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DISTRIBUTION OF BLOOD LEAD
LEVELS IN SCHOOLCHILDREN IN
SELECTED CAPE PENINSULA
SUBURBS SUBSEQUENT TO
REDUCTIONS IN PETROL LEAD
Yasmin von Schimding, Angela Mathee, Priscilla Robertson,
Nicolene Strauss, Maurice Kibei

Objective. To determine blood lead levels among children
attending schools in selected Cape Peninsula suburbs, and
to assess the impact of a reduction in the lead content of
petrol.
Design. A cross-sectional analytical study of children's
blood lead levels and associated risk factors.
Setting. Selected inner city, suburban, and peri-urban
schools in the Cape Peninsula, expected to have differing
levels of environmental exposure to lead.
Subjects. Grade 1 schoolchildren for whom prior written
parental consent had been obtained, and who were present
at school on the day of the study.
Outcame measures. Blood lead levels (J.lg / dl), associated
with a wide range of potential risk factors.
Results. Median blood lead levels in suburbs varied from 14
to 16 J.lg / dl, the lowest levels occurring in the peri-urban
suburb and the highest in the inner city suburb. Within the
inner city suburb of Woodstock, variations in mean blood
lead concentrations among schools were substantial,
varying from 13 to 19 j.lg/ dl. Overall, no change occurred
in blood lead levels in this suburb subsequent to the
lowering of the lead content of petrol.
Conclusion. Every effort should be made in South Africa to
control sources of lead in the urban environment. The
study will serve as a useful baseline against which to
measure the impact on blood lead levels of further actions
which have been taken to promote the use of lead-free
petrol in South Africa.
5 Afr Med I 2001; 91: 870-872.

In South Africa, relatively little is known about the extent of

childhood lead exposure nationwide. In general, it is well
established that children are at higher risk of lead poisoning
compared with adults, and there is firm evidence of
biochemical, haematological and neuropsychological effects in
children at increasingly lower lead levels-' Results from studies
conducted around the world have shown a rela tionship
between lead exposure during fetal development and deficits
in neurobehavioural performance. At blood lead levels around
10 - 15 micrograms per decilitre ()lg/ dl) and below, effects such
as impaired neurobehavioural development, reduced
gestational age and lowered birth weight may occur.' In the
USA, evidence on the toxic effects of low level lead exposure
prompted the Centers for Disease Control to lower the action
level for lead in children to 10 )lg/ dl.'
There have been no national blood lead surveys carried out
in South Africa, but studies on lead exposure among children
in the greater Cape Town area indicate that urban children may
be at particular risk. ... n School-aged, as well as preschool
children in the Cape Town area have been found to have
median blood lead levels around 16)lg/ dl. In 1984, 8% of
children living in the inner city Woodstock suburb of Cape
Town were found to have blood lead levels greater than or
equal to 25 J.lg / dl, the previous USA action level." Traffic was
found to influence blood lead levels of children attending
schools on heavily travelled roads." At such schools in the
Woodstock area blood lead levels averaged between 18 and
21 J.lg / dl. This was at a time when the maximum permissible
lead level in petrol was 0.836 g / 1. Children living in old,
deteriorating housing in Woodstock were also found to be at
risk of increased lead exposure. n
In light of the fact that in parts of Europe and the USA blood
lead levels have been falling over the past years,"·'• it was
decided to do a survey of blood lead levels among schoolchildren living in selected suburbs of Cape Town, where
previous surveys conducted had indicated that certain groups
of children were over-exposed to lead. The main goal of the
study was to determine the distribution of blood lead levels in
groups of schoolchildren living in inner city, suburban and
peri-urban areas of the Cape Peninsula. A second objective
was to determine whether there was any measurable impact on
children's blood lead levels following the phased lowering of
the lead content in petrol. A third objective of the study was to
establish a baseline against which the impact of any further
reductions in the lead content of petrol could be measured.
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A cross-sectional, analytical study was conducted, and schools
in selected areas of the Cape Peninsula expected to have
differing degrees of exposure to environmental lead were

oelected. This included children attending schools sampled
. reviously in the inner city suburbs of Woodstock (situated
1 - 5 km east of Cape Town's central business district) and
Schotcheskloof, as well as children attending schools in the
·mburban and peri-urban areas of Mitchell's Plain and Hout
Bay respectively. In Woodstock, Schotcheskloof and Hout Bay
.lll primary schools in the suburb were selected, whereas in
Vlitchell's Plain a primary schooi was randomly selected. The
~tud y population comprised first grade pupils attending the
,elected schools in the study areas who had written parental
Permission to participate in the survey.

Table II. Mean and median blood lead levels (J.Ig/dl), by school,
1991
School

o. of children

Woodstock
1
2
3
4
5
6
7
Schotcheskloof
9
Mitchell's Plain
13
Hout Bay
10

ata collection
Venous blood samples (5 ml) were obtained from 510 school~hildren with parental permission (the overall response rate
.vas 90%), present at school on the day of the study. Samples
·or blood lead analyses were stored on ice in heparin·ontaining tubes, and further samples for full blood counts
vere stored in tubes containing ethylene-diamine-tetra-acetate
m ticoagulant. The blood lead concentrations were determined
Jy the Institute for Child Health Laboratory at the Red Cross
War Memorial Children's Hospital in Cape Town, using atomic
1bsorption spectrophotometry. An atomic absorption
>pectrophotometer (Pye-Urucam SP9 model), equipped with
Jutomatic sampler, graphlte furnace, SP9 computer and a
deuterium arc background corrector (Urucam Chromatography,
Cambridge, UK), was used to perform lead analyses on blood
~a mples, prepared according to standard methods. The
laboratory participates in the national quality control
programme. The coefficient of variation in blood lead samples
was 5.8%.

