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Influence of Living Conditions on Bilharziasis
Infection Rates in Africans in the Transvaal

by R. J. PITCHFORD, Senior Research Officer, Councilfor Scientific andIndustrial Research,
Bilharzia Field Unit, Neispruit, Transvaal, Union of South Africa

An investigation has been made into the infection rates of Schistosoma
haematobium and S. mansoni in the Transvaal and the results have been
correlated with the living conditions and water supplies of the Bantu popu-
lations concerned. The results are summarized in the accompanying tables.
Three types of area have been distinguished-native reserves, irrigated
farmlands, and towns-and, for the sake of convenience, the results for
Eastern, Northern and Western Transvaal are presented separately.

Several factors are common to all the figures given:
1. All cases were Bantu and no adults are included, the maximum

age being 19.
2. The results are based on the examination of a single specimen from

each patient, either one uncentrifuged urine specimen, one stool specimen
(acid-ether or saline concentration), or one rectal biopsy specimen from
the anterior mucosal fold, about 7 cm from the anal margin.

3. All examinations and preparations were done by the same individual.

The results are therefore reasonably comparable.

Eastern Transvaal (Table 1). It will be seen that the S. haematobium
infection rates are independent of whether the people live in reserves,
on farms, or in towns; nor are they in any way correlated with the living
conditions or the water supply. No African in the Eastern Transvaal is
solely dependent on a piped water supply as they all have access to natural
waters or irrigation schemes. Small waters in the form of pools in rivers
or dams on farms are used to the utmost as bathing places during the
summer, especially by the children, who invariably urinate shortly after
entering the water. All these waters have a high Bulinus (Physopsis) sp.
population.

In the case of S. mansoni, the picture is entirely different. In the reserve
areas, where the population is scattered and the water supply consists of
numerous small streams, the infection rate is comparatively low (around
30 %), but where there is a limited water supply and the people are congre-
gated along the banks of the stream, the rate rises sharply to 60-80%. In
the irrigated farming areas, where again the people are congregated in close
proximity to water, the infection rate is in the region of 70%, except on
some farms which have closed canals or where the dams are buit up above
the ground. The S. mansoni infection rate is low in towns with latrine
facilities and a piped water supply (Nelspruit, White River and Baberton),
even where much of the washing is done in the canal overflow and the river
and canal are used for bathing. All the cases of S. mansoni infection found
at White River, where Biomphalaria sp. does not occur, gave a definite
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TABLE 1. AILHARZIASIS INFECTION RATES IN AFRICANS IN THE
EASTERN TRANSVAAL

S. haematobium S. mansoni
Type of Living Water supply Technique No. % No. %area conditions examined. positive examined positive

Scattered Many natural Urine 233 362 7418 -
streams Rectal biopsy 129 90 55 34

395 30
Acid-ether _ - 340 J 24

Reserve Congregated One small Urine 145 68 _
stream

Rectal biopsy - - 74 82
247 69

Acid-ether - - 173J 62J

Totals for reserve areas 507 76 642 43

Congregated Open canals Urine 421 75 - |
and dams 564 75

Rectal biopsy 143 73 110 731
639 70

Acid-ether _ - 529 J 69

Irrigated Congregated Closed canals; Urine 223 70 _
farm built-up dams

Acid-ether 262 24

Totals for irrigated farm areas 787 74 901 57

Congregated; Piped water; Urine 134 94 _
latrine one large
facilities river, canal Acid-ether _ - 38 21

and overflow

Congregated; Piped water; Urine 1331 70 A -
latrine one small 207 68
facilities stream Rectal biopsy 74 J 62 74 5*

Acid-ether - 49J 2*

Towns Congregated; Piped water; Acid-ether - 47 27
latrine far from
facilities river

Congregated; One large Urine 103 A 80 A
no latrine river which 1246 180
facilities forms pools Rectal biopsy 143 79 143 248 )83

Acid-ether 105 74

Saline
concentration 6- 60 100

Totals for townships 587 79 516 57

* Biomphalaria sp. not found (White River)

history of having swum in waters known to be infected. In towns (Koma-
tipoort), where there are no latrine and washing facilities, the infection rate
is as high as 70-100%;

Northern Transvaal (Table 2). The picture with regard to S. haema-
tobium infection is similar to that in the Eastern Transvaal, though the rate



