract is
excreted in facces. Airborne Icad that has been swallowed and riot absorbed is also
climinated in this manner (WHQO, 1995). Blood lead not returned in the body is
excretcd in urine or facces, the latter by billary cxcretion.

Chamberlain (1983, 198S) examined the relationship between the level of
cxposure and rateof lead excretion. Renal clearance at PbB levels of betwcen | 2

and 3.84tmol/litre (25 and 80;igl/dl) was found to increasc at a rate approximating

the increasc in plasma tead

Chamberiain (1985), estimated endogenous faccal lead loss into the
gastrointestinal tract following administration of lcad-203 via the inhalations and
parcnicnal routes These estimates suggested a clcarance of approximatcly 0 5% of
admimstercd dosc per day PbB concentrations were under 1 2Zumollitte (25ug/dl)

A special form of excretion of endogenous lead is thiough breast milk. Studies of

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



2.0

58

brecast milk indicale that lead concemdrations correlate with matemal PbB

concentrations, (Ong el. al, 1985).

Biochemical Elfects Of Lead [n Children

Blood lead (I'bB) s distributed between thc plasma and the eryihirocyle
Therc s less than 1% in the plasma for PbB level of up to 4 8pmol/litre (1005g/dl)
(Manton and Cook, !1984). The cumwlinear relationship of serum blood lead s
shown in Fig 3. The data shows that the erythrocytes have a capacity (o bind lead

up to PbB level of about 2 4pmolfitre (SOug/dl). Above this level a fairly rapid

increase in the serum levels occurs

Lead is bound to hacmoglobin in blood and has a greater affinity for fetal
haemoglobin than adult haemoglobin (Ong and Lee, 1980). Also rmcrzased fetal

hacmoglobin has been found in cases of human and expenimental anima) poisoning

(Albahsry, 1972)
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2.10.1 Hoem Synthesis

Lead is known to afliect several enzymatic rcactions critical in haem
synthesis causing abnorninal concentrations of hacm precursors in blood and urinc

and uninc. Thesc efliects of hacm synthesis arc shown in Fig 4

As shown in Fig 4, lead inhibits the activity of three cnzymes of the bio
synthetic pathway, S-aminolaevulinate dchydratase (ALA-D), coproporphymnogen
oxidasc (COPRO-0O) and ferrochclatasc (FERRO-C). This depletes haem synihesis
and depresses thc synthesis of the initial and rate-limiling cnzyme S-
aminolaevulinatc (ALA systhasc). As a conscquence, there is increased production
and cxcretion of the precursors ALA snd coproporphynn (COPRO) with incrcased
circulatory protoporphynin (PROTO) usually bound (o zinc. In the red cell,

diminished synthesis of moncoxygenase {(cytochromes P450) comprises dmug

oxidation and is bound to haemoglobin (\WWHO, 1935).

2.10.2 Protoporphynin jevels

Lead interferes with the conversion of protoporphynn to haem by lermo
chelatase. This protoporphyiin exists under thesc ciiccumstances pnmanly as zdnc

protoporphyrin with a portion remaining free (Chisolm and Brown, 1979)
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A study by Koren et al (1990) of material and umbilical cord lead and free
erythrocyle porphyrin (FEP) levels for 95 mother-infant pairs showed a correlation

between matemal and cord PbB, with maternal levels excecding neonatal levels
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2.10.3 Coproporphyrin Levels

2.104

One of the earliest obscived cifects of lead poisoning was a rise 1n
coproposPhyrin excretion in the urine due to inhibition of coproporphyrinogen
oxidase (Campbell ot al, 1977).
8-Amimolacyvline Acid Levels In Unine And Blood

Like protoporphyrin, circulating and cxcreted levels of ALA are likely to
be best described as a continum of effiect. Elevated levels of ihese compounds are
of importance. Since ncurological fcatures of Jead exposure have been ascribed in
part to incrcased circulating levels of ALA (Moorc et al, 1987). The risc in
concentration dunng lead cxposurcd is 8 functiom lirst of decrcarcd activity of
ALA dchydratase (ALAD), which ts uniquely sensitive to lead toxicity, and
subscquently of increased activity of the imitial and rate-limiting enzyme of haem
biosythesis, ALA synihase (Meredith ct al., 1978).

Other elfccts of decreased haem synthesis the potential impact of a

reduction in the body pool of haem and hacm precursor is shown in Fig 5. (WHO,

1995)

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



63 :

METABOLITM }% P h
Cuiot Wodhas Ilssmogiobin
C.—-wﬁ@. e0wm . Ind h_‘_:‘uwt ¢ o Omgioe
Ve " = S —

4-""'--.——__'-""'“"_-—

-u--—.._"_'—____-—.,. :‘-.q;'\.
—————— —n

avcrw|ion

i".-
IHHAEM
-t i
Ferro C
Frula
_.:*H"IE.‘ L o b ond s o I"mlntl:
koo yJ

Frode grn

"]dqgi.-uhllhﬂlhl

el U Coe

- -"——*- Les'ges HT=

AlLA
Pb Copreparphjila

Pb

The silects of lsad on haem synihesls (personal communicalion by M. Moors lo the [PCS, 102])

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

Pb

R rhjtl-i



-pa——) o &

b

o —
: <
P ) Pl g i | [ __ ] onpivad oouhs>
E—_—p—b lnﬂr '."{.' ) -a
- _\‘ ] P v o .
a
[T AP
Camm v 3 (Y r- 3
L —E
Reopd
s P m—
e ad e Bt
i =@
- e 4+ r—
- i — - TR T it e
1 “ -
; Ll st ] Sortaiger ¥
B e e ek
—
- p— PR
el e ]
it o

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

nng*. nﬁrﬂmﬂmmduﬁmdnmmwém s EPA, 19



65

2.10.5 Vilamin D

Fonnation of the most important vitamin D metabolite, 1,25-dihydroxy
vilamin D, is by [a-hydioxylation of 25- hydroxyvitamin D in the kidney. This is
mediated by 2S-hydioxyvitamin D-1 a-hydroxytase, a cytochrome P450-
dependent enzyme in the mitocliondria of the renal tubules Serum concentrations
of 1,25hydroxyvilamin D arc measurcd in children as an indicator of the eflect of
lead on the enzyme system mediating in the initial hydroxyiation.

However, other factors such as dictasy intake and the physiological necds
for calcium and phosphorus, and the leve! of calciotropic hormones such as
parathyroid hormone, can regulate the production and circulating conccntrations of
1,25-dihydroxy-vitamin D (Rosen and Chesncy, 1983)

Rosen ct al (1980) studied children witb PbB levels in the range of |.58-
$.76umol/l (33-120ug/dl). While the most striking decreases in scrum 1,25-
dihydroxylvitamin D occurred in children whose PbB level was 2 97umoVlitre
(62ug/di}, the effect was considered to be evident i the range of | S8-
2.64umolflitre) (313-5Spg/d]) when compased to age and race. Maiched control

group with PbB levels in the range of 0.48 — |.248umollitre (10-26pg/dl)

2.106 Haematgpoclic Sysiem

Lead-indueed anaemia can be a direct consequence of inhibition of haem
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biosynthesis, it is not oecessanly associated with iron deficiency. [t may be
associated with alterations of globin synthesis (Albahary, 1972). More importantly,
the synthesis of a- and B- globin chains may become asynchronous (White and
Harvey, 1972).

The PbB threshold for decreased hacmoglobin levels tn children is
estimated to be approximately 1.92 pmollitre (40ug/dl), (IPCS, 1977). Howcvcr,
a cross sectional epidemiological study of 579 children aged 1-S ycars in 1974,
living in closc proximity to a piimaiy lcad smelier showed that adversc effects on
hacmatoceit may occur at lower PbB levels (Schwartz et al, 1990)

Anaemig

Defined as a bacmatoctit below 35% was not found at PbB levels less than
0.92pmolditre  (20y1g/dl). There was a strong non.lincar dose response
rclationship at higher PbB levels which was influenced by sge. Anacmia has been
commonly associated with adverse eflect of occupational lead exposure. It has an
effect that is easily diagnosed clinically and is recognised as a marker of lead
toxicity.

Anaemia may result from cither a decrease in hacmoglobin production or
an incrcase in the rate of destruction of erythrocytes. (IPCS, 1995). An analysis,

made in 1974 of the association between PbB levels and haematoent in §79
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children (1-5 yeais of age) liviug near a primary lead smelter has recently been
presented (Schwartz et al; 1990) a haemstocrit value of less than 35% was used to
indicale an adverse effect. The study concluded that there was no adverse effect of
lead at PbB levels below 0.96umolitre (201g/dl). Furthermore, the risk of having
a8 haematocrit value below 35% for a 1-ycar olds was 295 at PbB lcvels betwecen
0.96 snd 1.87umol/litre (20 and 30pg/dl). The degree of iion deliciency may
account for a substantial proportion of this 2%. In this study, the level at which an

effect of lead on the induction of snaemia was demonstrable was about

1.925umolNitre (4041g/dl).

Inhibition of erythracyle pyrimidine -5' - nucleotidase lesds 1o

accumulation of pyrimidine nucleotides, wbich has been associated with induction

of basophilic stiippling (IPCS, 1995).

2.10.9 Epghropoietin Production

Graziano et sl {(1991) found depressed serum eiythropocitin levels in
females ol mid pregnancy and at delivery associsted statistically with PbB level
Erythropoietin is a glycoprolein produced in the rensl proximsl tubules which

regulates both steady - state and accclerated erythrocyte production (WHO, 1995)
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2.10.10 Neurotic cflecis in children

The majority of the cpidemological rescarch on the health clfects of lcad
has been focused on children because 1n compaiison with adults, they arc more
vulncrable to lcad in several respects (Davis and Grant, 1992)

2.10.118tudi Jevel Lead £ n the Centra) Nervous Sysiem

Scveral well designed and carefully conducted cross-sectional and
rctrospective cohort studics in many dilferemt countrics have been conducted
(Lansdown ct al, 1986, Pulton ct al 1987, Fergussion ct al, 1988, Silver et al;
1988, Bergomi ct al; 1989, Winncke et al; 1990, Kyngbye ct al; 1990, Ncedleman
ct al; 1990, Yule ct ol 1981, Hawk ct a! 1986, Schroceder ct al: 1985) as shown in
Fig 6 (thc mcan intclligence quotient (IQ) scores (in most cases adjusted for
potcntial confounding factors) achicved by children with different blood Icad levels
from scveral of thesc studies some inconsistencics can be found in the results of
these studics, but the weight of the evidence clearly supports the hypothesis that
decrensents in childrens cognition arc cvident at blood lead levels well below
2518/dl No threshold for lead 1Q relationship is discernable ftom there data.

Most investigators rzport lower 1Q scorcs among the more highly exposed
children but these differences have not uniformly reached statistical signficance

(that is p < 0.05) Onc way to synthesize the data from diflerent studics is mcta-
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analysis. Evaluation of 24 major cross-sectional studies provides 1Q scores are
inversely related tolead burden (Needleman and Gastonis, 1990)

Although available evidence is not sufficient to conclude that Icad-
associated deficits are itreversible. A follow-up study reported that the educational
success of a cohoit of young adults were significantly inversely associaied with the
amount of lead in tecth they shed as first and second graders (Ncedlcman et al
1990). In this study, dentine lead levels above 20ppm were nssociated with a
seven-fold 1isk of not graduating fromy high school, a six-fold 1isk of having a
reading disability, deficits in vocabulerly problems with attention and fine motor
co-ordination. greater absentecism, and lower class ranking. Although dentine
lead Icvels did not correspond in any simple way to blood lead levcls, the available
pre-school blood lead levels of the more highly exposed children averaged 3sug/dl
(Needleman et al, 1979). Increased circumpulpal dentine lead levels (>16ppm)
have been linked to higher rates of leaming disabilitics in a recent Danish study as
well (Lyngbye « al, 1990).

To address methodological limitations of cross- sectional studies of lead
and child devclopment, a number of prospective studies begun during the 1980s
Blood Icad measurements begun during the prenstal penod and continued for

several years, along with asseSsment of development. In several but not all
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cohosts, prenatal exposures have been associaled with slower sensory motor and
delayed carly congnitive development (Bellinger et al, 1987, Bellinger ct al, 1991,
Dictrich ct al, 1991, Enhart ct al; 1986). With low postnatal cxposures and
favourable socioeconomic conditions some of thesc carly associalicns niay
attenuale as children grow ole.cr (Bellinger et al. 1991) In addition, scveral studics
have noted that children's cognitive performance in the presclicoi period may be
associated with early postnaial Icad cxposures (Mc\licheal ot at, 1988, Bellingner
ct al, 1991). Tt will be nccessary (or theses prospective studies to foflow the
respeclive cohosls into the school - age years in order for the (ull inplications ol
thesc carly patterns 10 become clear

Questions arc ficquently raiscd about the practical significance of the
difference frequently obscrved between the 1Q scores of nore exposed and less
cxposed children (rom the previously described population of children studied by
Ncedleman et al; (1979), a shilt in mean 1Q score of 4-6 points as a result of lcad
cxposure was associaled with a substantial increase in the prevalence of children
severe deficits (thal is, [css than 80) (Fig 7) similarly, in this population the shift

was associaled with an abscnce of children who achieved superior function (that is,

1Q scores grealer than |25)
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2.10:12 Renal System

Acute exposure 10 lead is &nown to cause proximal renal tubular damage,
charactenzed by genctalized aminoaciduria, hypophosphatacmia with relative
hyperphosphatuia and glycosuria (Chisolm, 1962). Cellular siructusr! changes
include nuclear inclusion bodies, mitochondsiia changes and cylomegaly of the
tubular epithelial cells (Ciamer ¢l al; 1974). Diagnosis of lcad-induced altered renal
funcntion or discase is difficult since there are no specific indicators blood level
urca nitrogen (BUN) and creatinine levels become elevated only when two thirds

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

2.10.13 Cardiovascular Systern

There is a good evidence that signs of clinical lcad poisoning sometimes
include cvidence of toxic aclion on the heant (IPCS, £977). Kopp et al (1988)
reviewed the cardiovascular actions of lcad and concluded that the degree of

cardiovascular involvement dunng cpisodes of acute lead intoxication depends on

the duration of exposure and dose.

