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Selected Summaries

Lead intoxication in children: A global concern
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Karachi, Pakistan; Centers for Disease Control and Prevention,
Atlanta, GA, USA; Department of Epidemiology, College of
Human Medicine, Michigan State University, East Lansing, MI
48824, USA; Data Coordinating Center, Michigan State Univer-
sity, East Lansing, MI, USA.) Factors associated with elevated
blood lead concentrations in children in Karachi, Pakistan. Bull
World Health Organ 2002;80:769–75.

SUMMARY
This study focuses on different sources of lead exposure and the
resulting elevated levels of lead in the blood of children in Karachi,
Pakistan. A total of 430 children in the age group of 36–60 months
were studied during August–September 2000. The subjects were
selected from four geographically stratified areas of Karachi, i.e.
Karachi city, two suburbs, a rural community and an island with a
fishing community (Baba island). The areas were selected mainly on
the basis of distance from the city centre, direction of the wind,
urban–rural differentials and food habits of the community. Every
fifth building was chosen by the systematic random sampling
method starting from a distinct landmark in each geographical area.
From each selected building, one apartment was randomly selected
for the study.

One child of 36–60 months of age from the apartment, whose
parents gave consent for participation in the study and who was
living or had lived in the same house or in the neighbourhood for the
past one year and did not have any congenital or chronic disorders
was included in the study. A pretested interview schedule in the
local language was used for collecting information mainly on
sociodemographic and cultural background, food habits, use of eye
cosmetics, direction of the wind and the direction in which the house
opened. Samples of cooked food, house dust and drinking water
were collected along with a blood sample from the child.

The blood samples were collected using lead-free syringes and
collection tubes. The samples were transported to the Pakistan
Council for Scientific and Industrial Research (PCSIR) laboratory
with all precautions to avoid lead contamination. The method of
collection and the results of the samples were standardized before
starting the study by sending 20 adult blood samples each to PCSIR
and to the Centers for Disease Control and Prevention (CDC), USA.
There was 98% agreement between the two laboratories.

Analysis of Variance (ANOVA) among the groups (study sites)
was applied to study the significant relation in mean lead concentra-
tions in different samples. When a significant result was found, the
t-test (Mann–Whitney test was used where t-test was not met) was
done to detect which two groups had a significant difference.

More than 80% of the children had an elevated blood lead level
(>10 µg/dl) with a mean blood lead concentration >15.6 µg/dl. A
significant difference was found in lead concentration in the blood,
food and house dust when 5 sites were compared by ANOVA among
the groups. Baba island had the highest blood lead concentration and
the difference from the other sites was significant. The mean lead
concentration in the dust was highest in the main city centre, closely
followed by Baba island. The main characteristics of Baba island

were its geographical location (situated in the vicinity of a sea port)
and food habits of the people (fish is the main food item). The
uncontrolled discharge of leaded petrol and other extracts from ships
might have contaminated the sea water (including the fish), adjacent
land and the surrounding environment. The reasons for the highest
mean concentration of lead in the dust in the main city centre were
close vicinity of the houses to factories and traffic congestion.

The use of surma (powder or crystal of lead sulphide) as an eye
cosmetic is a common practice in the Muslim community. In this
study, 54% of the children were using surma. The blood lead
concentration was higher in children exposed to surma than those
who were not, though the difference was not significant when the
other exposure variables were adjusted by the multivariate linear
regression model. The habit of ‘putting things into the mouth’ was
associated with significantly higher blood lead concentration when
considered alone as well as after the adjustment of other confound-
ing factors. Children who ate food from vendors also had a high level
of lead in the blood.

COMMENT
Childhood lead poisoning has become a major health concern in
developing countries.1 Exposure to lead in early childhood ham-
pers the development of the brain in children and may lead to
mental disability in the long term. Considering the harmful effects
of lead, the World Health Organization (WHO) has suggested an
upper cut-off level of normal blood lead concentration at 10 µg/dl.
Several studies have also shown that a high proportion of children
in different parts of India have blood lead concentrations far
beyond the safe level.2–10 The sample size of the study was
designed to achieve 80% power and a 5% significance level so as
to detect a hypothetical difference of 3 µg/dl in mean blood lead
concentration between the exposed and non-exposed groups. The
sampling method seemed to minimize the possible selection bias
of the study areas and subjects.

Besides leaded fuel, roadside population density, close proxim-
ity of industrial and residential areas, poor quality of automobiles,
hot climate, dusty environment and poor nutritional status are some
major factors contributing to increased lead exposure in developing
countries. This has worsened further by the lack of monitoring
instruments, poor engineering control, lack of law enforcement and
limited funds.1 The sociodemographic, cultural and environmental
aspects of Karachi and other peripheral study areas are similar to
many places in India. There are multiple sources of lead exposure in
a big and diverse country such as India, which have not been
adequately addressed so far. The common sources of lead poisoning
in Indian children are inhalation of fumes from burned car batteries,
ingestion of flaking paint, consumption of food cooked in cheap
aluminium or brass utensils, ingestion of contaminated soil and
water from lead pipes, inhalation of fumes from industrial or
automotive exhaust and the use of kajal.3 Moreover, the high
prevalence of anaemia in India increases the risk, as anaemia
facilitates the absorption of lead in the gut.11

The use of kajal, surma and kohl as eye cosmetics is very
common not only in Pakistan but also in India, the Middle East
and some African countries. This exposes young children to a
potential source of lead toxicity.12–14 An intensive educational
campaign against this harmful cultural practice is necessary to
prevent lead toxicity.
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An important cause for high blood lead concentrations may be
the use of certain herbal and traditional medications in the Indian
subcontinent. Several studies have shown that herbal and folk
remedies have a high level of lead and consumption of these may
be associated with high lead levels in the blood.15,16 However, the
authors of the present study do not discuss this possibility. One of
the major constraints in controlling lead exposure in developing
countries is the lack of laboratory facilities. A portable, low-cost
instrument has been developed recently, which may allow rapid
measurement of blood lead concentrations, especially to obtain
spot results in field studies.1

A conference on lead poisoning was held in Bangalore in
February 1999 to develop a national programme for prevention of
lead poisoning in India.2 However, nothing has materialized yet.
Along with developing feasible strategies, raising public aware-
ness to avoid exposure to lead and self protection are essential to
prevent lead toxicity in the community. Different sectors such as
housing, engineering, factories and small industries, law and
legislation, transportion, etc. should work in an integrated manner
to develop a national policy to protect children from the harmful
effects of lead intoxication.
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