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ABSTRACT

Objective: To determine the status of environmental and occupational lead exposure in selected
areas in Nairobi, Kenya.

Design: Cross sectional study.

Setting: Kariobangi North, Babadogo, Waithaka and Pumwani for assessment of environmental
exposure to lead (Pb) and Ziwani Jua Kali works for assessment of occupational lead exposure.
Olkalou in Nyandarua District was the covariate study area.

Subjects: Three hundred and eight children and adults participated.

Results: Blood lead levels (BLLs) obtained for the entire sample (n = 308) ranged from 0.4 to 65ug/
dl of blood. One hundred and sixty nine (55%) of the total sample had levels equal to or below
4.9ug/dl, while 62 (20%) of the sample had levels ranging from 5.0 to 9.9ug/dl. Blood lead levels
above 10ug/dl were recorded in 77 (25%) of the total sample. Within Nairobi, 32 (15.3%) of the
study subjects in areas meant for assessment of environmental lead exposure had levels above the
WHO/CDC action levels of 10ug/dl of blood. The mean BLL for the occupationally exposed (Ziwani
Jua kali) was 22.6 + 13.4ug/dl. Among the workers, 89% had BLLs above 10ug/dl. In general, 15%
of the entire sample (for both environmental and occupational groups) in Nairobi had BLLs above
15ug/dl. The covariate group at Olkalou had a mean BLL of 1.3 + 0.9ug/dl.

Conclusion: The prevalence of environmental lead exposure to the general public is high in Nairobi
compared to Olkalou where non exposure was reported. Occupational lead exposure has been

identified to be at alarming levels and urgent intervention measures are recommended.

INTRODUCTION

Lead is a naturally occurring element, the most
accessible of the heavy metals in the earth’s crust
that is widely distributed and used in numerous
industrial processes and domestic appliances (1).
Human uptake of this non-essential element causes
cumulative toxicity that affects multiple systems and
organs in the human body. Although a lot of focus
has been directed towards occupational exposure,
concern has grown over the possible adverse effects
due to chronic exposure to low levels of lead in the

environment (2,3). Depending on whether lead
exposure is acute or chronic, serious physiologic
effects, including death or long-term irreversible
damage to brain function and organ systems occur.
Lead primarily affects the peripheral and central
nervous systems, renal function, haematopoietic
system, and the metabolism of vitamin D and
calcium. Lead also causes hypertension, reproductive
toxicity, and developmental effects (1,2). Lead
intoxication is dangerous to all people in all sectors
but children are more vulnerable due to their
lifestyle, rapid growth and still developing systems.
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Older persons have higher deposition in the kidneys
due to renal insufficiency as age advances (4,5). The
WHO (6) estimates indicate that 12 million children
in developing countries suffer from some form of
permanent brain damage due to lead poisoning.
All over the world, about 3.5% of minor mental
retardations are attributable to lead poisoning.

Globally, most of the lead found throughout the
environment has been attributed to the use of leaded
gasoline (7). Other sources of lead include industrial
emissions, burning of solid waste containing plastics
or painted wood, burning candle wicks, some
cosmetics, cigarettes, and dust from lead painted
surfaces. Vegetables, grains and fruits exposed to
heavy vehicle exhaust or industrial emissions may
also contain higher than normal concentrations of
lead. Lead may also be ingested in illicitly distilled
whiskies and from water whose delivery system is
mainly made up of leaded pipes (1,6). Occupationally,
people who work in lead smelting and refining
industries and those who deal with lead during the
manufacturing process as well as policemen who
stand for long hours in traffic may be overexposed
tolead. Construction workers and people who work
at municipal waste incinerators, pottery and ceramic
industries and radiator repair shops could all be
exposed to high lead levels (1,3).