2.10.14 Gastaintesiinal System
Colic is scen in children and US EPA (1936a) concluded that the lowest

observed adverse-cffiect level was in the mnge of 2 88-4 88umol/liire (60-

100pg/dl)
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2.10.15 Liver Efiects
The cffcct of lead on hacm synthesis may alter the functional capacity of
the hepatic cytochrome P-450 system to the mctabolize drugs. (IPCS, 1995)
Sacngo ct al. (1984) found decreased urinaty cxcretion of 6-B-hydroxycortisolin
26 children with a mean PbB level of 2. | lpmoVlitre (44ug/dl). The decreased
formation of the metabolite was attributed to lead inhibition of the cytochrome P-

450-dependent mixed fiinction oxidase
2.10.16 Postnatal Growth and Stawre Effects
Several reports have suggested thai the physical growth stature of children
may be reduced by cxposure to lead (Mooty et al; 1975, Johnson ands Tctuna,
1979, Routh et al, 1979), but thc influence of other factors (c g., race and dict) has
oflen made it difficult to isolate lead as a casual agent for such effects in human
populations, Mulitvariate regression anglyses of NHANES data for approximately
2700 children in the USA (Schwartz ct al., 1986) provided more convincing
evidence of a significant assoctation between increasing PbB levels and reduced

height, weight and chest circumference after adjusting for age, race, sex and

nutritional covanatcs
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2.10.17 Effects On Chromosomes

Dalpha et al. (1983) examined blood samplcs taken {rom 19 children living
in a contaminaled area near a smelter and having ’bB levels in the range ol 1.39-
3.02 pmol/litre (29-63pg/dl) they found on the SCE frequency
2.10.18 Effects on The Thyroid Fuaction
Sicgel of al. (1989) tested 68 children for thyroid fuaciion and for I’b13 and
found no statistically significant relalionship between lcad and total or frece

thyroxinc

2.10.19 Effecls on Imaunc System,
A study of 12 pre-schoo! children (Reigart and Grabe 1976) with I'bB level

> 192 pymol/litre (40)2g/d]) did not rcveal altered immunity in comparison with a |

control group.

211 Clinical Signs nad Symptas of Lead Toxicity in Children ‘
Early signs of Icad poisoning in children are highly variable and can be very

difficuit to discern in the young nonverbal child. Typically, children have no overt

—— —
e p—

signs of toxicity until blood lead levels exceed 20-30 pg/dl. Early signs of toxicity

hyperactivity (Scisrillo ct al, 1992). Once blood levels cxceed 50pg/dl.

manifestations become more obvious ¢ g marked imitability and anorexia Scizurcs
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may occur at blood lcad levels as low as 50-60ug/dl. When lead levels excced 80-
100pg/dl, frank encephalopathy with lethargy, scizures, cercbralocdema, and dcath
occur (Shannon 1998). This can be seen as shown in Fig (8) below
2.12  Prevention and Control of Lead Poisoning in Children
2.12.1 Screening
Screening is importiant both 10 censure that poisoned chitdren are identitied
and 10 gencratc data lo largel primary prevention aclivities. Virtualy all children
should be screened for lead poisoning, screening children with a high probability of
cxposure to high-dose soutces is the highest prionity: Screening should be done f
using a blood lead test, arc (ATSDR. 1993) '
2.12.2 Classification on The Basis of Screening Test Results
On the basis of screening test resulls, children can be classilied into
categories according (o their risk for adverse eftects of lead. The urgency and type

of follow up acc based on these risk classes. These classes are shown in Tablc 8. [
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TABLE S

Classs of child and recommended action according (o blood lead

measurement
Class | Blood Lead | Action
Concentration{ pe/dl) ol
] <9 Low nisk for high dose exposure: rescree
alter 24 months. High risk for high dose
exposure: rescreen after 12 months
A 10-14 Rescrcen after 3 months
[ many children in the community have
blood lead levels 210, community
interventions  (piimaty prevention
activities) should be considered by
appropriate agencies
[IB 15-19 Rescrecn
Take a history to assess possible high-
dose sources of lead. Educate parents
| about diet, cleaning, ctc. lest for iron
deficiency. Consider  environmental
investigatlion and lcad lazard abatement
il lcvcls persist
Conduct a complete medical evaluation
11 20-44° Identify ad chiminate environmental lead
SOUrces
| Begin  medical treatment and
1A% 45-69° environmental asscmmenl and
remediation within 48 hours.
] | Begin mcdical  treatment and
V >70°* cnvironmental assesgment and
l T | remediation immediatety

*Based on confinnalory bloodlead level

Sonurce: ASTDR 1993
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2.13  Treatment of Lead Toxicity
2.13.1 Phapmacology of Cliclating Agenl
Several drugs arc used in the trcatment of lead poisoning. These drugs,
capable of binding or chelating lead, deplete the solt and hard (skeletal) tissues of
acute toxicity. All drugs have petential side effects and must be used with cawtion

The basic pharmacologic characteristics of the various drugs arc described below
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2.13  Treatment of Lead Toxicity
2.13.1 f Chclati
Several diugs are used in the treatment of lead poisoning. These diugs,
capable of binding or chelating lcad, deplete the sofl and hard (skeletal) tissues of
ncute toxicity. All drugs have polential side etfects and must be used with caution

The basic pharmacologic characteristics of the various drugs arc described below

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

-'...-___ e —



80

TABLE 6

Chelating Agents Used in Treating Children with Lead Poisoning

Product Name

Generic Name

Chemical Name

Abreviation

Calcium Disodium

Versenalo

Balin Oil

Cuprimine

Chemct

LEdctate

Sodium Calcium
Dimcecaprol
D-penicillamine

Succimer

Calcivm disodium

Ethylencdiaminc
{ctroocclaic

2,3-dimecapto- |-
propanol

J-mercapto-D-
valine

M c502 ) 3 -d i-
mecaptossuccinic

ING:
| acid

CaNa;EDTA

BAL

| D-penicillaminc
I

DMSA

Seurce: ATSDIL 1995,
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Prevalence studies of Lead in Children in Africa

The available data on PbB ond the actual prevalence of childhood lead
poisoning in Affica islimited. The most detailed study of childhood fead poisoning
in Africa has been done is South Afric, especially in the Cape Province. Giobler et
al. (1985) found the PLB for children in o remote area of South Aftica to be 3 .4
yig/dl, a valuc that is higher than the current average for the LS population, A
study conducted by Oeveaux ct al, (1986) of PbB of socially deprived children,
aged between 4 and 6 year of age, ftom pre —schoo! center in Cape Town BbP to
be 16pg/dl and that about 4% of the 300 children studies had PbB of 13ug/dl or
higher. Von Schimding and Furgle, (1984) conducted a prevalence study in which
involved 120 “coloured”, {irst and second grade children in Cape Pepinsula
showed o two-fold diffcrence in PbB between the urban (22pug/dl) and rural
1 1ug/dl) children A [ollow up study found that 17% of the school children in
woodstock (focated necar the central business district of Cape Town) had
PLB>10pg/dl and that about 90% of block children and 68% of swhite children had
Pbh > 10pg/dl (Von Schimding ct al. 1991). The avesage PbB for children in
schools adjacent to highways was 18-21 ng/dl compared 1o 13pug/dl in schools
removed from heavily traveled roads Children with tigh PbB gewcrally showed

signs of behavioural and biochemical abnormalitics (Von Schumding. 1988) A
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resurvey of grades onc and two pupils in woodstock was done in 1991 following
the reductionin Icad content of petrol ffom 0.84 to 0.dg/| (Von Schimding ct al,
1995a), no significant difficrence was found in average PbB during 1982 (16pg/dl)
and 1991 (16pg/dl), and about 62% of the children stili showed) PbB >15pg/dl in
1991

Repoited average PbB in vanous communitics of the Capctown. South
Aftica include 14pg/dl in HoutBay, 15ug/dl in Mitchell’s Plain, 16pg/dl in both
woodstock and Schotcheskloof (Von Schimding ct al, 1995b). Between 93 and
100% of the children in these communitics have Bpb > 10ug/d). In the mining
village of Agencys (North-west Capc), avesage BPb of children was found to be
| 6ug/dl and closc to the 13ug/di in the village of Pclla located about 40km fiom
Aggeys (Von Schimding c1 al, 1995a). The high PbB lcvels in rural and urban
communitics arc cvidence that childhood Icad poisoning assocated with clvated

lead levels in the environment has become pervasive throughout the province and

presumably the countyy as wdll

A recent repoit suggests that 100% of the children 0-2ycar old and 82% of
thosc 3.5 years who live in the urban ascas of Africa have PbB concentsation off
1Opg/dl or higher {Alliance to end Childhood Lead poisomng, 1994), these

estimalcs arc belicved to be cxaggerated. It is been suggested (hat 15-30% of the
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children in some urban arcas of Nigeris have PbB levels over 25ug/d] (Nriagy,

1992). High lead levels (28-32ug/g average) were recently reported in the hairs of
school children who lived ncar a major road in Kumasi, Ghana (Golow and

Kwansha-Ansah, 1994)
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CHAPTER TIIREE

MATERIALS AND METHODS

Description of Study Area

L.agos State was created on May 27, 1967 by virtuc of State (creation and
Transitional Provision) Decree No 14 of 1967, which resiricled Nigeria's
Federation into 12 States. Prnor to this Lagos municipalily has been administered
by the Federal Government through the Federal Ministry of Lagos Affairs as the
rcgional authority while the Lagos City Council (LCC) governed the city of Lagos
Equally, the metropolitan areas (Colony province) of lkeja, Agege, Mushin,
Ikorodu, Cpe and Badagry were administered by the Western RRegion. The Stale
look-off as an administrative cality on April, 1968 with Lagos Island serving the
dual role of being the State and Federal Capital Howeves, with the creation of the
Federal Capital Temitosy of Abuja in 1976, Lagos ceased 10 be the capital of the
State which was moved (o lkeja

The sate is located on the South-\estern part of Nigeria on the narrow
coastal plain of Bight of Benin. It lics approximately on the longitude 20° 42'E
and 3°22’ Cast respectively and between Jat 60° 22°N and 60° 42°N. [t is boundcd
in the Noith and East by Ogun State of Nigeria in the West by the Republic of

Benin and streiches over 180 Kilometers along the Guinca Coast of the Bight of
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Berin on the Allantic Ocean  lis jurisdiction eomptises the city of Lagos and the
four adrunistrative divisioas (then colony province) or Ikeja. lkorodu, Epe and
Badagry. Politically, Lagos Statc encompasses an arca of 358, 861 hectares or
3.577 sq. kan (Lagos Stale Yearly Diaty 1999),

The domunant vegetation of the Suatc is the swamp forest consisting of the
fresh water and mangrove swamp forests, both of which are influenced by the
double rainfall pattemn of the State, which makes the cnvironment o wetlond
rcgion. Generally, the state has two climatic seasons. Dry (November - Mnrch)
and Wet (Apnl - October). The drainage sysiem of the State is characterized by a
maze of lagoons and waterways, which constitutes about 22 percent or 787sq
Kms (75, 755 hectares) of the State total landmass. ‘The major waler bodies are
the Lagos and Lckki, Lagoons, Yewa and Ogun rivers, others are Ologe Lagoon,
Kuramo Waters, Badagry, Five cowrics and Omu Crecks

Although Lagos Stotc is the smallest State in Nigeria, yet it has the highest
population which is over five percent of the national estimate. According to the
1991 nntional census, the State has & population of 5,725, 116 million out of a
national cstimated of 88, 922,220. Howcver, based on 8 UN study and the State
Regional masterplan, the State is cstimated 1o have about 8.5 million inhabitants

out of this population Lagos metropolitan area is occupicd by over 85 percent of
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the total state populanon, on an area that is 37 percent of the land arca of l.agos
State. The rate of population growth is about 300,000 persons per annum with a
population density of bout 1,308 persons per sq. kilometer, In the built-up urban
areas of metropolitan Lagos, the averuge density is 20,000 persons per square
kilometer. In a reeent UN study, the city of 1.agos is expecled to hit 24 million
population mark and Uwis be ammong the 1en mos! populous cities in the world by

the year 2015 (Lagos Stale Government, 1999). L.agos State currently has 2|

[.ocal Government areas as shown Table 7 and Fig. 8.
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TABLE 7
Local Government Areas of Lagos State and Their Headquarters
S/N | LOCAL GOVERNMENT AREA HEAD QUARTERS
! Agege Agcoc
|2 Aimosho = |lkotun
3 Lagos Island Lagos 1sland
4 Mainland | Lagos mainiand
5 Amuwo Odolin . Festac Town
6 Aicromi |felodun Aiegunle
7 [fako/ljave | ifako
8 Apdpd APpopa
9 Badagry l Badogry
10 |Epe Ene
11 | Ctiosa lkovi
12 | Ibew Lekki Akodo
13 | Ikorodu Ikorodu
14 | Kosofe Kosole
15 | Ikeja Ikejn
16 | Oio Ojo
17 | Oshod: ~Isolo Oshodi
18 | Mushin Mushin
19 | Surulere Surulere
20 | Shomolu _ Shomohy
Source: Lagos State Secrelariol (1999).
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39
Sampling Si

According to Adedibu {1990), it is possible for ease of analysis and spanal
depiction to stratify Lagos metropolis into three different straia based on their
respective population density and socio-economic activities among other
characteristics into hugh, medium and low density arcas.

Table 8 shows the various communities in their respective calegory — the
method of random sampling was employed in sclecting a representative ol cach
high. medium and low-density arca.

