SECOND CARNEGIE INQUIRY INTO POVERTY

AND DEVELOPMENT IN SOUTHERN AFRICA

Lead Toxicity and poverty: Pre-
liminary case study investigations
in Cape Town school children

by
Yasmin von Schirnmding

Carnegie Conference Paper No.180

Cape Town 13 - 19 April 1984




ISBN

0 7992 0701 2




There is a long history of human exposure to lead (1). Lead has been used
since antiquity and its health effects were recognized before the Christian
era (1,2,3,4). It is largely as a consequence of industrialised commodity
production, however, that exposure to lead has intensified. Amongst adults,
exposure is greatest for those who come into closest contact with the pro-
duction process, but for children exposure is more usually the result of the

interaction of several envirommental and social risk factors.

The toxic nature of lead was well documented by the 2nd century B.C. and
there is a history of public exposure to lead from food and drink (1). Lead
poisoning was common in Roman times due to the wide use of lead in lining
water pipes, earthenware containers and in storing wine (1,2).7 It became
common among industrial workers during the 19th and early 20th centuries (5)
when workers were exposed to lead in numerous occupations such as painting,
piumbing, printing and many others. They were assumed to absorb lead in
three ways - from contamination of food eaten at the workplace, by inhalation

of fine lead dust and by absorption through the skin.

OCCUPATIONAL LEAD EXPOSURE

Today, workers are exposed to lead in over one hundred occupations, including
motor-vehicle assembly, panel-beating, battery manufacture and recovery,
soldering, lead smelting, lead alloy production and in the glass, plastics,
ceramics and paint industries. In most highly industrialised countries,
stricter controls and improvements in industrial methods have helped ensure
that occupational lead poisoning is no longer as prevalent as before (6).

In South Africa however, in many work environments lead poisoning still

occurs (7).

Lead is one of fhe ten most important metals in South African indqstfy. It
is used in some 2 000 factories, mines and works employing over 159 000
workers of whom about 14 500 work directly in contact with the metal (8) (see
table 1). It was estimated by the 1975 Erasmus Commission of Enguiry on
Occupational Health (8) that if South Africa were to be examined by Swedish
standards, 45,6% of the workers would have to be withdrawn. The Commission
reported that "Exposure (to lead) in the Republic is so inordinantly high
that if the (lead using) factories where the investigations were carried out
had been located in the U.S. or Sweden, they would have had to close." They

reported that an investigation of sixty lead-handling factories had revealed
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that thirty-six percent of their workers had varying degrees of lead poison-

ing.

Whilst many firms have since tightened up on safety controls, there are many
industries in South Africa where workers are still at risk. The National
Centre for Occupational Health stated in their 1980 annual report that

"From the surveys carried out by the Centre and from the specimens received-
for analysis from some of these industries, there is definate evidence that
lead absorption in South Africa is higher than is acceptable in the majority

of other countries around the world (8).

Exposure to lead is covered by three general laws - the Factories Act, which
makes provision for factory inspectors, the Health Act, which makes. lead
poisoning notifiable to the Medical Officer of Health and the Workman's Com-
pensation Act, which makes provision for compensation to.be paid to workers
with lead poisoning (9). Although lead-poisoning is a notifiable illness

in South Africa, between 1974 and 1983, there were only 76 official noti-
fications of lead poisoning in South Africa (10). Only extreme cases of
lead poisoning-are notifiable by law, and there are no standards for

occupational lead exposure.

CHILDHOOD LEAD EXPOSURE (An Overview)

Lead poisoning among children was first reported in Australia in 1892 (11).
In 1924 several cases of lead poisoning were reported in-the USA, and it was
proposed that pica, a perverted appetite for non-food ifems such as paint,
was an important etiologic factor. Other sources of lead such as lead food
containers, lead chromate in food colouring and lead medicinal ointments were
also recognized and it was observed by one researcher at the time that "the

child lives in a lead world". (12)

At much the same time in Baltimore, U S A, there were many occurrences of

lead poisoning amongst poor families during the depression years. Most cases
were caused by burning discarded storage battery casings for fuel and lead
poisoning was referred to as the "Depression Disease". (13) 1In South

Africa, in 1976, six cases of lead encephalopathy (severe brain damage) were
reported amongst African children in East London. Three children were visited
at their homes, and all were found to have used battery cases in open braziers

for fuel. (14)
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Betwéen 1930 and 1960, in many parts of the world, increased awareness
among health workers was associated with an increase in the number of
reported cases of lead poisoning. Lead poisoning was thought to be caused
largely by the repeated ingestion of flaking lead paint in delapidated
housing and was partiéularly prevalent among socially deprived inner

city "slum" children. (15-20) During the 1960's, in countries such as
America, mass screening programmes were undertaken to detect such children,

who were thought to be at greatest risk.