The major routes of lead entry into the human
body are inhalation and ingestion and to a lesser
extent through dermal absorption (8-10). Inhaled
lead particles are deposited in the respiratory tract
depending on their sizes, breathing patterns (e.g.,
nose breathing vs. mouth breathing) which are age
related, airway geometry and air movement within
the respiratory tract. Absorption of lead from the
gastrointestinal tract is primarily in the duodenum
and depends on the chemical form ingested, age,
meal status and nutritional factors. The less calcium
or iron there is in the diet, the more of lead that is
absorbed. Adult human absorb about 10-20% of
ingested lead, whereas children absorb up to 70%
of ingested lead (1,10).

Lead absorbed from the respiratory or intestinal
tract is bound to several intracellular proteins within
erythrocytes. The absorbed lead is further distributed
to other compartments such as kidney, liver, muscle,
the gonads and bone. The half-life of bone lead is
more than twenty years while its half-life in blood
is 25-28 days (1,10). Organic lead is biotransformed
in the liver through a P-450 mediated oxidative

dealkylation to highly neurotoxic metabolites or
completely oxidized to inorganic lead. Inorganic
lead forms reversible complexes with amino acids
and non-protein thiols, conjugated to glutathione
and excreted primarily in the urine. Lesser amounts
are excreted through sweat, skin hair, nails, bile and
breast milk. In patients with high bone lead burden,
slow release from the skeleton may elevate blood lead
concentration for years after exposure ceases (1,10).
The biochemical basis for the multiple toxic effects of
lead is its ability to form complexes with ligands such
as sulphate, carboxylic and the imidazole groups of
proteins and interact with the function of enzymes,
signal systems and membranes (1,2,10).

Exposure to lead is usually characterised by
subtle, non-specific symptoms that frequently
contribute to misdiagnosis of lead poisoning
and the onset of symptoms depend on whether
the intoxication was acute or chronic (1). The
concentration of lead in whole blood is frequently
used to diagnose and monitor exposure to lead and
is considered to be the most reliable biomarker for
general clinical use and public health surveillance.
The higher the test result, the more lead in the
system and the more potential danger there is to
health (1,7). Although the WHO and the United
States Centers for Disease Control (CDC) defined
blood lead levels of 10ug/dl of blood as toxic in
1991, no safe levels have been established as effects
have been observed even at lower levels and action
is being taken to reduce the international accepted
levels of action (11-13).

This paper presents the findings of a study
conducted to determine the status of general public
and occupational lead exposure in Nairobi and
provide baseline blood lead levels as a reference in
evaluation of lead poisoning in Nairobi.

MATERIALS AND METHODS

The study area/study population: This was a cross-
sectional analytical study on blood lead levels
conducted in Kariobangi North, Babadogo, Waithaka,
and Pumwani to establish environmental exposure in
Nairobi and the Ziwani Jua kali engineering works
for evaluation of occupational exposure. Olkalou
in Nyandarua district was the covariate study site.
Subjects of study were randomly selected in health
care facilities, an informal school at Pumwani and a
designated work place at Ziwani. A questionnaire was
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administered to obtain information on age, sex, place of
residence, occupation and health status of participating
individuals. Very sick patients, those with chronic
illness, renal failure or conditions predisposing to renal
insufficiency were excluded from the study. Blood lead
levels were determined in a total of 308 study subjects.
Children and adolescents (ages <20 years) made up
40.9% of the study population.

Collection and testing of blood samples: Blood samples
were obtained from all participating individuals
by finger pricking and collected in heparinised
capillary tubes. Fifty microliter of the blood sample
was transferred into an acid based treatment reagent
for preanalytical sample preparation. Analysis of
the sample for BLLs determination was done based
on Anodic Stripping Voltammetry (ASV) using a
portable LeadCare® Blood Lead Testing System and
LeadCare® Blood Lead Testing Kits manufactured by
ESA of Chelmsford, USA following the methodology
detailed in the users manual (14). The blood lead
concentrations were reported in micrograms per
deciliter of blood (ug/dl).

Statistical analysis: Principal goals of the statistical
analysis were to compare the blood lead levels obtained
in the different study areas in Nairobi and Olkalou.
Data collected by questionnaire and all blood lead
levels obtained was coded using epi-info.v.6.0 software.
Statistical analysis was done using Graphpad instant™
version 2.04. ANOVA, post ANOVA Tukey Kramer
and Dunn’s multiple comparison tests and unpaired
t-test were used to compare associations between

and within study areas. P<0.05 was considered to be
significant variation in BLLs between comparisons at
95% confidence limit.