TABLE 2. BILHARZIASIS INFECTION RATES IN AFRICANS IN THE
NORTHERN TRANSVAAL

S. haematobium S. mansoni
Type of Living Water supply Technique N
area conditions No. %. No. %

examined positive examined positive

Scattered | Many small Rectal biopsy 154 76 154 77
streams;

Reserve open canals
and dams

Densely Boreholes Rectal biopsy 92 54 92 1
populated and two
but not small streams
congregated

Scattered Small and Rectal biopsy 82 43 82 6
medium -sized

Irrigated streams;
farm large dams

Con- Open dams Rectal biopsy 106 49 106 41
gregated ** and canals

* adjoining irrigated area where Africans only work
* about 70% of labour immigrant

is generally somewhat lower, except in one reserve area (Levubu) where
the children congregate for bathing in pools in small streams. The other
reserve area (Ramatoks) is supplied with boreholes for Africans living
away from the streams, and the streams themselves are sandy and are
flushed out by floods during the summer. Owing to the relative absence
of vegetation in this reserve, the scouring action of the floods is more
efficient than in the heavily vegetated streams of the Eastern Transvaal.
Of the two irrigated farm areas, one has large dams with few snails and
a rather sparse Bantu population, while the other would probably have a
much higher rate if it were not for the fact that the majority of the African
population is migrant, spending only a few months of the year there.

The vector of S. mansoni is absent from Ramatoks and Soekmekaar,
the few cases detected having acquired the infection from outside the area.
The high S. mansoni infection rate at Levubu is thought to be due to the
presence of very heavy Biomphalaria infestation in a stream situated
between the reserve where the Africans live and the farm where they work.
Moreover, the schools are situated on the banks of this stream and the
children use it for bathing.

Western Transvaal (Table 3). All the investigations were made in the
Rustenburg area. Except in one reserve (Tweedepoort), where there is an
exceedingly limited natural water supply for a congregated population,
the S. haematobium infection rate is low. The other reserve (Phokeng) is
provided with boreholes and the town of Rustenburg has a piped water
supply. The infections at Phokeng were probably all contracted outside
the area, while those in the town may have come from a small stream
which is dry most of the year and does harbour small numbers of snails
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TABLE 3. BILHARZIASIS INFECTION RATES IN AFRICANS IN THE
WESTERN TRANSVAAL

S. haematobium S. mansoni
Type of Living Water supply Technique No. No.

examined positive examined positive

Densely Urine 48 10 - -

populated, 155 ~ 9
Reserve but not con- Boreholes Rectal biopsy 107 ) 8) 107 0

gregated

Congregated One small Urine 47 76 - -
stream 125 ~84

Rectal biopsy 78 88 78 0

Irrigated Scattered Open canals Urine 41 36 - -

farm and dams 124 626
Rectal biopsy 86 J 21 J 86 0

Town Congregated Piped Urine 73 19 |1 _ -

Rectal biopsy 89 17 89 0

in its upper reaches. In the irrigated farm area (Kroondal and Doornkop)
conditions are similar to those at Soekmekaar in the Northern Transvaal,
i.e. a large volume of water, a small snail population and a sparse human
population.

No cases of S. mansoni infection have been found in the Rustenburg
area.

Conclusion. Whereas the S. mansoni infection rate is closely correlated
with the living conditions of the Africans-density of population and
nature of water supplies-the infection rate of S. haematobium is affected
little by living conditions unless safe bathing is provided. The main reason
for this appears to be the difference in the method by which the majority
of ova reach the water and in the snail-infecting potentiality of the ova
once they have left the human being. Africans in the Transvaal do not
usually defecate direct into rivers or canals. Where the population is
scattered, as in the reserve areas, or where latrine facilities are provided,
as in the towns, the concentration of faeces reaching the water at any one
spot is not great, and the S. mansoni infection rate falls considerably. In
fact, any obstacle which hinders faeces from gaining access to water supplies
results in a lowering of the rate. On the other hand, children have the habit
of urinating during bathing which leads to large numbers of snails being
infected with S. haematobium in one place. Where safe drinking and wash-
ing water are provided and snail-infested rivers are several miles away,
the S. haematobium infection rate falls to practically nil. Apart from living
conditions, there are obviously a number of other factors that can influence
the bilharziasis infection rates.
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