During the late 1960's and early seventies, it became evident that a

history of pica and lead paint in old deteriorating housing could not

always be identified, particularly in children with only moderately elevated
lead levels. (11,21) Although cases of clinical leéd—poisoning had

become less frequent, it was evident that there were many thousands of
children with moderately high lead levels, associated with only general

environmental exposure to lead.

This was of particular concern as reports on "subclinical" effects of lead
in children without symptoms of lead-poisoning had been recently published.
It was known that lead at relatively low levels caused certain metabolic
disturbances, (such as the inhibition of certain enzymes involved in heme
synthesis) but there was now evidence of behaviour disorders and neuro-

logical and psychological impairment in children with only moderately

high lead levels. (22,23,24,25) More recent reports have suggested that
lead may cause behavioural and psychological disorders in children at

even lower levels. (26,27,28,29,30)

It also beceme evident that the blood lead levels of urban populations

were considerably higher than rural populations and that people
living next to point sources, such as lead smelters or streets with
heavy traffic densities had higher lead levels than others. Levels B

of lead in the air, dust and soil, resulting mainly from




exhaust fumes of automobiles, but alsc from certain industries,
.
received increasing attention as sources of lead intake amongst

children. (31-42)

Young children between the ages of 1 -~ 5 years have been found to

be at greatest risk and studies- have recently suggested that child-
ren might ingest significant levels of lead-laden dust through normal
hand to mouth activities. (39-44)' Children are generally regaraed
as being at greatest risk due to the fact that they may be more
exposed to lead, they have a greater intake and uptake of lead and

they are more susceptible to leads toxic effects than adults.

Of particular importance, however, is the fact that children from
socially-deprived backgrounds have continued to have the highest
prevalence of increased lead levels. Many recent studies have demon-
strated that elevated lead levels are more common among economically
deprived communities (45,46,47,48,49,50) This association was recently

confirmed in a nation-wide health survey undertaken in the U.S. (51,52)

Poor children are not only more likely to reside in badly maintained
old houses with peeling lead-based paint, or with old lead plumbing,
but they may also be exposed to greater amounts of dust and dirt in
and around their homes, (11) and to dust brought into the house by
lead workers on their clothes, shoes and skin. (53,54) They may also
be more exposed to lead from traffic and industry. In 1978 the New
Scientist remarked that lead pollution was partly-a class issue ...
"Airborne lead pollution is not democratic, it falls more heavily on
the heads of some communities than others. The chi;dren who may
suffer excess lead pollution from car exhausts are those living near
main roads in the big cities. Broadly speaking, these are working
class children ..... " {55)

Nutritional deficiencies known to potentiate lead toxicity are also

more likely to occur in poor children. (56) Children with poof diets,



deficient in protein and certain minerals such as calcium and zinc
are more susceptible to leads toxic effects. (11,57) The absence

of food is also thought to influence lead absorption and studies
have shown that there is an increase in the amount of lead absorbed

without food. (58) ~

The social conditions that favour the ingestion of lead have-been
extensively studied. Characteristics associated with increased lead
concentrations ‘have been found to be those that impair the ability
of a family to provide the necessary care and supervision for a
young child. (49) 1In short, poverty, with its associated problems
of over-crowding, high rates of unemployment, large families, pre-
disposes children to the opportunity for environmental exposure to

lead.

SOUTH AFRICA

. In South Africa, until relatively recently, little was known about
childhood -lead poisoning. It has been said that South Africa may
be in a similar position to New York in 1950, when lack of awareness

led to oﬁly one case of lead-poisoning being reported. (59)

Recently a number of published reports have pointed to the fact that
children living in certain areas of the Cape Peninsula may have lead
levels comparable to those of children living in North America and
Europe. One study (60). found that certain children in urban Cape
Town had accumulated levels of lead in their blood and teeth similar
to children living in large western cities. In another study (61)
it was found that lead levels in the. teeth of some 20 children from
a light industry in the Peninsula were lower than those of children

living in the vicinity of large industrial plants.