RESULTS

Blood lead levels (BLLs) obtained for the entire
sample (n = 308) ranged from 0.4 to 65ug/dl of
blood. BLLs for individuals in the study areas meant
for environmental assessment ranged from 1.4 to
22.0ug/dl. The lowest, highest and means + 1SD
BLLs in ug/dl obtained for respective areas were:
Kariobangi North (1.4, 22.0, 5.0 + 3.6), Babadogo
(1.5, 21.8, 5.8 + 4.1), Waithaka (1.4, 13.0, 4.1 £ 2.7)
and Pumwani (3.5, 20.3, 8.4 + 3.8). In order of
increasing prevalence, those with BLLs =10ug/dl
were 5.8% in Waithaka, 10% in Kariobangi North,
15.2% in Babadogo and 30% in Pumwani. The
mean BLL for the occupationally exposed (Ziwani
Jua kali) was 22.6 + 13.4ug/dl while the lowest
and highest BLLs obtained in this group were 5.8
and 65ug/dl respectively. Eighty nine per cent of
the study subjects had BLLs above 10ug/dl. The
covariate group at Olkalou had the lowest blood lead
concentrations and the levels differed significantly
(p<0.001) from those recorded in other study areas.
The covariate group at Olkalou had a mean BLL of
1.3+0.9ug /dl. The lowest BLLs recorded in Olkalou
were 0.4ug/dl and the highest 4.1ug/dl (Table 1).
Major occupational activities that contributed
to the observed BLLs at Ziwani Jua kali works
were spray painting (n = 21), panel beating (n = 11),
gas/electrical welding (n = 7) and motor vehicle

Table 1
Blood lead levels in the total sample and prevalence of BLLs 210ug/dl

Region No. Mean + 1SD Mode Min Max % =10ug/dl
Kariobangi North 90 50+3.6 2.7 1.4 22.0 10.0
Babadogo 46 5.8+4.1 3.6 1.5 21.8 15.2
Waithaka 52 41+£27 2.7 14 13.0 5.8
Pumwani 30 8.4 + 3.8 8.3 3.5 20.3 30.0
Ziwani Jua Kali 55 22.6 + 13.4bdsi 21.2 5.8 65.0 89.1
Olkalou 35 1.3 £ 0.9¢ehi 0.8 0.4 4.1 0.0
Total 308 8.0+94 3.5 0.4 65.0 25.0

The values are expressed as BLL means + standard deviation in ug/dl. * = p< 0.01 between Kariobangi North and
Pumwani; ® =p < 0.001 between Kariobangi North and Ziwani; <= p < 0.001 between Kariobangi North and Olkalou;
4= p <0.001 between Babadogo and Ziwani; ¢ = p < 0.001 between Babadogo and Ziwani; f = p <0.001 between
Waithaka and Pumwani; & = p < 0.001 between Waithaka and Ziwani; ' = p < 0001 between Waithaka and Olkalou;

i = p <0.05 between Pumwani and Ziwani; ' = p < 0.01 between Pumwani and Olkalou; * = p <0.001 between

Ziwani and Olkalou.
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mechanics (n = 8). The mean blood lead levels were
recorded as 18.1 + 4.2ug/dl for others (general
businessmen, hawkers and milk vendors) and 25.3
+17.8ug/ dl for welders. Painters, panel beaters and
those dealing with both spray painting and panel
beating had mean BLLs of 21.8 + 11.6, 22.4 + 14.2
and 24.1 + 12.7 respectively. Eleven per cent of the
workers whose blood lead levels were determined
had BLLs below 10ug/dl. Forty four per cent of the
subjects had levels above 20ug/dl. There was no
significant difference (p > 0.05) between the BLLs
obtained for the various occupations (Table 2).