11

12

Median

Mean

17
16
16.5

17
17
16

19
37
68
43
14
37
25

13

13

15
19
15

16
19
16

48

15

15

104

15

15

20
70
25

14
13.5
14

14
13

14

Table ll gives a breakdown of blood lead levels by school. It
is evident tha t substantial variations in blood lead

concentra tions occurred between individual school in the
inner city suburb of Woodstock, where med ian school blood
lead levels ranged from 13 to 19 ).lg/ d l. At school 6, situated in
the immedia te proximity of a busy hlghway, the highest blood
lead levels were registered, with 78% of ch ildren having blood
lead levels equal to or grea ter than 15 ).lg / d l.
Comparing overall blood lead levels in the Wood stock area
before and after the reduction in the lead content of petrol, both
in 1984 and 1991, median blood lead levels of 16 ).lg/ dl were
mea ured in Woodstock. In 1984, as was the case in 1991,
school 6 registered one of the highest blood lead levels. The
lowest blood lead levels (13 ).lg/ dl) were measured a t school 4,
which similarly registered the lowest blood lead levels in the
1984 urvey. Difference in blood lead concentration at the
schools were significant at the 5% level, both in 1991 and 1984.

RESULTS

Table I gives the mean and median blood lead levels by area
(suburb), as well as the percentage of children wi th blood lead
levels 2': 10, 15 and 25 pg/ dl respectively b y suburb. As can be
seen, blood lead levels were lower in children from schools in
the suburban areas of Mitchell's Plain and H out Bay, compared
With the inner city areas of V''oodstock and Schotcheskloof. For
example, in H out Bay a significantly lower percentage of
children had blood lead levels 2': 15 ).lg / dl than in inner city
Woodstock (34% versus 62%) (Table I).

Blood lead levels measured a t chool 9 in the inner city
ubu rb of Schotcheskloof were lower in 1991 (averaging
15 ).lg/ dl) than in 1984 (19 ).lg/ dl); this was the only school to
have hown a significant drop in blood lead levels ubsequent
to the reduction of lead in petrol. Blood lead level mea ured

Table I. Blood lead distribution by area (J.Ig/dl), 1991
Blood lead level
Area
Woodstock
Schotcheskloof
Mi tchell's Plain
Hout Bay

o. of children
243
48
104
115

Mediar,

Mean

% > 10

% >15

% > 25

16
16
15
14

16
16
15
14

99
100
93
95

62
71
57
34

2
2
1

0
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at school 10, situated in suburban Hout Bay, were substantially
higher in 1991 than in a previous 1982 survey, when blood lead
levels averaged 11 }lg/ cU. This may reflect urbanisation trends
and increased traffic densities in the area over the past 10
years.

there are fewer competing sources of exposure. In this respect,
the blood lead levels of the suburban children will serve as a
useful baseline against which to measure the current situation
regarding lead in petrol in South Africa.

CoNCLUSIONS
D ISCU SSION

In gener~, differences between suburbs were less than
expected in this study, illustrating that environmental lead is
now a widespread problem in Cape Town. Of interest was the
fact that blood lead levels had not changed significantly in the
Woodstock inner city area subsequent to the lowering of the
lead content in petrol. It is possible that while lead levels in
petrol in South Africa were significantly reduced, in phases,
from 0.836 to 0.4 g / 1 during 1989, levels were still too high to
make a measurable impact on blood lead levels overall. It is
also possible that reductions in the level of lead in petrol were
offset by increases in traffic volume that may have occurred in
the area over this period. Also, the impact on dust lead
concentrations in the area may not yet have been measurable,
even if reductions in air lead concentrations had occurred.
Alternatively, significant changes in the socio-demographic
profile of the population may have occurred. However, a full
background study was not within the scope of this phase of the
project.
While it is difficult to make valid comparisons with blood
lead levels of children in other countries, it can nevertheless be
said that overall blood lead levels of the Cape urban children
measured in this study appear to be considerably higher than
those of urban Australian and European children, where blood
lead levels now average well below 10 }lg/ dl. 13•17 Results from
the Third National Health and utrition Examination Survey
(NHANES) study" in the USA also indicate that blood lead
levels are now averaging around 3 ~g / dl. In certain European
countries and the USA, where blood lead levels have been
steadily decreasing over time,'• in some instances in direct
proportion to decreases in the lead concentration of petrol,'w
a larger impact may have been observed because of the lower
baseline against which levels of lead in petrol were lowered
and eventually removed, but also because the role of other
confounding factors would have been less significant in a
nationwide population survey of the magnitude of the
NHANES surveys in the USA."
In the inner city environment sources of lead are ubiquitous,
with elevated levels being found in air, dust, paint, in the
environment at large and in the home environment in
particular. In light of other contributing factors associated with
raised blood lead levels in these inner city children,11 which
may not necessarily have remained constant over time, it is
possible that more measurable impacts on blood lead levels in
South African children will be seen in ou tlying areas, where
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In light of overwhelming evidence linking lead at increasingly
lower levels to adverse effects in children, every effort should
be made in South Africa to lower the baseline of children's
blood lead levels. Blood lead levels in these children remained
significantly high over the period studied. Intensified, vigilant
control of all sources of lead in the urban environment is vitally
necessary in South Africa.
The authors thank the Department of National Health for
financial support for the study, as well as the Institute for
Biostatistics of the Medical Research Council for assistance with the
statistical analyses. The co-operation and participation of the
schools and pupils in the study is also gratefully acknowledged.
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