In the course of my research, (62) a cross-sectional analytic
survey was carried out on about over 1 200 school ‘entrants from

schools in 19 suburbs in the Cape Peninsula. Areas sampled included




Central Cape Town, Woodstock, Claremont, Retreat, Elsies River,

Athlone, Bellville South, Mitchells Plain and others (see fig. 1) .

The study brought to light variations in blood lead levels and zinc
protoporphyrin concentration (a constituent of the red blood cell
which increases with elevated lead levels) with respect to geographic
location. Nearly twice as many children living in urban-industrial
areas had raised ZPP levels compared with children from other areas.
The highest levels were found in children attending schools in urban-

industrial areas on major roads.

Children attending two schools in particular, one in Woodstock (an
urban area with a light industry sector) and one in central Cape
Town, showed a high prevalence of increased lead levels. At the
Woodstock school the average blood lead concentration (22ug/dl) was
more than twice that of a control school in Hout Bay, a semi rural
area (see table 2) The difference in blood lead concentration be-
tween the two schools was found to be statistically highly signifi-
cant. Seventeen percent of Woodstock children had lead levels equal
to or exceeding 30 ug/dl, the U S A standard, and about a third had
levels exceeding the U K safety limit of 25'ug/dl. (There is no
universally acknowledged safety level for lead, and the safety thres-
hold has been continually downgradéd in recent years. (63) The
concept of a 'safety level' is thus somewhat arbitrary.) The highest
lead level amongst Hout Bay children was 15 ug/dl, whilst that of
Woodstock children was 41 ug/dl. Isolated cases of high lead levels
were also found in areas such as Athlone, Claremont, Maitland and

Retreat.

CASE STUDY INVESTIGATIONS

The home environments of children with increased blood lead levels
(greater than or equal to 25 ug/dl) have been investigated and the
results of these case studies are reported here.

Twenty children were visited at their homes, of whom 8 came from
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Figure 2.
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Woodstock, 4 came from central Cape Town, 2 were from Claremont
and the rest were individual cases from Bellville South, Athlone,

FElsies River, Maitland and Retreat. (see table 4)

At each home visited a questionnaire was administered to the parent
or guardian of the child, and samples of water, paint, dust and

soil were obtained for lead analysis.

Personal interviews with parents or guardians were granted at all
homes visited. Information was obtained on the families socio-
economic circumstances, the physical condition of the house (with
particular reference to factors wuch as condition of painted surfaces
and type of plumbing) and the physical environment (with reference

to factors such as position of the house with respect to traffic

or industry). In addition, information was obtained on the occupa-
tional histories of the residents in the house, medical and behavioural
histories of the children {(with reference to factors which might
affect exposure, such as pica, primary play site, amount played out-
doors, route travelled to school) as well as information relating

to diet, and other factors. (see table 3)
PERSONAL DATA
The personal details of children and results of individual blood

analys«s are given in table 4.

SOCIO-ECONOMIC DATA  (table 5)

The majority of parents or guardians of children had completed, or
had partially completed, primary school and were employed as
unskilled or semi-skilled workers. Women were mainly employed in
the clothing industry or domestic service, whilst men were primarily

employed in the building industry as artisans.

The average family income was R246-~00 per month, ranging from R130-00
to R385-00 per month. On average, 5 - 6 people were supported on

this income.




Personal Data: . Name, School, Class, Ad6cress, Sex,

Date of Birth, Religion, Home

Language.

Housing

Dwelling.