Agewise, the highest mean BLL (9.7 +£5.7ug/ dl)
was recorded at Babadogo for the age group <10
years while the lowest mean (2.8 + 1.0ug/dl) was
recorded at Waithaka for the age set 31-40 years.
No significant variation (p>0.05) in BLLs was
recorded in Olkalou between the various age sets.
A decreasing trend in BLLs with increase in age
up to 50 years (Figure 1) was noted for Waithaka,
Kariobangi North and Babadogo.

Comparison of blood lead levels for all adults (=20
years), showed that the blood lead concentrations
obtained at Olkalou differed significantly (p<0.05)
with BLLs obtained for all adults in Nairobi.
Likewise, blood lead concentrations in Ziwani
differed significantly (p<0.001) with blood lead levels
obtained in all the other study areas. There was no
significant difference (P>0.05) in BLLs obtained in
Waithaka, Kariobangi North and Babadogo for adults.
A comparison of the BLLs obtained within the study
areas between individuals below 20 years and those
above 20 years indicated no significant variation
(p>0.05) in the BLLs obtained at Kariobangi North,
Babadogo, Waithaka, Olkalou and Ziwani. While,
BLLs obtained for individuals <20 years in Pumwani
differed significantly (p<0.05) with those above 20
years in Kariobangi North, Waithaka and Olkalou,
no significant variation (p>0.05) was noted between
Pumwani and Babadogo as well as Ziwani. BLLs
for study subjects aged below 20 years in Ziwani
varied significantly (p<0.05) to the blood lead values

Table 2
Blood lead levels (ug/dl) in Ziwani Jua kali
Occupational activity No. Mean + 1SD Median  Min. Max. %>10ug/dl
Painters 21 21.8+11.6 21.2 10 65 100
Welders 7 253+17.8 17.0 11.2 58.2 100
Painters/panel beaters 3 241+12.7 22.3 124 37.6 100
Panel beaters 11 224 +14.2 18.3 7.9 50.8 72.7
Mechanics 8 23.0+£19.0 13.9 5.8 52.9 62.5
Others 5 18.1+4.2 18.6 11.3 21.7 100
Total 55 225+13.4 18.6 5.8 65 89.2
Figure 1
Mean blood lead level (ug/dl) concentrations by age
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obtained for individuals above 20 years in Kariobangi
North, Babadogo, Waithaka and Olkalou.

One hundred and twenty six subjects in the entire
study sample aged 20 years and below had blood
lead levels ranging from 0.4 to 35.6ug/dl. Thirty six
children and adolescents in Kariobangi North, twenty
six in Babadogo, twenty in Waithaka and thirty in
Pumwani had BLLs ranging from 1.4 to 21.8 ug/dl
The lowest and highest BLLs (ug/dl) obtained for
individual study areas in Nairobi for children and
adolescents were recorded as: Kariobangi North (2.1;
16.5), Babadogo (1.5; 21.8), Waithaka (1.4; 13.0) and
Pumwani (3.5; 20.3). Mean + 1SD BLLs recorded for
children and adolescents were 6.3+3.7,7.3+4.8, 5.1 +
3.4and 8.4 +3.8ug/dl for Kariobangi North, Babadogo,
Waithaka and Pumwani, respectively. Five (9%) of the
occupationally exposed study subjects were equal to or
below 20 years of age and all had BLLs above 15ug/dl.
Actual BLLs obtained for the five were 35.6,22.1, 15.7,
27.0and 21.7ug/ dl and the mean was 24.4 + 7.4ug/dl.
In order of increasing prevalence, individuals aged 20

years and below whose blood lead levels exceeded
10ug/dl and 5ug/dl in specific study areas meant
for assessment of environmental exposure in Nairobi
were Waithaka (10%, 40%), Kariobangi North (17%,
44%), Babadogo (27%, 62%) and Pumwani (30%, 83%),
respectively (Table 3).