Ojo, Mile II, and Victoria Island were selected to represent high, medium,

and low.density arcas

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



90

TABLE 8

The Various Communuilies in their Respective Category

HIGH DENSITY MEDIUM DENSITY IFLow DENSITY

Oshodi Tupeju “Tkejn GRA

Agege Yaba Victoria lsland |
Aggunle Surulere 1koyi |
Mushuvldiroko Apapa Obalende :_-A

Ojo Mary land Victoria Gardencity

Bariga lkeja Lekki Peninsula

Dopemu Festac Town -

Ojotw/ketu Isolo -

Badagry Siatelite Town .

lyana 1paje Yabs -

Egbeds / Idimu Okoia .

[dumota | = i

Oshodi - ]

O)jodu
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3.1.2 Study Population/Sample Stzp

The study population compnsed children aged 2-5 years who attend
Nucsery Schools in three randomly selected communitics for the study. A list
conlaining the names of schools m these communities was obtained from tiie [-2gos
Statc Ministiy of Education, Alausa. There were 43 list of Approved privale
Nursery/Primary School in Amuwo Odofin Local Education District. Twenty
approved Nursery/Primary School in Eu-Osa Local Educstion District and 56
Approved Nursery/Primary Schools in Ojo Local Education District shown in
Appendix |

The system of simplc random technique was used to sclect a school in cach
arca.  Subscquently, Command Nursery/primary School was picked in Eti-Osa
local education Dislrict

Marifold Nurscry/primary School was picked in Amuwo Odofin local
Education District and Nigesia Ariny Officers Wives Association Nursety School
was picked in Ojo focal Education district

Al the children wilhin the age brackel of (2-5) years were used as sample

size, A 50% proportion was uscd in the determinalion of the sample size by
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A = Z & @) (]1-P)
dl

Where A - Sample size

YA = Statistic (1.96)

P = Probability of success
D = degrees of firedom
Therclore, with 50% propoition P = 0.5 and a1 95% confidence interval d = 005
A (L96)" (0.5 (0.5)
(0.05)
384

from this, a sample of 384 children was drawn from the three study arcas, but the
children in all the schools within the age bracket of 2-5 years were not up o 385,
30 all the number of children found werc usced which is 150. Thus a sample ol 150
children was drawn from the three sclected study area, viz 40 children from
Command Nuiscry /Primary schoal, Victonia Island and 53 children fiom Marifold

Nursery/Primary School in Milc 11 and 57 children from Nigenan Aimy officers

Wives Associalion Nursery School Oyo
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Matenals
Samples of band washmgs (0y nashings rooflop water, classToom

sweepings, playZround sodl and lead based eye cosmetics were collected for lead

analysis.

One buodred and fifly handwashings were oblained, 57 from Nigetian
Army Officers Wives Associaion Nursery School in Ojo, 53 from Mlanfold
Nursay and Prunaiy School and 40 from Command Children Nursery and Paimary
School. The samples were collected after the children came back fiom the long
break peniod between (10.30am — 11.30am).  The children washed both hands with
| litre of double distilled water, agitating and tinsing into a plastic bowl which was

first rinsed with deionized distifled water (0 remove lraces of hecavy melals as

shown inFig 9
All the samples were analyzed for lead and some physico-chcmical

charactenstrc like pH, total dissolves solids (T.D.S.), total suspended solids (TSS),

conductivity Ms/cm and turbedity (FTU)
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Washings
.o 1he Mcthod of Hand
Figure 9 A Photograph Showind
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322 Sampling Tedysque For Toywashings

323

324

A (otal of twenty-six (26) toys wesre obtained, five from Command
Nursety/Pnmaty School and 10 fiom Niggian Officrs Wives Assocalion
Nursay/Prmay School and 11 from Marifold Nursery/Primary School Mile Il
The toys were washed with | litre of double distilled water into a plastic bowl

which was st rinsed with deonizxd disiilled waler to remove traces of heavy

metals.
All the samples were analyzed for lead ané some physico-chemical

characteristic fike pH, total dissolves solids (TDS), and lolal suspended solids

(TSS), conductivity ms/am and (urbidity (FTVU)
Sampling Techniques for Roof Top Ssmoles

A tolal of nine (9) s00f 10p water samples was oblained from the schools
New and thoroughly cleaned plastic polythene boltles were placed approximated

1.7 10 2m above the ground under the roof at cach sanipling sites. All the sanyples

were analyzed for lead and physico<hemical charactenstics as described earlier-

ampiing Techaique for Soils. from Playsround

Representative grab soil samples were oblained froin the three siudy arca
A total of 9 soil samples was collecied fiom the school’s playground, three soil

samples were collected in each school playground. The usc of a hand driven soil
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322 Sampling Technique For Toywashings

A total of twemy-six (26) loys were oblined. five from Command

L Nursery/Pnmary School and 10 from Nigerian Officers Wives Association

Nursery/Pnmary Scbool and 11 from Masifold Nursery/Primary School Mide Il
The toys were washed with | bue of double distilled waler into o plastic bowl
which was fost qnsed with deionized distilled waler to romove lraces of heavy
metals
All the samples were amalyzed for lead and some physico-chemical
charactesisuc like pil, towal dissolves solids (TDS), and tolal suspended solids
(TSS), conductivity ms/em and turbidity (FTU)
323 Sampling Techniques for Rool Top Samples
A tolal of nune (9) 100f top water samples was obtained fiom the schools
New and thoroughly cleaned plastic polythene bottles were placed approximated
1.7 to 2m above the ground under the roof a1 each sampling sites. All the sampies
were analyzed for lead and physieo-chemical characiernistics as described carlicr
324 Sampiing Technique for Soils.fiom Playground
Representative grab soil samples were obtained from the three study arca
A total of 9 soil samples was collccted from the school’s playground, (hree soil

samples were collected in each school playground. The use of a hand driven soil
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auger was cmployed to collect the sample from depth of 0-10cm  The samples
werc thoroughly mixed and put into clean polythenc bags for laboraiory analysis

The samples were air-diied, grounded and passed through 2mm mesh sieve before

they were pretreated (or further analysis
ampli eChni w
A 1otal of 9 classroom swecpings were collected from the schools
Brooms and brushes were used appropnately for the collection. Accumulated
daily sweepings was collected into polythene bags measunng $-10 grammes. The

samples were air-dried, grounded and passcd through 2mm mesh sicve before they

were preireated for fusther analysis

Samgli - "

A total of 4 samples were collected from the children through the co-

operation of their teachess and parents. These eosmetics samples wese pretreated

for further analysis
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Methods

pH Mcasurement
The pH meter (digital type, made by Sharp England pti Mv/temp mcter,

Sp -701) was standardized by using phosphatc bufter of pll 4 and 9.2. The

temperature was regulated at room temperaiure the calibeated pid merer was then

used to read the samples.

Total Dissolved Solids/Conduclivity (TDS) 8nd (ms/cm)

This was determined by using dircct resding conductivity TDS metcr,
model 44.600.00 made by HACH England.

Tubidity/Total suspended Solids

This was determined by using digital DR 2000 spectrophotometer (HACH)

madc by Central Kagaki Corporation Japan

Further Annlysis of {{andwashing, Toywashing and Rooftop Waler

[:vaporation, solvent extraction and adsorption by ion — cxchangc restn arc

Absorption Spectroscopy (AAS) Concentration by evaporation (Kakilu, 1985,
sorption

volume, Samples of $00m| volum
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temperature of 105°C allow for cvaporation until about 25ml volume was lefi.
About Smi concentration nitric acid was added to the sample. This was then

diluted 1o about 50ml to achieve a ten — fold concentration and then subsequently

aspirated into the AAS flame

Prc-ticatment and Preparation of Soil Samples

Sicved soil samples of 0.5g was accurately weighted using melller balance
and 20m) of a mixture of concentrated HNQ, and concentrated HCI (ration 3:1)

were added and boiled in a 200w volumetric flask with a walch glass cover {or

about 5 —10 minutes until the colour changes as a result of cvaporation of nitric

acid brown fumes. The samples were cooled and passed through whatman No —

42 filier paper. The filirate was then diluted to 100ml in a graduated volumetric

(lask with deionized-distilled water making surc the filler was properly washed.

The sample was now aspirated into the standardized flame (AAS). (Domn ct al,

1975, API1A 1998).

Pretreatment of Dus Imm.Qlwmm.Sm:pins&

ent method used for dust samples were the saine as disciibed
m

The pretrent

earlicr for the soil samples.
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3.53 Pretreatment of Lead Based Cosmilic Sample

3.6
3ol

Cosmetic samples of 0.5g was accurately weighted via metiler balance and
20ml of a mixture of concentration HNOy and concentrated HCL. (ratio 3: 1) were
added and refluxcd in a 200ml volumetric (lask with a8 watch glass cover {or about
5-10 minutes until the colour changes as a result of evaporation of nitric acid
brown fumes. The samples were cooled and passcd through 2 what man No - 42.
filicr paper. The filtrate was diluted o 100ml in a gradualed volumelric flask with
dcmonized distilled water making sure the filter is properly washed. The sample

was now aspiraled inlo a standerdized (1ame (AAS Do et al, APHA [998)

Measurcment of Lead Using Atomic Absoiplion Spectrophotometer {AAS)
drinciple

This is bascd on flame absosplion rather than flame emission. Melal atoms
absorb strongly and at discrete charactetistics wavelengths which coincides with
the emission spectra of the metal in question. A solution of the sample 1s converted
into an acrosol which is injected into a flame which then convent the sampie into
alomic and molccular vapour, the alomic vapour absorbs radiation from a hollow
cathode lamp at specific wavelengths, this beam then transverse the flame and s
focussed on the entrance slits of & monochrometor, which 15 set 10 read (he

inlcnsity of the choscn Spectrs line Light wath this wavelength is absorbed by the
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metal in the flame and the degree of the absorption is & fitnction of the
concentration of the metal in the sample.

Atomic Absorption spcctrophotometer was used for the determination of
the concentration of lesd from specimen pre-trcated and made ready for analysis.
The AAS cmployed was the UNICAM 929 AAS

Before aspirating the sample of intercst the lamp (holiow cathode lamp)
was insetied into the turret slot. The machinc was put on and the cutrent for the

lamp sct under usc Table 9. The lamp was allowed to warm up for 10 minutcs.
The wavelength to the desired line was sci and the sclector sconned until

the required resonance line was obtained (the largest deflection towards zero on

the cnergy melcr) The aspiration raic of the nebulizer was checked to ensurc that

‘ between 3.7mYmin. The acctylene needlc valve was opened nnd immediately the

ignition button presscd and relcased sfer the flame must have been established as

the burner head, The acetylene flow for the clement under test was sct. their the

machinc was zcrocd and dctermination process commenced. (Gain sctting can be

adjusted). The absorbance of the corresponding metal standard Tablc 9 wes read

and noted before aspirating the samplc, absorbance for the sample was accordingly

noted Fig. 10 shows the calibsation cutve for Icad
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TABLE 9

CONCENTRATIONS AND WAVE LENGTH
USED FOR AAS ANALYSIS

"Elcments | Low Standard |Standard  High | Wave length of Analysis
p PPM
Pb (s%m 10.0 216.8
Cu 2.0 14.0 824 8
Ni 2.5 5.0 232.1
Mn 1.0 20 279.9
AR 1.0 20 3289
Fe 125 5.0 328.3
[2n (10 2.0 213 8
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FIG. 10; CALIBRATION CURVE FOR LEAD

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

Ny W 2 W TwTw W WwWOOOw's PN W B S g m—— —— - o



103

362 Caloulation Of Lead In Handwaslings, Toy Washings And Rooflop \Watcr

mglofLead. = Absarbanceof ssmple x Conc. of Standard x [Factor 10
Absorbance of standard

3.6.3 Calculation of L.cad in soil/Dust Syvecpings

mg/kg meial in Dust or soil.

= Absorbance of Sample x  Conc pfStandardx 100
Absorbance of standard mass of sample.

3.6.4 Calcvlation of Lead in Cosmeties

UR/R I cosnmeshic.

Conc, of Standard x 1000

Mass of sample

Absorbance of Sampic .
Absgtbance-of standard

-~ Mass of lead in cosmestic x 100%

% of lead in cosmestic Original weighted sample

3.7 Indepth Interview Guide
itali hnique consisting of intensive
. oo g qualitative fesearch fec
Indepth intesview 15 8 9
: wha! people
dividual inkryichvs with a smiall number of respondents 1o cxplorc whal peop
individua V]

; 1993
think and say, do, about 8 health topic (Gracf. Elder and Booth, )
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362 Caloulation Of Lead In Handwashin Washings And R Water

mg/l of Lead. =  Absorbanceof ssmplc x Conc. of Standard x Factor 10
Absorbance of standard

363 Calculation of 1.cad in 50j/Duyst. Swecping$

mg/kg metal in Dust or soil.

-~ Absorbance of Sample x  Conc,of Standard x 100
N Tance o rsandary mass of sample.

364 Calculation of Lead in Cosmetics

UR/8 in cosmestic.

x Cong, of Standard x 1000

Aﬂ hl S'Q? anc:e: g:_'f: "Ssg :Hmdpfd Mass of sample

- Massof lead io cosmestic x (00%

% of lead in cosmestic Origina) weighted sample

3.7 indepth Interview Guide

Indepih inteyview 1s 8 qualitative research technique consisung of intensive
ndepih 1ntey

th a small number of respondents 10 explore what people
with a

opic. (Gracf, Elder and Booth, 1993).

individua] intcrviews

think and say, do, about 8 health
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An indepth intecview guide was developed by the researchers and used for
interviewing the teachers about lead and children. As shown in Appendix 2 It

consisted of children exposurc to lcad poisoning and behavioural pattern.