Cnvironmental Data: Type cf

Gwners

anc Qther Data: Axmount Flzved Cuidocrs

Primary Fley Site, FRoute Travelle

to Schocl, Behavioural History

’

(Evidence of Pica) ¥edicel Histor

(Rumber of Hespitel hdmissions),
Behavicurel and Medicel History of

Siblinge, Wutrition Stetus, Amount

Utensils, Cccupationeal Histeories ¢
Residents in bHouse.
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TABLE 4.7 : PERSONAL DATA

Results of Blood Analyses
Child Sex  Age {(years) Home [Language Religion Address School
No. 7PP BPb Hb

(ug/g Hb) (ug/dl) (g/dl) -

1 5.2 41 11.9 M 6 Afrikaans Christian  Woodstock 2

2 5.4 30 13.9 M 6 Arikaans Christian  Wordstock 2

3 5.0 . 33 12.8 F 7 Afrikaans Christian  Woodstock 2

4 5.4 34 13.3 M 6 Afrikaans Christian  Hoodstock 2

5 9.0 29 13.0 M 7 M riknans Muslim Woods tock 2

6 30 P 7 Afrikaons Christian Hanover Pk 2 ‘
(prev.

toodstock)

7 8.1 34 13.4 M 6 Afrikaans Muslim Cape Town 2
8 7.4 33 12.6 M fa Enciiish Christian  Woodstock 2
9 7.5 28 13.¢ [ A Afrikanns I Christian Woodstock 2
10 9.7 25 131 M 7 Afrikaans Christian Chpe Town 9




Table 4 Continued

Results of Blood Analyses

Child sex  Mge (years) Home Lancuage Religion Mdress School
No. ZpPP BPb Hb
(ug/g Hb) (ug/dl) (g/dl)
11 10.1 35 - F 8 Afrikaans Christian C.apr.-z. Town 9
12 7.8 44 13.7 M 6 Fnglish Muslim Cape Town 9
13 6.1 Zé ' ‘1 3.6 M 9 AMrikaans Christian  Cape Town 9
14 27.5 50 S.9.9 M 7 Afrikaans Christian  Athlone 12
15 8.7 . 27 12.6 M 6 AFrikanns Christian DBellville 6
South

16 6.0 42 F]_l ) M 9 Afrikaans Christian Maitland 17
17 8.2 38 7.8 M 8 Afrikaans Christian Retreat 13
18 6.9 26 12 G M 7 A rikaans Christian Claremont 3
19 7.3 35 11.5 I 7 AMrikaans Muslim Claremont 3
20 9.2 ‘ 25 9.0 M B Afrikasns Muslim Flsies 1

River




TABLE 5 . SOCIO-ECONOMIC DATA

Father's Mother's Father's Mother's Family Income Rent Number of ) Number of rooms
Occupaticn Occupation Educatn. Fducatn. (per month) {per month)  people per dwelling per dwelling
Caretaker/ o .0 Sub B srd. 2 RIAO,00 - a 3
handyman . '

2  Dock worker Sweet factory Std. 5 Std: .5 R312,00 - 5 4

3 Cleaner Home std. 8 Std. 5 R236,00 R7.50 13 1

4 Sea Patrol  Home std. 3 Std. 7 C R270,00 - - -

> FPrison Home Std., 6 Std. 2 RIZ0 . 00 - 11 2

6 Cleaner Home std. 3 Sta. 4 R189,00 R33-00 5 3

7o Printing Slerieal Matric Std. 8 - R50-00 7 4

A Forklift
Forklife Home 5td 5 8.5 R224 00 12800 h 3

9 Lablourer Clenthieg el 6 Skt 1:248 00 1700y 0y 7 3

factory
10 Labourer Home Std. 4 Std. 3 pign, oe R24-00 6 3

(plumbing)




(Table

continued)

- Father's Mother's Father's Mother s Family Tncome Rent: Mmber of NMumber of rooms
Occupation Occupation Educatn. Educatn. (per month) (por month) prople per dwelling per dwelling
11 Plumber Home: std. 6 srd. 4 - R360-00 R13-00 11 3
12 Painter Home std. 1 atd. 5 R260-00 6 4
13 Driver Home std. 7 Std. 6 R360 -00 RAND-00 v 6 2
14 FPlasterer Domestic Serv. Std. 4 Sstd. 5 R200 -00 R62-00 7 3
15 Bricklayer Domestic Serv. Std. 7 Std. 4 R330-00 R45-00 10 3
i 16 Caretaker Clothing None Std. 4 R140-00 R30-00 11 3
factory
17 Painter Home Std. 5 3td. 6 - - 5 2
|
18 - Home - std. 6 R171 -00 - 5 3
19. Gardener Clothing None Sta. 4 R285 -00 R9-00 5 3
factory
20. Labourer Domestic Serv. Std. 4 std. 3 ®215 -00 R6 40 13 2
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The majority of families lived in rented flats or houses, whilst
one family lived in a tin shanty. The average rent paid was

R29-00 per month, ranging from R6.40 to R62-00 per month.