Table 4 shows the mean BLLs grouped in age
categories (<5, 6-10, 11-15 and 16-20 years) for the
study subjects aged 20 years and below. Mean
BLLs ranged from 4.1 to 10.6ug/dl. The lowest and
highest means (ug/dl) for individual study areas
in Nairobi were: Kariobangi North (4.1 + 0.2, 8.7 £
4.5), Babadogo (5.2 + 3.1, 10.6 + 5.9) and Waithaka
(3.3 +0.1, 7.1 + 4.0). Only two age categories: 6-10
and 11-15 years were identified for Pumwani and
their mean BLLs were recorded as 7.9 + 3.7 and 8.5
+ 3.9ug/dl respectively. In Olkalou, the means for
the age categories were almost the same with the
lowest mean being 0.9 + 0.6ug/dl and the highest
1.7 +1.1ug/ dl. The occupationally exposed that were
aged 16 to 20 years had a mean of 24.4 + 7.4ug/dl.

Table 3
Blood lead levels (ug/dl) for individuals’ aged <20 years in the total sample

Area of study No. Mean+1SD  Mode % >10ug/dl % >5ug/dl ~ Min. Bll Max. Bll
Kariobangi North 36 6.3£3.7 4.5 17.0 44.0 2.1 16.5
Babadogo 26 73+£4.8 3.6 27.0 62.0 1.5 21.8
Waithaka 19 51+34 3.2 10.0 40.0 1.4 13.0
Pumwani 30 84 +3.8 8.3 30.0 83.0 3.5 20.3
Ziwani Jua Kali 5 244+ 74 N/A 100.0 100.0 15.7 35.6
Olkalou 10 1.5+ 1.0%de 0.8 0.0 0.0 0.4 3.8

The values are expressed as BLL means + standard deviation in ug/dl. * = p<0.01 between Kariobangi
North and Olkalou; ® = p<0.01 between Babadogo and Olkalou; € = p<0.05 between Waithaka and Ziwani;
4 = p<0.001 between Pumwani and Olkalou; ¢ = p< 0.001 Olkalou and Ziwani.

Table 4

Mean +1SD (ug/dl) blood lead levels by age sets for subjects aged <20 years
Area/age (years) 0-5 (n=16) 6-10 (n = 34) 11-15 (n =42) 16-20 (n = 34)
Kariobangi North 87+45(n=28) 6.6+3.1(n=13) 41+£02(n=>5) 53+3.3(n=10)
Babadogo 62+3.6(n=2) 10.6 £5.9 (n=8) 52+3.1(n=10) 6.8+43 (n=06)
Waithaka 71+£4.0(n=4) 5.8+3.0(n=3) 33+£01(n=2) 44+37(n=11)
Pumwani 79+37(n=5) 85+3.9 (n=25)
Olkalou 1.0+£069(n=2) 17+1.1°(n=>5) 09+0.6(n=2)
Ziwani 24.4 4 7.4%d (n = 5)

The values are expressed as BLL means + standard deviation in ug/dl. * = p<0.01 between Babadogo and

Olkalou age sets 6-10 years: p<0.001 between Kariobangi North and Ziwani for the age category 16-20

years; ® = p<0.001 between Babadogo and Ziwani for individuals of 16-20 years; < = p<0.001 between
Waithaka and Ziwani for individuals of 16-20 years; ¢ = p< 0.001 between Olkalou and Ziwani for

individuals aged 16-20 years.
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Table 5
Blood lead levels for children aged <10 years in Nairobi and Olkalou

Area of study No. Mean + 1SD % >10ug/dl %>5ug/dl
Kariobangi North 21 74+39 24 61.9
Babadogo 10 9.7+£5.7 50 70

Waithaka 7 6.5+3.0 14.2 71

Pumwani 5 79+3.7 40 60

Olkalou 7 1.7 + 1.1 nil nil

The values are expressed as BLL means + standard deviation in ug/dl. * = p<0.05 between Kariobangi

North and Olkalou age sets 6-10 years; * = p<0.01 between Babadogo and Olkalou.