Data Analysis

The 1n depth interview was collated and edited manually

Limitations of the Study

This study was rcstricted 1o Lagos Metropolis. DBiological and air samples

were beyond the scopcofthis study duc to non-availability of facilities. Idcally, the

handwashings could have been with very dilute nitric acid. DBut duc 1o scasitivity

of young children hands only distifled water was uscd
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Figure11 A Photograph Skowing Traditional and Home Made Lead Based Cosmetics 1
(The first 3 are siasdard-brands and the 4* is Traditional with 2 Containers |
Used to Keep the Maicrial)

L

T — —

) e
Figurc 2 A Photograph Shoging the Vanous Types of Toys Used by the Children
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Figure 12 A Pholograph Showing Childien With ead Based Eye Cosmclics
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CHAPTER FOUR

RESULTS

The data presented here represcats analysis of 207 environmental samples
comprising of 150 hand washings, 26 toy washings, 9 soil samples,9 classroorn

sweepings. 9-rooflop water and 4 lead based cosmetic samples.

i.ead, And Other Physical Chermical Charnctenstics of ilandwasbings

Samples fiom Low Density Area

Forty handwashings were obtained and analyzed from Command Children

and Nursery/Primary School, Victoria {sland, 21(52.5%) of them were boys while

19(17.5%) were girls as shown in Table 10. Majority of the children fell inio the

age range of 3.1 - 4.0 ycars as shown in Table 13. The boys’ hands were more

dirty than the hands of the @irls hence the high value of TDS, turbidity, as shown in

Fig 15. The mean lead levels of the boys were 0232 £ 0.106mg/hand while that

of the girls was 0.126 + 0.089mg/hand. A positive statistically lincar correfation

was observed between lcad in handwashing and conductivity value (= 040, p =

0.01) lcad and total dissolved solids (= 0.47, P= 0.0025) as shown in Table 14

The high lead levels in the honds of the boys in this arca could be atuributed
c

to the fact that they play more in the out door (school playground)
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CHAPTERFOUR

RESULTS

The data presented here represents analysis of 207 cnviconmenial samples

comprising of 150 hand washings, 26 toy washings, 9 soil sanples,9 classroom

sweepings. 9-rooftop water and 4 lead based cosmetic samples

Lead, And Other Physical Chemical Characteristics of Handwashings

Samples from Low Density Ares
Forty handwasbings were obtained and analyzcd from Command Children

and Nursery/’rimary School, Victoria island, 21(52 5%) of themn were boys while

19(47.5%) wero girls as shown in Table 10. Majority of the children fell into the

age range of 3.1 - 4.0 ycars &s shown in Table 13. Tho boys' hands were more

dirty 1han the hands ofthe girls hence the high value of TDS, turbidity, as shown in

Fig. 15. The mean lead levels of the boys were 0.232 £ 0.106mg/Mand while that

fthe qirls was 0.126 £ 0 089mgfiand. A positive statistically lincar gofrelation
of the gir , -

was observed between lead in handwashing and conductivity value (r=040, p =

' 4
0.01) lead and total dissolved solids (= 0.47, p= 0.0025) as shown in Table |

The high lead levels in the hands of the boys in this arca could be attnbuted
¢ hig|

n
to 1the fact that they ptay more in the out door (school playground)
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The general high lead levels in the hands of the children from the low
density area could also be due o the fact that it is the oldest School among the
three selected schools, with flaking paints, pervasive dusts. both inside and outside
the classrooms and is close to a very busy taflic road in the heart of l.agos There
was a ncgative correlation between lead and pld value whilc a marginai correlation

was found between lead and turbidity value. (=0.2, p = 0.4) as shown in Table 14.

Samglcs from Medium Density Area

A tota) of 53 handwashings were collected and analyzed from Marifold
Nursery and Primary School, Mile 1i. Twenty mne (54.7%) were boys while 24
(45.3%) werc girls as shown in Table 1! niajority of the children werc in the age
group of 2.0 - 3.0 as shown in Table 13, This isduc to the fact that it was the only
school where kindergarten section was run and hence a large number of children
whose parents were working drop their children there

All the samples analyzed were slightly acidic with 8 mean pH of 6.545 +
0.218 for boys and 6.566 + 0.238 for girls as shown in Table 11. The lead levels in

the hand washings of boys were slightly higher than that of the girls as shown in

Fig 14, 0.044 4 0.037mg/hand as against 0.036 * 0.027mg/hand. The rcason for

this, could be said ta be that, the school is situated in Ihe residential afea, fat froi

high traffic flow, battery chargers shop, refuse Yumps and lack of flaking paints
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The general high lead levels in the hands of the children from the low
densily arca could also be due (o the fact that it is the oldest School among the
three selected schools, with flaking paints, pervasive dusts. both inside and oulside
the classrooms and is close 10 a very busy traflic road in the hcast of Lagos There
was a negative corrclation between lead and pH value while a marginal corrclation

was found between lead and turbidity value. (r=0.2,p = 0.4) as shown in Table 14

A total of 53 handwashings were collected and analyzed fiom Marifold
Nursety and Prunary School, Mile li. Twenty nine (54.7%) were boys while 24
(45.3%) were girls as shown in Table 11 ingjority of the children were in the age
group of 2.0 — 3.0 as shown in Table 13. Tius isdue lo the fact that it was the only
school where kindergarien section was run and hence a large nuniber of children
whose parents were working drop their children there

All the samples analyzed were slightly acidic with a mean pH of 6 545 +
0.218for boys and 6. 566+ 0.238 for girls as shown in Table 1. The Jead levels in
the hand swashings of boys were slightly higher than that of the girls as shown in
fig. 14, 0,044 £ 0.037mg/hand as against 0.036 £ 0 027mg/hand- The reason for

this, could be said to be thai, the school is situated in the residential area, far from

high traflic flow, batiery charge!s shop, refiise dunips and lack of {laking paints
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The children arc also from affluent families hence the school had carcgivers
(nannies) who insisted the children washed their hands. Other physical parameters
werc also sigmficanily higher in boys than girls The highest lead level was
rccorded among the mean age group 2.0 - 3.1, which is 0.046 + 0.033mgl/hand as
shown in Table 13. This could be duc 10 the pica habits in this age group, the
children rub their hands on the walls, desk, colour illustrations on books, chew
pencils, crayons cic. There svas also a signilicant positive corvclation between lead
and total suspended solids (r = 0.43 p = 0,0012). Others were not signilicant as

shown in Table 15

Sampies faom Lligh Density. Ares

A total of 57 hand washings wos obtained and analyzcd (rom Nigeria Army

Officers Wives Nurscry/Primary School, Ojo.Twenty scven (47.7%) of the

children werc boys while 30 (52.6%) werc girls, os shown inTablc 12. Majorily of

' le 13
the children fcll into 1he age rangc of 3.1 = 4.0 ycars as shown in Table 1

All the samplcs swerc slightly acidic in both boys and girls as shown in

Table 10. The Icad levels of the boys and girls were 0093 & 0.076mpg/hand and

0.070 £ 0.070mg/and, respectively

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

e e W e, m g e, - o pe—em =y Q) W AL G W -



110

This value could be due to the fact that the school is situated away from a
busy traffic road. There was a positive significant cosselation between lend and
turbidity (r=0.6, p=0.0) lead and TSS (r = 0.59, p =0.0) icad and conductivity

(r =0.51 p=0.0), and Icad and TDS (r = 0.54, p=0.0). as shown in Table 16
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TABLE 10

Physical And Chemical Characteristics of [Tand VWashings
Among Boys And Girls in the Low Density Aren

Parameler Boys Girls

pH 6.488 + 0.260 350 £ 0.276
Turbidity (FTU) 5395 £ 3333 46.10 £ 34.56
TSS (mg/hand) 2257 £ 19.38 18.6) £ 1664
TDS (mg/hand) 310,00 + 164.62 178.42 £ 121,85
Conductivity (ms/cm) 0.617 & 0.140 0404 + 0404
Pb (mg/hand) (0.232 £ 0.106 0.126 + 0.080
Name of School: Command Nursciy/Primasy School.

Number of Boys: 21

Number of Girls: 19

Avcrage sge of Boys: 3.92t 061 (52.5%)
Average age of Girls; 3.62+ 0.54 (47.5%)
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TABLE 11

Physical and Chemical Characteristic of Handwashing

of Boys and Girls in the Mcdium Density Arca

Parameter Boys Girls

pH 6.545 %0218 6.566 + 0.238
Turbidity (FTU) 1041 + 4.59 10.95 + 4.45
TSS (mg/hand) 5.043 £ 3.212 3345 + 2581
TDS (mg/hand) 5000 + 2283 45.8] £ 10.0]
Conductivily (ms/cm) 0.103 1 0.044 0.089 + 0.046
Pb (mg/hand) 0.044 % 0.037 10,036 + 0.027
Name of School: Marifold Nurscty/Primaty School V

Number of Boys: 29

Numbecr of Girls 24

Average age of Boys: 3.37 1 1.78 (54.7%)

Average age of Girls: 3.7 £ 1. 04 (45.3%)
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TABLE 12
Physical and Chemical Characleristic of Handwashing

of Boys and Girls in the High Densily Area

Paramcter Boys Girls

pH 6.399 1 0289 6382 t 0.286
Turbidity (FTU) 3526 £ 19.16 3203 £+ 1872
TSS (mg/hand) 2025 £ 1232 1820 £ 1027
TDS (mg/hand) 14740 £ 10783 13346 %+ 1i3.23
Conductivity (ms/cm) 0303 £ 0.228 0.294 £ 0.232
Pb (mg/Miand) 0.093 £ 0.076 | 0075 + 0.070

Name of School. Nigenan Army Officers Wives Association Primary/Nursery School.

Number of Boys: 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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TABLE 13

Physical and Chemical Parameters of Handwashings in Relation to Age

STUDY AREA | AG [N pH Tutbidicy TSS TODS Conducuwity ”
E (FTU) tme/hand) (mg/hand) mg/cvn) (mg/hand)
2-3 |8 [6.365+0254 | 58,750& 41,712 | 23.000+ 22,501 | 58750 +41.712 0460+ 0032 | 0.171 + 0098

LOWDENSITY [3.4 125 | 649120281 | 44.000£27.701 | 17200 % 12.626 | 33.000+ 27701 0.492+£0.317 |0.172 % 0.115
-5 117 6.529 £0.239 L62:110: 43.030 | 30.571 + 26645 | 62.710+ 43.030 0664120494 | 02282 0.114

[ MEAN £ S.D 40 [ 646120285 |[55.153 % 37481 [ 23590+ 20590 | 55153 37.481 | 0.539£0.106 | 0.190 % 0.109
2-3 [27 [6.478£0.220 | 9.815+ 3.585 4.577+2.248 65.926 + 110,009 | 0.096+ 0.052 | 0.046 £+ 0.033

MEDIUM 34 |12 | 6664+ 1.173 | 108332 3810 | 49172 4231 147.500 £ 20,993 | 0.096 + 0.039 | 0.034% 0.034
DENSITY 45 |13 | 65712 0252 | 1214346225 | 4.571 + 2.709 38.571+17.003 | 00990038 | 0.035% 0.032
MEAN 3% S.D 53 | 6571+ 0548 [ 10930 % 4.510 | 4.488 % 3.062 65357 £ 49.335 | 0.097+ 0043 | 0.038 + 0.003

—

| HIGH DENSITY | 2.3 |22 | 6.393£ 0314 | 27.407% 17.508 | 16.2734¢ 10.872 | 26.364 £ 107.860 | 0284 +0.237 | 0.073 £ 0.066
3-4 |24 | 6.378£0.267 | 39.125+ 21,727 | 21958 +12.651 | 157.6672 117.363 | 03204 0.243 | 0.106 £ 0.087
4-5 | 11 | 641240286 |33.727+11.507 | 18909+ 7.327 w»129.091 +101.436 | 0.282 £ 0.188 | 0.0634 £0.037

—

MEAN £ S.D = 57 |63932 0289 |334192% 16914 | 19.046 + 10.283 | 104374 £ 108,886 | 0.295 0.119 | 0.081 + 0.063

Mecan of All 150 | 6375 % 0365 | 33.167% 10.645 | 15.768 11311 | 74.961 + 65.234 | 0.310+ 0.089 | 0,103 + 0.068
LOW DENSITY: Command Nursery/Pritmary School, Victotia 1siand
MEDIUM DENSITY: Manfold Nwscry/Primary School, Mile 1)
HIGH DENSITY: Nigezian Army Officcrs Wives Nursely/Pnmasy School, Ojo.
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TABLE 14
Simple Correlation Analysis of Children in Low Density Aren
Vi V2 Vi V4 V5
V2 |r-04042 |
p.0. 0097 - - 5 -
V3 | r-0.3452 70.9040 0.
p.0. 0292 0.0000 - . .U-=
V4 r—0.1540 0.7785 0.7719
p.0 3428 0.0000 0.0000 - A
V5 r-0.1742 0.6902 06431 09i80
.0.2824 0.0000 0.0000 0.0000 -
Vo6 r-0.092| 02004 L0,|836 0.4013 04658
p 0.5718 0215 0.2567 00103 00025
:’/:;r ;/:[nnble .L.abct V2;. Turbidity :,/z -_ ‘;ES
V4 Conductivity vs:  TDS
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TABLE 15

Simple Correlation Analysis of Children in Mecdium Density Arca

WA V2 V3 V4 Vs
V2 r- 0.0615 s = = :
P 0.6619
V3 b r-0.2141 0.6666 - . i
p0.1236 | 0.0000 |
V4 r- 0.0930 0.0728 -0.2929 |- =i
0.5079 0.6047 0.0333
Vs r. 0.0738 0.0021 -0.1594 0.3248 -
p. 0.5992 0.9880 0.2544 0.0t76
V6 04171 [-00701 | 04319 0.4287 0.1997
0.0019 06182 [0.0012 E,oom 0.1518
Var.: Vanablc Labcl
Vi pH V2:  Tusbidity zg ggs

V4, Conductivity Vs: TDS
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TABLE 16