Many of the families lived in overcrowded conditions, with an
average of 7 - 8 people living in three-roomed flats or houses.
A third of the homes had ten or more inhabitants. In one particu-

lar case, 13 people lived in a one-roomed flat.

HOUSING CHARACTERISTICS
{table 6)

The majority of houses, particularly those in Woodstock and central
Cape Town, were over fifty years old and were considerably dilapidated.
Most had no electricity supply and used paraffin or gas for fuel.

Many of the homes were dark, poorly ventilated and very dusty.

All houses had internal copper piping, with the exception of one

house which had galvanised iron pipes.

In many of the houses, the exterior walls had a significant degree
of flaking paint, but the interior surfaces were mostly intact.
Usually only one or two flaking surfaces could be found. One house

however, had nearly all its interior walls in a flaking condition.

PHYSICAL ENVIRONMENT (table 6)

Most of the children lived in mixed residential/urban-industrial
areas such as Woodstock and central Cape Town, whilst others lived
in various residential suburbs throughout Cape Town. The majority
of the children lived in the near vicinity (about 500m) of the school

they attended.

Most children did not live directly on major raods, but lived

between 50 and 200 meters from such roads. Many lived in close proximity

to small factories such as spray painting, automobile body works and
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TABLE 6 @ HOUSTMG ANDSEMVIPOHNENTAL DATA
. hY
No. Condition of, bwelling (with . T e . ety Con e Position of Dwelling with respect to major
ref. to painted surfaces) Age of Dwelling  Fipirg  Energy Source road(s) and industry.
]
1 Well maintained > 50 years Cu Electricity 450 metres from railway line, ¢50 m from major
road, <20 m from automobile body works.
2 Interior well maintained, > 50 years Cu 0il, paraffin 50-200 m from major road.
exterior deteriorating,
flaking.
3 Very badly maintained, dila- » 50 years Cu Gas, paraffin  50-200 m from major road. ¢ 50 m from auto-
pidated. Ceiling flaking. mobile body works.
4 Badly maintained, dilapi- > 50 years Cu Gas On major road. <20 m from sheet metal works.
dated, exterior flaking
5 Badly maintained, dilapi- > 50 years Cu Gas, paraffin > 200 m from major road.
dated. Isolated flaking
surfaces
6 Well maintained ¢ 20 years Cu Paraffin > 200 m from major road.
7 Interior very well maintained > 50 years Cu Flectricity > 200 m from major road.
exterior deteriorating, .
flaking
8 Badly maintained, dilapi- > 50 years Cu Wood, paraffin 50-200 m from maor road. <50 m from railway line
dated. Windowsill flaking < 20 m from sheet metal works.
S Quite well maintained »50 years Cu Electricity 50-200 m from major road. <50 m from railway
line. <20 m from sheet metal works.
10 Interior Guite well main- > 50 years Cu Gas > 200 m from major road. <20 m from garage.

tained, isolated flaking -
surfaces. Exterior
dilapidated.




Table & Continued

No. Condition of Dwelling (with 474 s Pesition of Dwelling with respect to major
. B F Dwell] *iping ner sSource ) X ’ .
ref. to painted surfaces) Age of ing  Fiping  Energy SOUTCE  poaq(s) and industry.
11 Interior quite well main- > 50 years Cu Gas > 200 m from major road.
tained, exterior deter-
jorating. Isolated flaking
surfaces
12 very well maintained > 50 years Cu Electricity ¢n major road, -¢20 m from spray painting and
body works.
| 13. Interior quite well main- » 50 years Cu Gas 4 50 m from major road.
| tained. FExterior de-
' teriorating.
] 14. Well maintained > 50 years Cu Electricity ¢ 50 m from major road.
|
15 Well maintained > 50 years [} Flertricity > 200 m from major toad. 50-200 m fron
shooting range.
! . . o .
| 16. Well maintained. €40 vyears Galv. Electricity > 200 m from major road.
| iron
17 Well maintained ¢ 20 years Cu Plectriricity > 200 m from major road.
14 podly matntained, Al inpi- PASU NRVIENTRY (1] v d S0 200 Frem maior roavl,
claterl,  Tnterior and Fxe
serior surfaces f{laking.
19 Interior quite well main- » B0 years Cu Wonrd 50..200 m from major road.
tained. Exterior dila-
pidated, flaking
20 Very badly maintained, di- £ 20 years - Parafiin > 200 m from major road.

lapidated shanty. Isolated
flaking surfaces




sheet metal works. Some of the Woodstock children lived

within 50 m of the railway line.