Table 5 presents mean blood lead levels for study
subjects aged ten years and below. Thirty two per
cent of the children <10 years had BLLs exceeding
10ug/dl In individual study areas within Nairobi,
the mean BLLs and per centage of children in this
age category with BLLs greater than 10ug/dl in
ascending order, were reported as: Waithaka (6.5
+ 3.0; 14.2%), Kariobangi North (7.4 + 3.9; 24%),
Pumwani (7.9 + 3.7; 40%) and Babadogo (9.7 £ 5.7;
50%). Sixty five per cent of the children in Kariobangi
North, Babadogo, Pumwani and Waithaka aged
less than 10 years had levels above 5ug/dl while in
Olkalou, no individual exceeded this level.

DISCUSSION

In this study, blood lead levels (BLLs) were determined
in consenting individuals and a comparison of the
obtained BLLs done between the selected areas
in Nairobi and Olkalou in Nyandarua district to
assess both general population and occupational
exposures to lead. BLLs obtained for Nairobi study
areas of Kariobangi North, Babadogo, Waithaka
and Pumwani were compared to levels obtained in
Olkalou for the purpose of environmental assessment.
Occupational lead exposure evaluation was done by
determination of BLLs in Jua kali workers at Ziwani
in Nairobi. Mean blood lead levels obtained for a
respective study area constitutes the baseline BLLs
and an indication of the status of lead exposure in that
particular region. The results of this study indicates
25% of the entire study populations had BLLs above
10ug /dland hence exposed to unacceptable levels of
lead either environmentally and/or occupationally.
However, geographical distribution of BLLs obtained,
largely indicated non-exposure in Olkalou where
none of the study subjects had levels above 10ug/dl
as opposed to Nairobi where significant exposure is

indicated with 15% of the population having elevated
blood lead levels. A distinction between levels of
exposure environmentally and occupationally is
clearly shown.

The prevalence of lead poisoning in Nairobi
shifted from low to high, on a rural-urban to urban
trend and the levels may be higher in the inner side of
Nairobi City. Blood lead levels obtained at Pumwani
were significantly elevated than those found in
other study areas within Nairobi. A major predictor
of elevated BLLs in this area can be attributed to
exposure to airborne lead emissions from vehicles.
The significance (p<0.05) variation in BLLs obtained
between Pumwani and other areas; Kariobangi
and Waithaka indicated increased exposure to
environmental lead relative to proximity to the central
business district. Thirty per cent of the children whose
blood lead levels were determined at Pumwani had
BLLs above 10ug/dl as compared to 17% and 10%
in Kariobangi and Waithaka, respectively. The levels
obtained for children are a clear indicator that a big
proportion of children could be exposed to high
levels of lead in the environment. Of major concern
is the indication that 15.6% of children below five
years of age and 32% of children below 10 years had
levels above 10ug/ dl. Equally, the trend in blood lead
levels in relation to age, indicates that children are
more susceptible to lead exposure and having high
deposition and retention rates than adults.

The results obtained for the Nairobi study were
lower than those reported in South Africa (15,16).
The South Africa study was carried out on a total of
1287 children in the Cities of Johannesburg (n = 382),
Capetown (n =429) and Kimberley (n = 355), remote
rural towns of Pella and Onseepkans (n = 119) and
a lead mining town of Aggeneys (n = 21). The study
in South Africa reported blood lead levels in children
ranging from 1.0-44.4ug/dl (mean 6.9 + 3.27ug/dl)



290 EAST AFRICAN MEDICAL JOURNAL

June 2008

compared to the levels of children (<20 years) in
Nairobi that ranged from 1.4 to 21.8ug/dl (mean =
7.7ug/ dl). The prevalence of children above 10ug/dl
and 5ug/dl in South Africa was reported as 17% and
78% respectively while in Nairobi, 21% and 57.3%
of children had levels above 10ug/dl and 5ug/dl,
respectively. Blood lead levels for younger children
(<10 years) in Nairobi ranged from 2.6 to 21.6ug/dL
and the proportion above 10ug/dl was 32%, an
indication of less poisoning in Nairobi than in South
Africa. By individual study sites, mean BLL, peak BLL
and the per centage of the population above 10ug/dl
in individual study sites obtained in Kariobangi
North, Babadogo, Waithaka and Pumwani were
lower than those reported in Johannesburg (9.1 +
3.1ug/dl; 44.4ug/dl; 35%), Capetown (6.4 +2.9ug/dl;
24.5u/g/dl;10%), Kimberley (7.1 £2.7ug/dl; 22.6ug/
dl; 10%), Pella and Onseepkans (6.1 + 2.5ug/dl;
17.1ug/dl; 7.6%) (15,16).