Simnple Correlation Anatysis of Clildren in High Density Aren

AL | V2 Vi V4 VS
V2 r- 0.4640
L p 0.0003 . S s p
V3 r-0.4568 09613
p 0.0004 0.0000 - - ’
\'"2 r-03773 %O.SOIZ 0.4378 j#
p 0.0038 0.0001 0.0007 - -
V5 r-0.3464 0.5477 0.4685 0.9395
p 0.0083 0.0000 0.0002 0.0000 -
V6 r-0.5050 06251 05920 0.5121 0.5449
p 0.000] 0.0000 0.0000 0.0000  0.0000
Variables in Analysis
Var.: Variablc Label
\"A R pi V2:  Turbidity V3: TSS§
V4. Conductivity V5. TDS Vé: FPb
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TABLE 17

Simple Correlation Analysis in (he Three Study Area

Variables in Analysis

Var.: Yariablc L.abel
v4: pt! vs:  Turbidity V6: TSS

Vi: Conduclivity vg: TDS o R

R Vs V6 V1 V8
V5 r-0.3684
p 0.0000 - E - Y
V6 r-0.3987 09208
0.0000 0.0000 : L )
V1 r-0.2449 | 0.7848 07118 |
p 0.0025 0.0000 0.000 ; : ;
V8 r-0.2158 0.7079 06126 0.8997
p 0.0080 | 0.0000 0.0000 0.0000 . y
V9 r-0.2754 0.5500 04724 06086 0.6013 .
000006 |00000  |0.0000 0.0000 0.0000 i
2
f
?
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FIG. 14: A Chart Stiowing Lead Levels Among Boys and Gicls in the Study Arcas
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L.ead Levels and Other Physical Chemical Characteristics of Toywashings

Low Density Area

Five toy washing were collected and analyzed fiom the School in low
density arca. (Victona Island). The toys were plastic birds, footballs, tclephones
and numecric counters. Table 18 shows the results of the toy washings  The lead
levels had a mean of 0.07 £ 0.03mg/toy, this predicts that the toy surfacc arca
were contaminated with [ead in dust and dirt's in the child’s environment.  The
washings were slightly acidic with pH of 6.662 £ 0.297, TDS 92.00 + 82 885

mg/toy, Tuibidity: 19.40 £ 28.92I-TU. TDS: 6.200 & 9.960 mg/toy, conductivity

0.188 £0.]169ms/cm as shown in Tablc I8

Medium Density Area
A total of 10 toy washings was collccted and analyzed from the medium

density arca. The toys in use were emply cosmetic tins, body cream, powder and

beverage container as shown in Fig. 12,

The lead level had a mean value of 0.007 3 0.003mg/toy- The values were

Jower than that of the low-density area, this could be attributcd to the fact that the
School is lar away from a major Waffic road oand the toys were cleaned very

moming.
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The 1oy washings were slightly aadic with pH: 6.628 £ 0273, TDS 45 &
16.49mg/toy, turbidity: 991 £ 211 mgioy, TSS 350 ¢+ 0-d44mg/ioy and

conductivity 0 09 £ 0.03 msfcm as shownin Table 19.

123 High Density Area

in this catcgory 11 toy washings werc collected from the School A flich

density Area (Ojo). The toys comprises of cars building blocks, footballs, bicycles

Table 20 shows the mean lead level as 0.05 £ 0.43 mgfloy This valuc was

. ‘ b
higher than the value from the medium density area, bt lower than the hig
{

's supervision of the children and

density area. This could be duc to carclake

hygicnic condition of the toys

ightly acidic with pli 6365+ 25, TDS: 7200 *

omg/toy, TSS: 13 54 4 1191mg/toy and

The toys washing were St

60.60 38mg/toy; Turbidity: 24,50+ 195
as shown in Table 20

conductivity 0.15 £0.14 ms/cm B
arca were Shightly acidic with a

c toys in all the three study

Generally, th
cof0.150 £ 0 63mg/toy. here was a

F6.54 £ 034 and of Ycad valu

rocan pli: 0 |
lcad and other physical chemical

paramectcrs as

significantcoreelation between

shown in Table 22
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TADLE 18
Lead Levels and other Physical] Chemical Characteristic

of Toywashing in Low Density Area

Parameter Mcan % §.D
pH 6.66 ¢+ 0.29
Turbidity (FTU) 1940 *18.92
TSS (mp/toy) 62 £ 09
TDS (mg/toy) 9200 +8288
Conductivity (ms/cm) 0.18 + 0.6
Pb (mg/toy) 007 t 003
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Lead Levels and Other Physical Chemical Paramciers

of Toywashings from Medium Density Area

123

TABLE 19

Parameter Mcan £ S.D
Ph 6628 £ 0.273
Turbidity (FTU) 590 £ 2.119
TSS (mg/toy) I 1.750 £ 0.463
TDS (mg/1oy) 45.00 £ 16.49
Conductivily (ms/cm) 0.014 + 0.033
Pb (mg/toy) 0.003 + 0.003
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TABLE 19

Lead Levels and Other Physical Chemical Parameters

of Toywashings from Medium Density Area

Parameter Mecan + SD
Ph 6.628 + 0.273 |
Turbidity (FTU) 590 £ 2119
TSS (mg/toy) 1750 + 0.463
TDS (mg/toy) 45.00  16.49
Conduclivity (ms/cm) 0.014 £ 0.033
Pb (mg/toy) 0.009 i 0.003
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TABLE 20

Lead Levels and Other Physical Chemical Paraneters

of Toywashing from iigh Density Area

Earametcr Meanx S D
Turbidity (FTU) “[24.50 1 19.59
TSS (mg/toy) 13.54 £ 1191
TDS (mg/toy) 72.600 £ 60,39
Conductivity (ms/cm) 0.156 + 0.147
Pb (mg/toy) 0056+ 00
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TABLE 21
Lead and Other Physical and Chemical Analysis

of Toyswashings in The Three Density Areas

Parameter Mcan | SD p valuc 1 stotistics
pH 6540 | 0316 0.0000 1107.405
Turbidity (FTU) | 15220 | 18.477 1 0.0004 4281
TSS (mg/toy) 7.220 | 10.086 0.001 3721
Conduclivity (mg/toy) | 0.136 | 0.121 | 0.600 5.823
TDS (mg/toy) 64.259 | 54.007 0.000 6.183
Pb (mg/toy) 0.150 |0.063i - E
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TABLE 22

Simple Corrclation Analysis belween Lead and Other Physical and Cliemical

Parameters of Toywashingg

[ variablc r pvalue
'TDS 0.63 0.077
| pH 0.31 045
| Turbidity 0.71 045
=t £
TSS 0.53 0.079
Conduclivily 0.56 0.0t}

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



4.7

4.8

127

Lead Levels in Classroom Sweepings

Ninc classroom sweeping were oblained and analyzed for lead. The lead
levels ranged from 180-615mg/kg.  Three (33%) of the samples were b::low the
WHO recommended background level of 200mg/kg while 6(66%) were above the
recommended value as shown in Table 23, The highest valuc of cdassroom lead

sweepings was obtained from Victoria Island as shown in Fig 16. This could be

due 1o the fact that the school is the oldest among the three selecied schools, both

school were flaking (oil paint in o1igin),
y and

the exterior and interior wall paintsin the

the school is situated ncar a major expscss way with high uaffic densit

inc in Nigerid i3
deposition of lcad dust in the atmosphesc. Lead content of gasoline in Nigens

N : : . —
0.7g/! which creale high vehicle emission, while tic medium and tigh deasity

- v and is painted with emuision
schools arc situatcd away from 8 high traffic density and iis pamt

paints

Lead Levels in School Playground

awcrcobuiﬂﬂd'ﬂd .
dhow in Table 24 Tbe Behes

uu:h)dd-"W!”

| lead lovel
nalyzed for besd  TDC
Nine soil samp! .

ranged from 951-2602 mp/kg 83

: ~density’
playground lead was obtained fom the low
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shown in Fig 17. This high value could be duc 1o the high intensity of
rafiic close to the school, ncarest of the playground to the {laking wall paints and
deposition of lcad acrosols from the aimosphere  This finding is in conformity
with Miclke et al (1997). They found out that communites with oldest houses had
high median soil lcad. All the values obtained wese higher than the WIHQ

recommendcd value of 500mg/kg (out door lcad )
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TABLE 23
Lead Levels in the Classroom Sweepings in the Thiree-Study Aren
Code | Sampling | Soure | Nacurc and NpeOf | Genanl | Nawre | Proximay | Age of o Levels
Sue Dasniption of Bullding | Ventilation | Of Tollewvy | Building | mpAg
Samnle | Paime | Trafe 1
LowDensity | | Victoria | Qlass | Dusty Wall Pecling | Bungalow | Fair Od [Cloe |)ywn |W0O \
| ISkand | mom sandv - -
Low Density 2 | Viqotia | Class | Ousty, uady peno) | Bungalow | Fair Oid | Clax Vyan | \
1sland room chips crovoa 11 - i
Low Oensity 3 | Victoria Qass Dusty, sandy pencl | Bungalow Fair l Old Close 30 yean 00 l
Island oD chios cravon __\ - ,
| Mean + SD l S D615+ 1318
Mediain Mile 11 CQass | Dusty, sandy pencils | Bungalow | Cond New | Far ¢ yaan 160 \
| Dcnan i toom food particles |
Medium Mile ] Class Sandy, food | Bungalow | Good 'f New Far 6 yean | 190
Density 2 fO0m parucles. chalk
== — paper :
Mcdl!.lm Mile I Class Dusty candy, paper, | Buagalow | Good New Far 6 yaase 184
Density 3 1 room pencil chips
Mean+SD | i 178 + 15.87
High Doty t | Opo Class | Sandy, Dusty, | Bungalow | Good Fairly |Medium |10years | 382
: —— foam | paper, stcks chalk old
High Density 2 | Class | Sandy, dusty food | Bungalow | Good Fauly |Medlum | 10ycars | 330
o == TOOMm cte old
High Density3 | Oyo Class Sandy du<y food | Bungalow | Good Fardy | Medium 10 yeurs 3%0
—_— _l oam pacles old
Mean + SD L ; 367.33+32.57
| Mean 4+ SD all_ | | | 184.02+420.65 |

Claxe Veatilation: Good (4 or more windows) which can be Oopencd {(oross vemitilation)
: Poor ($css1han 2 windows which can be 0pened) pe-evess ventijation
Proximity 1o wafMc: Close {50-100 metres), Maotium (100-200 metres) Far Q. 200 roctrey)

LOW DENSITY: Low Danity Schoal SWeEtEa 88 samBif o IERNWAEBIENSSH Y= Medium Donail) Schon! S ehelhiiss agrmguie

I MG TFREDIETT Y - Hugh denoty Scheosnl Swoepings sample
: —_—

Fair (only 2 windows opposite each other).

L
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TADLE 24
Lead Levels in the School's Playground in the Tiree Study Areas
ODE SAMPLING | SOURCE OF | NATURE PROXIMITY | LEAD
SITE SAMPLE DESCRIPTION OF | TO IHEAVY | LEVEL mg/kg
1 SAMPLE TRAFFIC
Low Density | | Vicloria School Dusty/Sandy Close 3602
[ Island playground J
2 Vicloria School Dusly/Sandy Close 3542
Island playground ) ,
' 3 Victoria School Dusty/Sandy Close 3600
1 Island olayground .
Blean ¢ SD 3581.32 34.08
tledium Density 1 | Mile 1] School Dusly/Loamy Far 961
| playground | ,
[ 2 [ Mite il School [ Dusty/Loamy Far 945
| playground ~_
L 3 [Midell School | Dusiy/Loamy 950
£ Playground
flean + SD | ) 986 + 6673
Eb Density | Ojo School Sandy Medum | 1063
| Playground |
TR Ojo School Sandy Medium 1095
- Olayground | {
3 Ojo School Sandy Medium 1001
£ A laveround
Hean + SD DI ==a 1319 £ 47
fean of all - 1962 2 49
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FIGURE 16

Clinrt Showing the Sweepings Lead Level (Mg/Kg) in the Three Study Areas
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FIGURE 17
Lead Levels (mg/kg) in the Three Study Areas
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L.ead Levels and Other Physicai Chemical Parameters of RRoof Top Water
Results of the various roof top water samples collected from the low

medium and high densily arca school ranged from 0.05-0.250 mg/. Al the water

samples collected were acidic as cxpecicd the samples were further subjected 1o

physical analysis as shown in Tablc 25. Lesd levels in all thc waters were

significanily higher than the !0 recommended limit (0.01 mgA) Although. the

rooflop watcrs were obscrvably not used for drinking purpose but nol
withstanding, the waters would be unsuitable if they were to be used for dnnkmg

purposcs. The lead levels were high especially from the low density area which

couid be as a result of sutomobile pollutson, Ieaching of window (rim paints, or

may be the product of wash olT from scttled lead from roofs or ledges
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TABLE 25
Lead Levels and Other I'hysical and Chemical Characteristics of Rooftop Waler.

COLEB SAMILING [l [TURBIDITV [ TSS CONDUCTI [ TDS Pb (mg/)
SITE (FTU) (mg) viTY {meN)
£l | (ms/em) | | |
AAL Viciosin | |
Island 3..%0 (1) N [.16 Joo 0.250
AA2 Victoria
istand 582 170 8s 1.34 380 0261
AA) Victoria
Island 378 200 138 | 06 420 0.230
MantSD 50 +[1686723202 [9800 +[1325 +[36667 +|0263 »
017 32 51 0!30 61_lo 001
Bo! Mile 2 5.6 106 90 109 240 0033
BO2 Mile 2 510 83 8 004 150 0073
003 Mile2 5.0 100 7% lage 300 |o06s |
Mcan+ SD 601 + 100t 1087 7! +[048+028 | 230 +|006 <002
2.54 21.28 1549
C! O 538 103 85 0.79 250 0.01$
C2 Ojo 5.93 163 | %9 039 290 00/0
§1CC 3 Ojo 5.7 89 (0 0.26 130 0 050
"Mcan:SD 6.09 +|111.5¢2351 8133 0491027 |2203) +|005°003 |
i 0.4) | +19.75 3).27
nMan of all 59) 12189+2601 |8)44 +[076+022 |2DNI) + |012t+002
i +280 | 24.5) 71.29
|
AA Low Density Area School
BB Medmm Density Area School
CC High Density Area School

WHO guideline for drinking water value for lead = 0.0lmgA
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Lend Levels in Cosmetics

Four different cosmetic samples were collected and analyzed for lead.