BEHAVIOURAL AND MEDICAL FACTORS (table 7)

The majority of the children played primarily outdoors, in
the immediate vicinity of their homes, many in busy roads.
Most children walked to school, often along busy roads in

peak hour traffic.

Three children exhibited evidence of pica, whilst one )
child‘showed'a,marked tendency té mouth objects. Children
showed evidence of pica for items such as paper, sticks,
earth and matchsticks. No children showed evidence of

pica for paint.

Fifty percent of the children had been admitted to hospital
at some stage of their lives, mainly for chest problems such
as bronchitis. N6 children had previously been investigated

for lead poisoning.

NUTRITION (table 7)

From supexrficial questioning, it appeared that most children
received adequate nourishment. Two children, however, had
abnormal eating habits, eating no meat or vegetables, and

one child was extremely malnourished, eating primarily mealie

meal.

The majority of children ate little or no tinned food, apart
from two children who received tinned food daily to supplement

their diet.

All families used aluminium pots for cooking and no pottery

or ceramic-vare was used for cooking or storing food in.



TARLE 7 ¢ RENAVIOURAL AND OTHER DATA
. L . Route Travelled Evidence s Amount of Tinned Workers in Lead
t Lo ‘doors -] lay Site : ] Status
No. Amount Flayed Cutdoors FErimary Play Site ko School of DPica Mutrition Status Food Faten Pelated Indust.
‘ 1 Majority of free time  Backyard > 500 m along - Satisfactory Insignificant -
major road
2 Majority of free time  Backyard > 500 m along - Satisfactory Insiunificant -
major road
3 Approx. half of free Side street, 50m > 500 m along - satisfactory(?) Insignificant -
time from home major road
‘ .
4 Majority of frée time Major road 100~ > 500 m along. - Satisfactory(?) Insignificant -
200 m from home major read
5 Majority of free time  Backyard > 500 m along - Satisfactory(?)  Insignificant -
major road
6 Majority of free time  Yard 200-500 m alona - Satisfactory Tinned food -
majer road Cdaily
7. Majority of free time  Yard 200-500 m along - sarisfactory Insignificant -
) major road
8 Majority of free time  Backyard, side 100-200 m along - Fats no meat Insignificant -
strects, 100-200 major road o vegetables
m from home
9 Majority of free time  Rackyard 100-260 m along - Fats no conked Tinned food Spray painter/
i masior roard monl - {rash daily panel beater
oo tablos ‘
10 Approx. half of free Backyard, side 100-200 w along  Fats pae Sariafactory Insigmificant -
time streets maior road
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Table 7 Continued

; . Route Travelled Evidenco . Amount of Tinned Workers in Lead
o, e C rimary Play Site . utrition Status
Mo Amount Played Outdoors Primary Play Site 1 of Piea Mutrition Status Food Faten Related Indust
11 Majority of free time  Side streets 100200 m along  Houths Satisfactory Insignificant -
approx 50 m from  maor ronad objnrts
home cuch s
buttons,
beads
12 Less than half of Inside 2500 m along Satisfactory Inzignificant -
free time ) major road ,
13 Majority of free time  Side streets 100- <50 m along - Satisfoctory Insignificant -
200 m from home maior road
14 Approx. half of free Yard 200--500 10 along - Fats Satisfactory Insiynificant -
time : major road elins
t 15 Majority of free time  Grounds of shoot- - ~ Satisfactory Insignificant -
ing vange, 200~ :
500 m from hoine
16 Majority of free time Arden - - Satisfactory Insignificant -
17 Majority of free time  Yard 100-200 m'along - thsatisfactory Insignificant -
’ " major road ) ;
18 Less than half of Inzide <50 m along - ~ Satisfactory Insignificant -
free time . major road
19 Majority of free time  Side strects, 180 <50 m along - Satisfactory Insianificant -
outdoors -200 m from home  major road . : '
N 1
20 Hajority of free time  Yard 100-200 m along - Satisfactory(?)  Insignificant -
maior read '
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OCCUPATIONAL HISTORIES (Table 7)
With the exception of one resident who was employed as a spray
painter/panel beater, employees were not occupationally

exposed to lead.