Comparatively, the findings in Nairobi indicated
high level of exposure in Nairobi for children aged
<10 years than a multinational study carried out in
the Middle East in the period 1996-2000 (17). Apart
from vehicular emission, the study which was carried
out in Israel, Westbank, Gaza and Jordan to assess
childhood lead poisoning, identified other sources
of exposure to be releases from industries such as
smelters, battery factories and radiator shops, burning
of solid wastes and flour from traditional stone mills.
While the study in Nairobi reported a prevalence of
32% of children aged < ten years as having blood
lead levels above 10ug/ dl, highest levels reported in
the Middle East were noted in Gaza (n = 435) where
a mean level of 8.6ug/dl was obtained and 17.2% of
children had levels above 10ug/dl.

The results in Nairobi indicated a great risk of
lead overexposure to workers. The high prevalence
rate of workers having BLLs above 10ug/dl at the
Jua Kali works is a clear indication of an urgent
need to address occupational exposure. Some of
the workers had levels > 40ug/ dl which warranted
removal from work; the risks of developing renal
insufficiency and other complications was high in
five of the workers who had levels of 65, 58.2, 52.9,
50.8 and 42.8ug/dl. Major source of exposure can
be attributed to paint as evidenced by the levels
obtained for spray painters who had a mean of
21.8ug/dl. The high exposure to the workers could
also be attributed to lack of knowledge concerning
lead and the danger to their health, poor working

conditions, and lack of protective gear. While the
environment within the spraying chamber exposes
the workers to high concentration of lead in paint,
spraying in the area exposes all within the vicinity
due to dissemination of aerosols into a wide area.

The variations in blood lead levels observed
between the occupationally and non-occupationally
exposed groups in Nairobi, although at higher
levels, are similar to what Ferah et al (18) reported
in a study carried out in Turkey. The study on 39
adolescent workers in an auto repair workshop who
included auto electricians, repairmen, painters and
bonnet straighters, 13 adults in a battery production
unit and a rural covariate group (n = 29), reported
the levels for the auto repair workers (mean: 8.13 +
7.41ug/dl) to be significantly higher than the rural
population (mean: 3.49 + 1.39ug/dl).

In conclusion, this study achieved its major objective
of determining the status of general public and
occupational exposure to lead in selected parts
of Nairobi, Kenya and provided baseline blood
lead levels. It is recommended, based on the
findings, that intervention measures to protect
the general population and workers from over
exposure to lead, should be instituted. Likewise,
a detailed study to determine and evaluate all
sources of lead and their contribution to lead
exposure should be done. A general public screen
on lead exposure and regular screening of the
public living in high risk areas and workers will
promote prevention and reduction of lead exposure
and early diagnosis and are recommended. The
establishment of a permanent centre to deal with
lead poisoning and other environmental toxicants
is recommended. Such a facility should have
the capacity to diagnose, treat and manage lead
poisoning, assess occupational and environmental
sources of lead exposure and be a resource centre.
Preventive measures in occupational setups should
include: workers education; instruction on personal
hygiene techniques and preventive strategies,
establishment of engineering controls, provision of
personal protective equipment, protective clothing
and face masks, gloves e.t.c. Environmental lead
exposure can be prevented and greatly reduced
by regulation of emissions from vehicles, mining,
smelting and refining operations which effectively
reduce atmospheric lead, replacing water delivery
pipes with non-lead plumbing, establishment of
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good manufacturing practices for lead such as use
of acid resistant ceramic ware which reduces lead
entering food through cooking utensils and canned
food.
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