Nincty pescent of these cosmetic samples had fead concentration above 50%. The

average lcad content was 75.82% in all the samples 8s shown in Table 26.

All the samples collected contained menthol or similar chemicai that induce

icar fonnation. Also, when the powder gets into the eye it csuses lacnmination

which results in the child hand-wiping hisfher eye and the lead is ingested when

food is subsequently handled or the child suck his/her lingers

This is against the acceptable lcgisletion that require cosmetic o contain

any Jead other than lrace which could be removed either dunng or aller

manufacture
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TABLE 26

Lead level in Cosmetic Semples

Sample Descnption of sampie T Material colour I;: 88 [% P (wiw)
I Hashmi Surma Grey 375 87.7
2 Kajal Black 0.192 -_rﬁ 6
). Hinoka Surma Grey 1112 | 833
a4 Tiro Grey 576 _I 867
i — 1L
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4.10 Personal Interview Guide

Results on behavioral Patterns of Children and Exposurc to lead in

4.10-1. Low Depgily Arca

The results of the personal interview guide revealed the following The
School started since 1970, it has been repainied once since the inscnion. The
children normally rub their hiands on ihe walls, and chew flaiing paints. The
children normally chew pencils, crasers, papers, crayons, cic. They do not wash
their hand before cating, thcre were tecth marks on the desk, they suck ther
{ingers, and also rub their hands on windowsills, doors, ctc. One child was found
to be using tiro (lead based cosmclics) and normally crsiches his eyes in the
morning sections, the teachers complained of perceiving odours from can ahauo
pipes in the Schoel. The school incinerator is very close to the classoom, and they
use rcnovators and charcaal to clean the black boards
The school had asbestors roofing and s deep well was used as source of
drinking wates, but the children bring their own water from hoaw, they do not
deink the well water. The teachers confesscd that they bave pever heasd of lead

poisoning before, and they do not know the cause or how it can be coat:alled
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4.72 Mediyn Depsity Arca,

The result of the personal interview revealed that the School svarted in
1994, and it has been repainted 1wice. The paints were not flaking  The reachers
confessed that the children nornally pick paint chips and put it in their mouth,
They rub their hands on the walls frequently. The walls of rhe schoo! was painted
with Emulsion paint which had handprints, pencil marks all over. The children do
not wash their hands before cating’s but were provided with water and soap to do
s0. The children used a lot of crayons, pencils, and hesvy painted Mustrations

They chew pencil, chairs, papers, etc. Teeth marks were noticed on thair desk and

chalks
Two children were found in the class who used (lead-based cosmetics).

The teachers noticed that they do rub their cyes with thar hand this could be due
{0 the fact that the preparation contains menthol and other herbs it contans)
The children were provided with wash hand bagin (0 wash thar hands after

play and beforc they eat, but they do not like the habit except when been farend

The teachess confessed that is inadequate supervisions (omdeqpdde aarcabess to
enforce 1). The school tnanazlor is located more then S00m swey Goas the

classroom.  The schoo! had abseblors toofings and the chidren oorvmly bnog
thetr water from home. The teachars confessed thal they have mver beaed of lead

pOISONing, CAUSES Or prevention
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4.7.3 High Density Arcs

The result of the personal interview revealed that the school started in 1980

the walls paints were flaking. the teachers said

and has always been rcpaintcd once,

the children normtolly put any availoble thing in their mouth both food and non

food items, The tcachers said two children used lead-hosed cosmetic and they

actually 1ub thetr eyes and suck their lingers in the momings. The children do not

like woshing their hands before eating even when wash hand basin, soap and fowcl

said they have never heard of lead

was provided. The tcachers and caregivers
he school

poisoning before. The school uses a deep well as source of water. T

\ncincrator is very far from the school, the school is siiuated very far from any

major road
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CHAFIER FIVE

DISCUSSION
A child an urban centres sich as Lagos is exposed to lead from different

souices such as paint, gasoline and soldcr and through different pathwayz (such as arr,

food, water, dust and soil)
Pica, ihe repeated ingestion of non-food substances, las been implicated in

many cases of lead poisoning, however a child does not have (0 et paoy chips 0
become poisoned. More commonly, children ingest dust and so0 comtameaued with
lcad paint which {laked or chalked as its aged. This lead coveamewied hause dusi,
ingested via normal repetitive hand — o - mouth acaivity is newly recogresed as a major
contnibutor t o the total body burden of lead in children (ATSOR, 1991)

All sutomobiles in Nigena use leaded gasoline, average lead conterst of nguiar
gasoline bemng about 0. 74g/1 (Ogunsola et al, 19942). Mary crs are poorly maneanex
and characienstically emit blue phano of bad odar and W-ba hdowbom
(Baumbach ct al,1995), implytng that s haghey paventage of icad iz gasolax & cmited
to the atmosphere (USEPA, | 986)

Cottage indhedncs and home lesd -works sre parbasdarty nosorious for exposing
children and their familics to toxic metals. Some cottage industrics in Lagos that
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enploy lead includes typo-printing, battery repair, painling, automobile repair and
fabrication of plasiics. The operations are caried out in crowded residential areas,
lypically in slores or work shades adjoining the living quaniers Therc are few condrols
or restrictions on the lead compounds beings used on the materials being releasad (o
the environment, and quile oflen the homes and suirounding play areas for chikdren ase

heavily contanunated with lead.  The facl that many people éve where they work

predispose, thern and thesr children 10 undue exposuse (0 leaden wasies
Atmospheric lead emissions in Nigeria in recen: years have been estimated
to be 2800 melric lons per year with most (90%) derived from automobile¢ ratl pipe
(Obioh ¢t al, 1993). Market places are mosily established around bus stops and
vendors, accompanied by their young children, also set thar sialls along major
roadways with high traflic (and customer volume). After depostion, some of the
contaminaled dusts get recycled, the trail of dust that axouymnies kosTies in many
parts of the city being, s visible proof of this (Nnagu 1997) Vehaiar dust
entestainment rate in Nigeria has been estimated to be 6.5gAdude kim for unpeved

roads compared to only 0 lg/vehiclelon for srects o Lowkm Englend

( Akeredolu, 1989)
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Lead solder is stifl found on food cans in Nigena and contamination of tnfamt
foods is likely to be enhanced under hot tropical conditions Lead deposits are relatively
scarcc in tlic counlry and, as far as we know, Icad glazing of pottery is ol widespread
(Nriogu 1997). Chcap, impioperly glazed ceramic ware importedd from Third World
Countiics has become convnon and may be a risk faclor especially children from more
allluent fnmilies. Lead 1ich medicine and cosmctic represent oddiional routes of

cxposure 10 children.  Other potential important sources and pathwey include take

home exposurcs from parental occupations and hobdbies
This study has revealed some salient point of irenest of 1hese aspects

liand Dint /Dust as a Polential Sources of Lead Exposure

The lcad levels inthe hands of the children ranged from 0.08-0 3%mng/ of hand
with a mean of 0,102+ 0.07mg/ hand as shown in Table 13. The thought that hand dirt

may be a potential source of chldhviod lead potsarang s not 2 new one  Studies by
(Sayre ct al, 1974) shows that a dear relatonship was evidan betwee individiml hand
and blood lead ievels. They found out that children with high hand levels (over
30ug/hand ) were fiom homes with high dust levels. (a1 Jesa 90ug of lead m the
household speciinens  Since a child’s hand contact with the Boor, waxbowslls anj
walls must vary greatly thvoughout the day, it s exqpectnd that o tigh bousshokt lead

would praduand 8 corespordingly high lead leved 0a the dald's ted
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Mickle et al; (1994) also reporied in their study - Surface Dusi on Hands for
Assessing and Preventing Childhood Lead Exposire- tlat the average hand lead of
children during play in the outdvor envirosunent inczeased by a factor of 2 2 sompared
with childien playing in the indoor environment. The present data suggest the poteniial
for a childs’ ingestion of icad. Since the technique of washing a child’s fand in & small
plastic bucket with llitre of double - distilied water, agilsling and iinsing was a non-

standan! method, it may not icpresent a tiue lead exposure situation (some mctal may

still remain cinbedded in the nails etc) In the absence of any better altevative, my

hand washing mcthod was used as a possible approach 1o the locsl stuation.
The intespretation of the data obtained noods specal comdenalon sz (he

confaminant up 1o the wrist may not entes the body from food that is eaten mostly with

finger. lloweve, it does show that a child's hand has comsiderable levels of Jesd, and

therefore can potentislly caeanmrase hand or food The kead vahues sbone me

sgnifican and rais¢c coocans even though only part of the kead on the harxl msy be

ingested. Any lead ingested adds 10 the body’s uptake
Thie fact that one 1ub off this lesd by washingy fom duldren’s hesxds ndicates

that hand contamination readily ooass, and the conelatxm between fead and other
Physal paametes like TSS, TDS, oty Asther agpport Uns idea  ARbougd acubts
teside in the same evirovenend, they are less bkedy' 1o wipe thas bands on Soors, sils
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ctc, and probably wash thcir hands more froquently, and coteinly do not have the

hand-10-mouth behaviour characicristic of preschool children

This then implies that the lcad on childsen’s hand is ingested and absorbed in
sullicicnt quantity to resull in an clevaled blood lead level Al present, (here is no

cvidenoe to supporl this idea

Toys as & Potential Source of Childhood Lead Exposure

The total levels of 1oy washings collected and amaiyzed ranged from 0.00-
0.30!mg//toy with a mean of 0.150 + 003mg/toy. This predicts that apart from the
lead based painis used 1o cover loys, the surfscc areas were also axtwromed wilh
dust and dist's containing lead fiom the environment. Romseu et al, (1995) recanly
reporied, that in Mcaco, the paint used (0 cover some (oys and school equpment had
a high lead comtent.  Cestainly, this can contnade to the blood lead leve in (he

population studied
Prascntly 1 Nigesia, there is no established standard 1hat reguistes Ibe use of

leaded paint for chaldren’s tays, however, until cddery camplance 5 ensrod o uni
itans marafactured are momiored.  Studies to end mxxabiy blood ead lvels

will be essantial to the public’s health
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The rescarcher observed that some of this children put these toys in thair
mouth, which can lead 1o gradual kead poisoning, which can cause serious problems
ranging from poor performance in school, heaning loss, even brain damage.

Classroorn Sweepings ns a Poicntial Source of Lead Esposure

Dust is a significant source of exposure to lead particularly for young children

(\WHIO, 1996). Among the ninc (9) classrooms dust samples collecied, 1he lead levels

ranged from 180-61 5mg/kg with a mean of 384mg/kg. A mean of 613mg/kg lead level
was obtained {rom the low densily area as opposed to i%0mg/kg and 390mg/kg fiom
the medium and low density asca.  The nearoess o fugh trafic and heavy cavereranl
vehicles subjecied to mmpant Go-slows with considerabic stop/stan of vefsdies ny

have coninbuted to the higher resufts. Only a fence scparates the school from | he main
road in the low density area.  Likely source of additional dust lead in the schanl inchude

lead contained in roof malciials, calking used around windows, peints on the ctsade
sutfaces of school | building and olher stnictures and street dust | he rate of leaded
dust genaration/deposition should depend on relstive contridutons fram these surces
(Que _Huc et al, (1985), Fogusson and Nicholas (1991)

Reports by Ckeakau (1998) and Aborkw, (1998) shows simsler hgh exdoor
lead dust icvels in Lagos and ibedan These reauds were bowees bygber than the

WHO rxomsrended indoor dust levds of 200mp'tg
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Dust conlrol via wet mopping and froquent hand washings has been shown to
reduce the blood lead levels in children with high blood lead levels (Chamey et al,
1983) but this 1s not 8 permancn solution so long as the source of lcad in the dust
romans
Soll a3 a Potentinl Source of Lead Exposure

Thelead levcls in soils in the three study areas ranged from 951-3602mg /kg as

shown in table 24. Thesc values were much higher when compared to those reponed

in carlicr studies by (Adogame, 1997, Osagie, 1998, and Aborkor. 1998). This is
cipecied since lead does not disintegrate in the stmosphae, These vakses gre also

higher than the Wi110 recommanded value of 500mg/kg

The mcchaniom eonvextng sof lead conoxotranon and blood lead levels s
most likely the utsquitous hand to mouth activiies cxhbried by chaldren (Seyre & al;
1994). In a study mensinng hand lead in day case coter chddren m New Ovieans, the

amount of hand Icad onoreased significamly sfler outdoor play conpenad 2o sfier ixdoar
play (Miclke, 1996), The higher the smour of lead dust in outdoor sods, the bigher

the amount of lead that sppears on hands and (he grester the potentsal for chukdren to

ingest increased amoums of lead in (his route opaase
Contarinaled dusts and sods represent & mugr saste of kbed expoaxe 0

African chidren, especally in crowded when srems. (Nriaga, 1992) > PO stake by
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infants (14 years old) has been estimated to be 0.5 - 7.51g per kg body weight per day

(Nnagu, 1992). When the daily inlakes from air inhalation (0.02 - | Oug Phvkg body

weight) and foods (0.3 - 1.8ugPtvkg) are also taken into sccount, it is clear that many

clildren in .agos mctropolis are being exposad 1o b levels that may cxceed the WHO
recommended b intake tolaance of 7ug/kg fom all sousees (WIIO, 1977) Infact, ot
las been suggcesied that 10-3094% of the children in some usban arcas ol Aliica may be
ulering from lead poisoning (Nmagy, 1992)