ENVIRONMENTAL LEAD ANALYSES

Water

Although no houses had lead piping, it was decided to test
water samples for 1e;d, as there was the possibility that old
lead piping may have been present beneath the ground. (Lead
piping was regularly used for plumb;ng during the first half

of this century, but most pipes have since been replaced.

The demolition of District 6, however, revealed that many houses

still had lead piping).

Analysis of water samples revealed that insignificant amounts
of lead were present. Lead concentrations were well below

internationally accepted safety levels.
Paint (Table 8)

Analyses of paint samples revealed variations in lead content
between houses and within houses. The average lead content
of samples was 1.7%, ranging from .02 - 11.4%. Lead concent-
ration.was highest in samples from wooden windowsills, doors

and ceilings; the average lead content in these samples was 5%.

Approximately 90% of the samples had lead levels above the
U.S.A. safety limit of .06%.

Soil and Dust (Table 9)

The lead content in all but one of the soil samples were well
above natural soil lead concentrations, estimated to be in the
range 2-220 ppm. (In South African soils the natural concent-

ration level is estimated to be 12 ppm) (64).




TABLE 8.

RESULTS OF PAINT LEAD ANALYSES

1 Bedroom (cream .07

2 Kitchen (green) .3
Outside docr (green) 1.6

3 Ceiling (brown) 4.9
Outside (blue) 1.6
Lounge (cream) —.06

4 Kiifchen (brown) 1
bedrocom (green: 1

L) Kitchen {grey! [
Bedroom (bluel 18

3 -

7 Ovtside {(green) 2
Cuter windowegill (bhlue} 11.4
Lounge {(cream) [
Cutside (blue) 23

& Lounge {hlue) .03
Lounge windowsill (blue) 3.8

G Bedroom windowsill (green} 5.0
Outside (white) (.8

10 Cutside (pink) , 3.8
Bedroom (cream) .08
Ballway (pink) 1

11 Lounge/bedroom (cream) 5.9
Kitchen (cream) L4
Outside door (silver) 3.8




Table 8 Continued

Child Sample Description }Paintlgmic?n—

No. centration (%)

12 - -

13 Hallway (red) 1.2
Kitchen (blue) .08
Bedroom (blue) .46

14 - -

15 - ) -

1é - —

17 - -

18 Kitchen (grev) I
Outside (brownj 1
Bedroom (brown) .0z
Lounge {(grey) .02

19 Kitchen (cream) 1.8
Outside (white) 02
Lounge (cream! 1
Bedroom (gfeam) .2

20




TABLE 9. RESULTS OF SOIL AND DUST LEAD ANALYSES

Child No Conceiiiét?iid(ppm) Conc92:§;tkzid(ppm)

1 - 2600

2 460 400

3 290 -

4 - 1300

5 - 100

6 - -

7 2100 1500

8 23 -

9 1000 10600

10 S10 20C

11 710 1500

i 1z - 300
| 13 - 900
. _ _
o _ _
L e - )
\ 17 - _
18 380 800

19 5000 ' 2600

20 - -

I — .
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In fifty percent of the dust samples, the lead content
exceeded 500 ppm, the U.S. safety level for lead in dust.

DISCUSSION ’ H

Home investigations revealed that there was no immediately
obvious local source of exposure, such as children with pica

for paint, or drinking water with a high lead content.

Nevertheless significant levels of lead in paint were found
and it is thought that this may be a significant source of .
exposure in younger children, between the ages 1-3 years,

when pica and normal hand to mouth activities are most

common . Unlike countries such as the U.S.A. where the

lead content in paint is stringently regulated by law, there
are no regulations for lead in paint in South Africa. Cheaper
low grade paints in particular, which are likely to be used by

people investigated here, may contain up to 25% lead. In

certain primers, lead pigments may contain 60% lead (65)

The high lead content in certain soil and dust samples may

reflect some contribution from flaking paint, but it is
thought that the contribution of airborne lead, particularly
in the Woodstock and central Cape Town areas, is likely to be
substantial. As petrol-derived lead constitutes the major
proportion of airborne lead (64) and many children lived in
areas of heavy traffic densities, the contribution from this
source is likely to be significant. (S.A. has one of the
highest levels of lead indpetrol in the world.(69) In addition,
there may also be contributions to soil and dust lead levels
from industrial sources of lead, such as garages, automobile

body works and sheet metal works.

It is felt that the particular social circumstances in which
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the. children investigated live, are likely to be important factors
in predisposing children to uptake from environmental sources of
lead, and in potentiating lead toxicity. For instance it was
evident that most children lived in extremely poor soci-economic
conditions. It has been estimated that the minimum subsistence
level for a 'coloured' family of five, living in Cape Town, is
R231-00 per month. (67)‘ Most parents had only primary school level

education and were living close to, or below this subsistance level.

Studies from other parts of the world have shown that children

from economically deprived backgrounds have higher prevalences of
high lead levels (see page 4 }. In a recent U.S. survey, it was
shown that children from low income groups had a significantly .
higher prevalence of elevated blood 'lead levels than those from
moderate or high income groups. For instance amongst children from
families of lowvincomes, there were approximately nine times more
children with elevated lead levels than there were among children
from families with higher incomes. (51) -18.5% of poor, black
children were found to have blood lead levels greater than 30 ug/dl,

the U.S.A. standard. (52)

Another study which tested a representative cross-section of children
in Connecticut, U.S.A., found an inverse relationship between median
blood lead levels and socio-economic status. The distributions of
blood lead were such, that 5 times as many children in the lowest
S.E.S. census tracts had high lead levels than children'in the high-

est S.E.S. census tracts. (47)

Not only is there evidence of greater acute exposure in poor -
children, there is also evidence of an association between poverty
and chronic lead exposure. This was recently demonstrated in a study
which showed that dentine lead levels were highest amongst children

living in low-income areas. (26)

Particular social characteristics which have been found to be associated

with increased risk of lead absorption include large family size,
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inadequate parental supervision, disturbed mother-child relation-
ships and underemployment. (20,22,45,49,50) Most of these factors were
seen to be operative in the cases investigated here; the general
picture being one of children living in overcrowded, impoverished
conditions, with little supervision and with plenty of opportunity

for exposure to and uptake of lead from their environment. These
factors were likely to have presented children with more opportunities
to play in lead-rich dusty environments - both inside and outside of

the home, at school and walking to and from school.

There is some evidence that pica in children (seen in three children
here) is associated with emotional stress, disruptive home situations
and inadequate parental care. {(20) When such a child is exposed
to environmental sources of lead, such as scil and dust, the risk

of poisoning is increased.

Nutritional deficiencies may also have played a significant role in
several children's increased lead. intake, particularly in the mal-
nourished child from the outlying area of Retreat. Not only are
certain mineral deficiencies known to potentiate lead toxicity, but
so 1s the absence of food. (see page5) Thus children with pica,
or children who play in areas with high lead levels, may swallow
particles containing lead many hours after their last meal. In
addition, there may be high lead levels in certain foodstuffs,
particularly canned foods, (68) which may have been of significance
in two cases at least. One may have expected that in most families
where few had an electkicity supply and most had no fridge, canned
foods would be frequently consumed. This appeared not to be the
case in the majority of families, however, which was probably due

to the fact that canned foods were too expensive for these very low-

income families.

It was thus evident from the case study investigations carried out
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that exposure in most children is likely to be multifactorial,
depending on individual environmental and social circumstances.
Although further detailed environmental investigations of cases
(and of controls) are needed in order to determine the relative
importance of various sources of exposure, it is apparent that
the adverse social and environmental conditions prevalent among
economically deprived children such as tﬁose investigated in the

study, are likely to be responsible for their increased iead intake.

It is recommended that legislation be introduced to limit lead
exposure in the environment. 1In particular, legisiation limiting
the lead content of petrol and paint, along the lines of that in
the U.K. and the U.S.A., is needed. Protective legislation is also
urgently needed to limit lead exposure and absorption in the work-

place.

It is also suggested that a major educational effort be directed

at the community and to the political structures that relate to the

. community, to make people aware of the hazards and sources of lead

exposure.

Most important, however, is the fact that unless such measures are
accompanied by fundamental social changes in South Africa, the

health of the community will continue to be compromised.
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