Chaldren ingest soil and dusts but there is conuderable disageement as to the

actual quantity ingested (Stanck and Calsbrese, 1995). In gencral duldren bdow the
age of 6 ycas ingest the greatest amount of dust and soil. The amowv of lead ngraad

by a child depends on severa) aiors, education, mouthing behaviowr, such as sucking
of finger, thumb and loys, hand end face washing behsviows, and nad bitg  The
amount of lead ingested that 13 absorbed through the gastio - stesteral 0ack depenxds
on Lhe partidde size and form of the lead, the age of the child and hes /ey cxsanal

stanss, (Nniagu, 1998)
Postve axociation have beem repaned Metwom sod and dust lead

concentrations in when areas (Rabowowtz and Beliggey, 1995 Thormtoo et o,

1990,Beniy ¢ o, 1994)
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A aumber of sudies have tepoited a high degree of availainbry of Jead in house

dust sampics; and have found strong signibant correlation between Jead loadiag and
lead concentravon with children's blood lead levels (Davies et al; Thonon; 1990, Bemy
ct al, 1998). Gulson et al; (1994), MwBueytio et al; (1998) concluded that ingestion of
lead in dust and soil was thc main sowte and pathway for clevated blood lead in a
miring comurawnty that they studied. Most of the studics have focused on house dusts

However, children sperd a signdan amount of time in schodls and
lead contamination of dusis in the school environmeni musi be considered a health
hazard to the pupils (Duggan and inskip, 1985, Clark et al; 1991, Lanphear et al,
1998)

For soil icad concentrations up to 5000pg/g an ingease in PbB in children from
10 to 7.6ug/dl blood per 1000pg/g wnoease in soil lead have been reponied in a
mumber of studies (Stecle et al, 1990; Berny ct al, 1994). In thoir recont analysis of
pathways of lead eqosurc in urban chidron, Lanphear and Roghmann, (1997) showed

an increase PbB of children at vary low levels of Jead in dust, and concluded that

curent USEPAMHUD guideline levels may be in adequate (o protect children. The

data from Lanphear et al, (1995, 1998) arc for chddren in utban ercas of the United

States and msy not be diractly applicable to children in Lagos metiopolis
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Nevertheless, their study and others like it suggest that lcad comaminaied dusts in
schools represent a health hazard (o the children and their teachers.

It needs to be emphasiaed that the soao-~ecological conditions in many schools
in Lagos metropalis increase the risk of dust lead exposure. The co-location of
commerazal activities and school (coiunon tn Victoiia Island), the vibrant outdoor
activities dunng recess (Childron can spod hours playing outside), the enderouic dusty
enviionment, and infequent washing of hatuds moaase the likelyhood of hand
contamination and hand - to - mouth Lansfer of lead (INnagu et al, 1996a). The fuct
that the school environment in wban areas may be hazardous to chidren has not
received the attention and public concem (hat it desoves. Few countiies currently
have guidclines and procedures for dealing with this risk.

Chronic kad poisomng whichinduces depression, behaviosiral and nawrological
disorder in chidien, hypettension in adults males and ncgative pregnancy oxsicomes in
females, romains one of the wvecognuaed public health issues tn Nigeia.

Cosmestics as a Source of Lead Exposure

The results of the cosmetic sampies sliowed lead levels in the range of 0192 to

5.76ug/R
This obsarvation is m acoordam=e with Aslam et al, (1979) who analyzed 11

different cosmetic sainple and found lead concenUalioo as lugh as 86%, Forando et al
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(1981) analyzed- Thirteen (13) diffirent samples and found lead concentration in the

range of 45.6% 1o 91.8% The values from my analysis comesponded tlasely to the
lead levels found in Asian Sunna matenials by them.

Cotrelation between the use of hese materials and elevated blood lead levels
has been shown by Ali et al, (1978). In addition modes of gastrowmntestinal absorplion
of the matcials have been examined Healy, (1980) as wdll as the implications for
mental Health. Aslam et al; (1981) examined blood-lead levels in 62 Asian children in
Nothingham and found that the swma users had mean blood-lead concentration of
1651 0.68umol} while non surma controls had a Icvel of 0 98 + 0.42 pmoli . Later
studies in Britain by Femando el al, (1981) confinmed suma o be the princpal
contnbution to the death of a four ycar old A<ian boy in Oldharn.  They observed the
behaviour of children following administration of sunna by their mothers and showed
that thcy invariably wipe then eyes with thar hands and frequently then suck ther
fingers I this, way the icad & deposited into the mouth and whence 1o the alimentary

canal  Of particular concam are the claims made on the confainers of Lhesc asmas,

makes cyes beautiful and protects cyesighl or usc Lo prevent eyc discase an vision

defects.

Rooftop \Yater ssa Source of Lead Exposurt
The lead values of the roof top wates ranged from 0.09 - 025mgA as
Nriagu, (1994) reponied Utban sprawi

shown in

Table 25, this valucs are in confonmity 10 what
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in the devdopug counties is genaally alienared, by high levels of air pollution
common air pollutants include oxides of sulfur and nitrogery toxic metals, orpamc
compounds and paruculate matter. The pollutanis are removed (rom the apnosphae
by diy deposition and or 1ainfall. The raintfall and wash out of dry deposited material
are on corrugated iron shects or similas rooling matertals

Besides being impregnated with airbome toxic mclals, 1ain water properiics
that make it aggressive to metallic objects (Niiagu and Jim 2000). The low pH (as
shown in (able increase (he tcaching of metals lead trom aeosols and the corrosion
potential towards metallic roofing. The low alkalinity, and buffering capacity, as well as
high dissolved oxygen, also increases the corrosively of rain water.

In view ol a number of prevailing conditions (Such as malrutition, and

immune compromising diseascs such as (malaria and cholera) that exacerbatc the
sensitivity of children to Jead toxiaty, onc would expect the exposure to lead in roofl
top walcr Lo be an inportant public health problem in Nigena
Teachiers Knowledge about Children’s Behaviour

The use of in depth interview was aecessary as (he complement (0 1l
analytical work from 1esponscs by the teachers it can be deduced tlat, they do not

know anything about lead poisoning and previodion. 1t also tevealed that the teachers

are aware of 'ica, the repeated ingestion of non-food substances, via normal repeulive
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hand-10-mouth activity es a source of lead poisoning. There is nced 1o educate 1eachers

about key causcs of lead poisoning and potenlial hazards of lead.
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CHAPTERSIX

CONCLUSIONS AND RECOMMENDATIONS

Conclusioss

The following conclusions could be made based on results obtaired in this

study. Lead levels in the samples analyzed wese relat vely hieh and this could be

assurcd duc 10 smilaritics among the commuaities

l.

The handwashing showed lead valuesin the 1snge of 0,08 - 0.39mg\and with
a mean of 0075mg\hand. The low modsumn and high dentsity had lead level of
0.179 £ 0.097Tmg\hand, 0.038 + 0.033mpg\ hand and 0.081 £ 0.06Zmgthaixl.
The fact that onc can wash off’ this lead with distil water indicates that hand
contaminationieadily ceour.s

The toy washings showed lcad values in the ranged of (0.00 -0.301) mg\toy
with 0 mean o 0.150 + 0.03mgfloy. This predicts that the toy sutface
area was contaminated with Icad in dust and dirt in the child’s environment
Classroom swcepings samples indicated varying levels of lead. The mean
valucs of 609mg/kg, 174mg/kg and 330mg/kg and for the low, medium

and high-densily arcas respeclively show that air pollution cut across

boundaries. Exposure to children through contaminated dust is important
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since leaded fusel is still in use and poor combusting vehicles are common in

the city of Lagos. This is evident fiom smoky exhaust pipes that are seen

at cvery place. [Inhalation of contaminated dust will increase blood fead

levels. Dust is casily found in most parts of the classroom.

4, Soil samples indicated vary levels oflcad. The mean value of 3581 mg/kg,

935mg/kg and 1019mg/kg respectively, This shows that given that pre-
school children play in the school yard, they may ingest lcad - contaminated

soil via hand - to - mouth activities.

S. Significant concentration of lead was found in the cosmetics; this poses a

substantial nisk of lead poisoning for the children

6. Tcachers do not have knowledge oflcad poisoning, symptoms and ways of

prevention of childhood lead poisoning Infonination from a health care

provider can aid teacher's knowledge

Recommendniions

Pascats Teachers should be educated about key causes of childhood lead

poisening.
Children's hands and face should be waslied before eating

Wash toys and pacifiers before given Lo children to play with.

Children should not have access to pecling paint.
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Specal attention should be paid to children having access to windows,
windowallls and wells.

Make surc that take-home exposures are not occunting from parcnial
occupations or hobbies.

Other recommended measures (o reduce lead and [cad compounds toxicity
include.

Gradual replacement of old metal pipes in house with eltemalives like PVC 10
reduce risk from dissolution of lead from pipes

Improved waler treatmenl praclices ai slaiion continuous inspection of pipes 10

look for damages which may lead 1o contaminalion leading to poor physical

and chemucal propesty of water.

Use of non - lead pigiments in paints should bc cncomaged by SON, and if
paints containing lead piginents are used, chikiren should be advised to kecp
away from the rooms newly painted walls until the paint is fairly dried.

The instailation of vchicular emission control devices eg Eco {low on older
modcls if vehicles should be eicouraged since failly uscd old model vehicles
arc stifl beng  imported.

Encousage public cnlightevncnt campaign of all seclors to waim egpinst

possible dangess in the use of old paints can for food and waler storage
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Evety classroom should havea wash hand basin as shown infig t7.
Government should create research funds for development using in relevant

nstitutions to continue research, monitoring and cvaluation of environmental

{oxins.
Foods should not be stored in open cans, particulariy if the cans arc imporied

Pottesy or cesamc ware that s inadequatcly f red or mecant for should not be

used as food storage

Make surc that toke-home exposuses If¢ not occurting from parenial

occupations or hobbies parents

Children should cat meals regularly, since more lcad is absorbed on an emply

stomach.

pacents should make succ that theis childsen diet’s contains plenty of iron and

catcium.
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ng Recommended Wash 1Tand Basin

L7 A Photogroph showi
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Future Qutlook

This study would have been more useful tf biological samples were taken
simultancously to help in results correlation and intcipretations All these and
many other relevant steps if taken in fisture will guide towards a better and
healthicr environment fit and lasting for all. Efforts should not be spared by
government and agencies like FEPA in trying to relocate some industries to reduce

public tisk. Researches into safer substitutes to manufacturers should be the goal

in futuse rather than waiting to takecarc of pollutanis

There s a clear and urgent nced for a broader asscssment of the magnitude of
childhood lead poisoning in Nigetia. At the same time, FEPA authorities should begyt
to implement policies to reduce the tisk of lead poisoning of chifdeen in Nigena. The
saentific evidenceis large and conclusive, the principal cxposure roots are well known,
the health effects arc well documented and the sciontific and medical information
gatherced fiom all comess of the woild, cry for programs (o protect children from lead
in their cnvironment, Sisce sutomobiles aceount for must of lead pollution n usban
arcas sn Nigeria it would seem morally indispensable to wait for more evidence for
childhood lead poisoning before removing lead from gasoline sold in Nigena

The data provided by this siudy, with other previous researches should act 8s a

guide to fisture rescarches in aress of environmental heslth studies espeaally with
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respect 10 heavy metals like lead, meraury and cadmium ¢ The govemmen sivould

ds ta posons and agenci¢s (0 c&Ty out comprehensive reseaches with

releasc fun

monitoring/cvaluation progammesin this respect.
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APPENDIX 1A

VED,PRIMARY SCI{OOLS IN

ET1-OSA_LOCAL EDUCATION DISTRICT

NAME OF SCIIOOLS

ADDRESS

Fed. Home Scicnce Ass. Primary
School -

S. Ruxton Road, lkoyi

Adrao Int. Primng' Schoal

28, Ahmadu Bello Way, V/island

Aincrican Inl. V'ritnary School

Corona Primng School

Vicioria [sland

35, Mckuwen Road, Ikoyi

Si1. Saviour's Primary School

54, Alexander Avenue, Jkoyi

Command Children Primnary School

Bonny Camp. V/island

Aunty Ayo Primacy School

Biaduro Sirect, Ikoyi

Nigeria Airforcc Primary School

V/islund

Crcsccnt I'timary School

1004, FFed. lfousing Esiate V/island

"faith Villo. Crccbc Primary School

29, Bourdillon Road, lkoyi

Grecnwood house primary School

| 8, Omo-Osagie Sirect SW lkoyi

Police Children primary School

Police Force I/Q Annex Kam Salem

House Moioney, L.agos

Aunty Ayo's Preparatory Primary

| School

Biaduo Sirect off Kefli St, SV lkoyi

Kcmson Primaiy School

17A, Reeve Road, lkoxi

Virginia Primary School

 Plot 854 Bishop Aboyade-Cole

Street, [kovi

. f Betty Dolphin Int. Primay School

198, H.F.P. Way, SW lkoyi, Lagos
Dolphtn Estalc

Adminalty Way Lekki

; _' Nalian Primary School

Star Bright Primary School

Agunei Town

Kingsway Road, Ikoyi

Al Lm:os Bretish Primary School

I [ Martin Int. Primary School

28, Ologun-Apbajc Street, V/island

AFRICAN DIGITAL HEALTH REP O ST ORY P RO E T —— ———




SN NAN!_E OF SCHHOOLS -! i "~ ADDRESS
. | Americari Model Primasy School tjegun Satcllite Town, 38 Alcbiosu
- Street, liccun
2. | Ab-bel Intemational ormuw School | Aniuwe Odofin Housing Estale 1
3._| Bralay Kiddies Primary School 8, Awomolo Housing Estuie, licrun
4. | Ceutran! 13ank Prinyury School Satellite Town Oio
5 Christian Council of Nigcﬁl Primmy 012, Road, Festac Town
School \
6. | Child Foundation Primasy School Plot 25, Block 3, Amuwo.Odoflin,
e [ Mite2
7. | Crest I'rivate Primary School 21, Comion Olayinks Close, Oluyi
B. | Dr. Soycmi Mcmorial I'ri.-ugg School 7" Avenue, 5 close. IF'estae Town
9. | Earl¥Lifc Primary Schoot 3" Avenue Festac Town
10. | Ebuniayo Children Prinsary School 1. Bbuntayo Close, lickun
[1. | ¥lovbis I’rimary School 21723, Aku Street, Satcilite Town

2™ Avenue, 205 Road, Close llowe |
14, Festae Town

9, Casco Streel, Kujc Amuwo |
[, Holy Child Way. Satcliste mae ]
1. Idea; Close off Oshinlvino Strect

9, Ambrosc Aedonwonyi Sueet,

fjegun

Close 30 Satcilive Town

23Avcnuc. 23" Close, Fesiac Town
20}, Road, close Fesioe Town

| 54, Olusonoye Strect, lieizun Satetlite |
Alakis Junction Nevy Town Road

e |

12, | Heppy Children Primary School

3. | Hapuy Femily Primary School
14. | lloly Child Primarv School
15. | tdeat Day P'rimary Schoal

16. | King's Cross Primary School

17. | Leuning field I'rimary School
18. [ Littic Liltes Primary School
19. | Loral Primary School

20. | Leails Primary School
21. | Mur-yola Primary School

1010
22. | Nazareth Prinsary School Navy Town. Oio ==
27. New Road, Saicllite Town

23. | Prime Montesson Primary School

24. | Radlance Primary School

25, | Roval Kinderparten =l
26. | St. Jude's Primary School

O* Close 1™ Avenue Festac Town

28, Opun Crescent Satellite Town

Sih Avenue Adjaceat ‘L° Close

Festac Town

Saiellile Town Bodaesry Rood, Lasos |
Sth Avenue ‘R* Close Festaz Town |
|7, Adsina Bello Close, Oloi |
Ist Avenue Festac Town

20. Conifort Obob Sirect, Kinkin
IJ;O“QS‘ Block ), Amuwo (dofin

27. | Steoning Sione Primarv Schoo!
28. | Subuola (nfant Academy

29. | Stella Marie Primary School
30. | Tender Touch Primary School
11 | Tender Crown Pnmarv School

32 | 'Ihc_b_tg,innzrs Primary School
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APPENDIX 15

Revnle

[ LIST OF APPROVED\PRIMARY SCEHIOOLS IN
L AMUWOQ QDOFIN LOCAL EDUCA'TION DISTRICT

N NAME OF SCIIOOL | ADDRESS J
[_J'._; Nowa P’rimary School _ N"ﬂ Town
Pathfinder Primary School 16, Egbayelo Street, Olodi Apapa,
~ Oio
§5 | Rowa Crechie Primary School 23rd Opnosite J. Close 2nd Avenue F
§6 | St. Peters Anglican Primary School 49 Wilimcr Crescent Olodi Apapa.
Oio
7 | Scotficld I'rimaty School PPlot 2248,Amuwo-Odolin privaic
L.ay-Oul

Plot 3¥9. Amuwo Odofin Mile 2.

2nd Avenuc, 23rd T Close, |{ouse 10
Festac Town

67A, Corporation Road, Crystal

Estatc '
Sth Avenue V. Closc, liouse 20,

Festac Town
| Block 24, I’lot 3008, l.adisa Crescent

| 12, Dillion Streel, Apapa

B | Bolade Children Primary School
% | Heladin Primary School

B0 | Peridot Primary School

I | Brightest & Best Primary School

2| Christ Hill Children Primmy_School
3 | roadway Junior Primary School
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APPENDIX 1C

LIST OF APPROVED PRIVATE PRIMARY SCHOOQLS IN
0JO LOCAL EDUCATION DISTRICT

NAME OF SCHOOLS

ADDRESS

i Carita Bianchi Pry. School

17, Unity Crescent Igbede, Ojo

|Tedoca Pry. School

Ojo '

[Greenlight Foundation pry.

2, Kemiki Ave.Sabo Oniba Ojo

8, Ajanaku Street, Ajangbadi

jtioly Infnnt pry. School
fISamucl Primnary School

21, Costain Road, Ojo

Yakonde llogbo Road, New Site Oke- lyanu,
Ojo e

:rlhcr I‘oundation Primary School

[New World

128, Bale Street, Onikeke Off, Ojo

15, Sesun Olovedc Street, O}okomaiko._ OJ_O

lobal Victory Primary School
oohia Sainucl P’rimary School

14, Avilara Sirect. Ojo

Minavester Int. Primary School

llocbo Road, Ajangbadi

Palbest Primary School

5, Oladosu Alcbiosu Str., off Oroleye St.
Atromedia, Cy©

febehin-Adun Primary School (For
Deaf andDuinb/Hcasine).

@9/ 11, Ajagbe Street, Okokomaiko

iModos Primary School

1, Tedi fl?ad, Ojo Barracks, Ojo

ﬁnc Sound Foundation Primary School

{\deniyi Goodwill Primary School

| 6/9. Onibuore Ave. off llogbo Road, Ojo

| 34A, Orctan Street, Jjanikin

Envro Chitdren Pritnary School

15, IgboeKierin Road, Agboroko 1ba Town

Paxton int, I’rimary School

17/19. Collcge Road, Agric.

Bright Exccllent Children Pry, Sch.

2, Orcmeii Str., llogbo-Elegba

cdrock Primary School

21723 Aku Str., Satclite Town

Dakcrc§l Private School

2, Alafia Str., ljanikin

orbis Primary School

3, Baruwa Str., Amuwo Kuyec¢

Ei_ng of Kings Private Prv. School

4, Alowonle Sir.. Okokomaiko

[T_ina Startright Private Pry. School

222, Ojo Road,
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APPBNDI) 8)ZC

LIST OF APPROVED PRIVATE PRIMARY SC1IQOLS IN
D I -

Q)0 LOCAL EDUCATION DISTRICT
SNO NAME OFF SCHOOLS | ADDRESS
). St. Michacl Pry. School 9, Masebinu Sir., Saballiaje
2. | PennyPry. School 10, Quadri Str., Caker Villouc
3. *N* Precious Child Pry. School Ifouse $, | & C Close, Fesiuc
4. Elitorial Pry. Schoal 6, Cotholic Mission Str., Coker Villaye
5. |Tola Pry. School OfY Aku id. Whise 1lonse )/Slop .
6. | Tunde Foundution Pry. School 29, Awe Sir., Orile lirauny
1. St. Murv's Pry, Sehool 1L, Runotu Sir., Kemberi Okokonsaiko
8. | Kristobell Jnr. Acadciny Pry. Agboroko Village Iba Town

—

9. | Floiceniin Priv. I'ry. School Sth Ave. M. Closc ltouse 23 Festac
10. | Joke-Ayo Inl. Prv. School 52/55. Otd Olo Roaud Suberu, Ojo
1. | Kiddyrillc I'ry. School 18], Badapsy Expressway, Oio
12. | Daysiar I'rv. Schoo! 813, Odichc Str. Coker Village
1J. | Tonylicld 'rv. Schoot 6, Yoio Sie,, Okckomaiko
14. | St. Michacl I'ry, School 22. Busan Alimi_Sis. ftire llosbo
I5. | First Gmde Mont. I'cy. School |6, Owoscni Sie. Mabamu Village Dadagry €
16. | Torch of Knowtedge I'ry. School |, Yabalope Ayodclc Str, brbocterin
17. | Abiodun Bank Anthony Mcm. Pry. tba New Layout. ltire, Isiwo.Oto
| Foundation I'ry. School :
18 | Orire Privale P'rimary School 40, Sadiku Streel, Orile-lgaunu
19. | Dright Star Primary School 23, Oloitan Sueet, |conmu
20. | Quuen Elizabeth Primary Schaol 13, Alhsii Sulc Sireet. llemba {lus
21. | Dorcan Mem. Primary Schoot 62, Cordoso Sticei, Awon-Oma. Ajecunlc
22. | Si. Rophacl’s 'rimary Schol 7. Dotun Isijola Stireel. A%s.Okoko
23. | Ood's Olory I'rimary School Tojudeen Nurudeen Sirect Ajaogbadi Atr, O
1
24. | Leamfast Chitd Primary Sehool 9. Maxwell Fckorigba Strext, llemba § lausy
25. | Belo I'timary School 143, Lagos Badagry Exoreasww. Ofo
26. | Moonlight Primary School 7. Wowo Streel, Olodi, Anina
27 Mary Fresh Int. I'rimary School L_Aiisola Oladagpo Street. Oio
28. | Dayhad Primary School 18. Rashidi BDubatlunde Stivet, Okoko
29. | Odofla Chiist Primary School Km 3], Badapry Exorescway Ru. Metro B/S¢
30. LACOED S1all Primary Schoo! Lagos Streel, Collenc of Educaticn Q0 Haud
31. | Cubic P’rivaie Primary School 76, Iman Sireet, Amuhoko
32. | Doseg Primasy Schoo! 21, Road, C. Close House |, Fesiae
33. | Sunray Irimary School 371, Sunray Closc. llogdo. Oio
34. | Sheik Yusul Arabic & LEng My. 173, Makaz Shek YusufSte. Mubanu Layout
BEan.
35, | Derens Int. Primery School Ore-Ope St S 2Duaters Ishasi O\an, Oio
36. | Olufunwu Child. Pry. Schoo! 23, Arufs Su., KM 16 Balagsy taprensway,

030
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APPENDIX 11
PERSONAL INTERVIEW GUIDE
Note: (Respond of is the 1eacher/Carctaker in the classtoom with al Ieast one year of

teaching cxperience in the Schoof).

Aren: - (LG A camv it ororiasansronsiniessmsies ORI o UUI R Y - SIS ,
Nome of SChool: ........o.ooveiivimiiieries e eviee cvemeisiaens TR S
Decimographic Informntion

Gender Male I
Female 2

Age

When did the Schoo! started:

When last were the classrooms painied

What kind of paint was used _

Do the children in the class play with paistng or painis

Are Eye pencils/Eye shadow used by the children

[How many: _

Do these children scralch their eyes in the momsng

Do the children play and chew the following
Pencils and Biros

Suck thumb or lick finger
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Play with plastic toys

Rub their Nosc Against the painted wall.

Do the children at any time lick of chew the walls
Rub their fingers on the walls

Chciw and scrotch desk

Do you perceive the smell of exhaust pipe smoke in class

il yes

How ofien: -

Do you have wastc basket/bucket for your dinly sweeping
Whese is the waste basket/bucket located

l. Inside the class

2. Outside the class

Haveyou cver heard about lead paisoning

Do you kaow how it can be prevented
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RESEARCBERS REPORT (FOR OFFICIAL USE ONLY)

I. How (ar i3 the schoo! from the main road:
Veiy close (50m) 1
Close (100 - 200m) 2
Far (200m) 3
Veryfar  (500m) 4
2, How i3 vehicle (motor) trafhc around the Schoo!
High (more than 100 motosrsthr) I

Moderste (200 - 500 motors/lr)
Scanty (50 - 150 motors/hr)

Very low (less than 50 motors)

L WN

Presence if industiy or commercial activity
1. Near the School ]
2. Mechanic Workshop

3. Paint Industry/painter or sprayer

4. Petro) Station

5. Battery Manufactunng/Dealer/Charger
6. More than one of the above

- 0N W S W N

7. None of the above

Others, Specify

Any Wasti¢c Dump around the Schoo!
Yes |

No 2
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Nature of Waste Dump
Arca covered (large, moderate, small) ]
Smell (high, Moderate, Small
Composition (Domestic only)
Composition (Domestic and industrial)
Composition (Endustria) only)
(Unknown - Describe)

e Ww L W N

Proximity of classroom to wastc dump
Vety close (50m) 1
Close (100 - 200m)
Far (200m)

Very far (500)

N

How recent does the wall painting of the classroom look?

Ncwly paiaied ]
Fairly old paint 2
Old Pawnt 3
No Paint 4

What is the colour of paint?
Specify

What is the nature of the paint used if newly painted?
Oil paint (still smelly) ]
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Nature of Waste Dump
Arca covered (large, moderate, sial) ]
Smell (higk, Moderate, Small
Compotition (Domestic only)
Composition (Domestic and industrial)

Composition (Industrial only)

[~ TV D O I

(Unknown - Describe)

Proxamity of classroom to wastc dump

Very close (50m) ]
Close (100 - 200m) 2
Far (200m) 3
Vety far (500) 9

How recent does the wall painting of the classroom look?

Newly painied |
Fairly old paint 2
0ld Painat 3
No Paint 4

What is the colour of paint?
Specify

What is the nature of the paint used il newly painted?
Oil paint (still smelly) ]
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13.

f4.

15.

16.

187

Walter paint 2
Not identified 3
Others, specify 4

Are there any scratch marks on the wall?

Do the children exhibit pica

Do the childrcn wash their hands before early

Is adequate water provided for the children to wash their hands
Do the children chew and lick papers

How is the ventilation of the class adequate
(Cross ventilation, at [east 20 pp. Window)
Fair ( less then / window 2

Poor (Windows not easily opened or window seen 3

What is the nature of the building
Bungalow 1
Oneor two storey 2
Two or five storey 3
4

Above five storey
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APPENDIX I
LIST OF THE VARIOUS TOYS IN THE THREE STUDY AREAS

Empty Powder Tin (Tony montana)
Empty Powder Tin (Dusting Powder)
Vim container

Bournivita Tin

Cream container

Hair Cream Relaxer

Milo container

Mobil container

Building blocks

Football

Car

Bicycle

Plastic birds

Telephone

Bal$

Numetic counter
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