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Report on a Preliminary Survey by the WHO
Bilharziasis Advisory Team in Upper Volta

DONALD B. McMULLEN 1 & JEAN FRANCOTiTE 2

The WHO Bilharziasis Advisory Team made a survey in Upper Volta during May and
June 1960. Data available indicate that S. haematobium is widely scattered throughout
the country and that about 50 % of the population, or more than 1.5 million people, are
infected at some time during their lives. The examination offaeces is not a common practice,
and it is therefore impossible to estimate the prevalence of S. mansoni and the intestinal
helminths. The available evidence indicates, however, that S. mansoni is more prevalent in
the country than is generally suspected. The distribution of the known snail habitats and
the bilharziasis foci indicate that most of the major watersheds are infested, but that trans-
mission sites may be rather sharply defined. It will be necessary to take this and various
seasonalfactors into consideration in planning a bilharziasis controlprogramme.

An analysis of the various public health problems in the country indicated that a pro-
gramme of bilharziasis control would not be ofpractical value unless it was combined with a
general attack on filth- and vector-borne diseases, and that it was essential to consider
such a programme in conneixon with plans for the development of water and soil resources.

INTRODUCTION

In 1958 the World Health Organization estab-
lished the Bilharziasis Advisory Team, composed of a
parasitologist-epidemiologist and a public health
engineer with experience with irrigation projects.
This team was to operate on an interregional basis
and would be available to make surveys in various
countries at the request of the governments con-
cerned. In response to such a request from the
Government of the Republic of the Upper Volta, the
team made a survey in that country during a
33-day period in May and June 1960. The material
obtained during this survey may be taken as an
example of the type of report that has been prepared
on surveys in 14 other countries since the establish-
ment of the team. The stated objectives of such
surveys are as follows.

(a) To estimate the seriousness of the bilharziasis
problem in each country; to determine whether
there have been changes in prevalence and morbidity
rates, especially in relation to the development of
irrigation schemes; and to advise on the most
up-to-date control methods applicable to local
conditions.

(b) To investigate methods for the prevention of
the spread of bilharziasis in connexion with the

Team Leader, WHO Bilharziasis Advisory Team.
2 Irrigation and Sanitary Engineering Consultant, WHO

Bilharziasis Advisory Team.

development of hydro-electric power systems and
irrigation methods or other economic or engineering
schemes.

(c) To review community development pro-
grammes in areas where the bilharziasis problem
exists with a view to advising on measures for the
prevention of bilharziasis.

(d) To appraise freshwater ecology data and to
suggest appropriate ecological control measures in
the planning of irrigation, drainage and water
management schemes; if no such data are available,
to plan studies in this field.

(e) To make recommendations for the co-ordina-
tion of activities of agencies responsible for the
prevention of the spread of the disease and those
involved in the development of water resources.

(f) To consider the economic implications of
engineering control methods proposed for the
prevention of the spread and for the control of
bilharziasis.

(g) To advise on long-term plans for bilharziasis
control.

PREVALENCE, EPIDEMIOLOGY AND IMPORTANCE
OF BILHARZIASIS

Prevalence of bilharziasis in Upper Volta
Schistosoma haematobium. In the West African

countries previously surveyed by the team, data on
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the prevalence and distribution of S. haematobium
were almost non-existent or of relatively little value
for pin-pointing important foci and for use in
organizing control programmes. In these countries a
great deal of the data available came from hospitals,
dispensaries, and mobile survey teams. These units
usually sort out the cases on the basis of complaints
and the prevalence rate for S. haematobium infection
is based on the total number of persons examined.
The rates determined in this way are always quite
low. A good many of the data available in Upper
Volta also were of this type. For example, 9103
cases were reported in 1958 and 13 246 in 1959, out
of more than 1.25 million persons examined per year.
Other data available in Upper Volta show that
figures of this type have little relationship to the
actual prevalence.
Most of the data acquired before 1950 in Upper

Volta were of little value in determining prevalence,
but Deschiens (1951) reviewed the information
available and listed eight of the major towns in the
country as foci and estimated that 46% of the
population were infected with S. haematobium.
In a letter 1 sent out from the Ministry of Health to
medical officers the methods for conducting more
adequate surveys were well presented. This was
followed in Upper Volta by a series of urine surveys
that vary in quality in different parts of the country,
but the data obtained are among the best available
from the countries south of the Sahara and the results
can be used to obtain a rather clear picture of the
general distribution of S. haematobium. The most
extensive of these surveys were by Sansarricq &
Marill 2 and Marill (1957). Since much of this
material is scattered through many reports and
virtually impossible to use in its present form, a
summary of the data found has been given in a
series of tables and an attempt has been made to
locate important areas on the accompanying map.
Differences in spelling, the lack of a complete set of
large-scale maps, etc. made it impossible to locate all
the villages.

In Table 1 it will be noted that surveys among
children showed that in two villages (Dohoun and
Koungoussi) all of them were infected. Five villages
surveyed did not have the infection, 21 had less than
10% and 34 had more than 50% infection.
Table 2 lists the various centres that have been

1 Instruction NO 3/51, Enque6te sur les bilharzioses en A. O.F.,
7/6/51.

' Reported in an unpublished document (1957) entitled
Bilharziose ti Schistosoma haematobium, Haute Volta,
Region Bobo-Dioulasso.

reported to have S. haematobium infection but where
definite data were lacking. The comments made
above about the location of these villages on the
map apply to this list.

Table 3 summarizes the data contained in Table 1,
from villages where actual numbers of persons
examined, etc. were given. In this table it will be
noted that the percentages given, where the sex of the
children was recorded, indicate that the males had a
much higher rate than the females. However, the
much larger group where the sex of the children was
not recorded, but which probably was predominantly
males, gives a somewhat different impression.

Table 4 gives a summary of the data obtained from
those villages where predetermined ratios of adult
males, adult females and children were examined.
In general, the infection appears to be slightly more
common in adult females than in males, and the
infection is considerably less common in adults than
in children. These data indicate that if Deschiens'
estimate of 46% is applied only to those actually
passing eggs, it may be too high. However, if one
considers that (a) 30%-45% of the children have
active infections, (b) some adults no longer pass eggs
from an earlier infection, and (c) some adults
acquire the infection later in life and are passing
eggs from this or an earlier infection or both, it
may be that about 50% of the population, or more
than 1.5 million people, do become infected at some
time during their lives.
Nothing is known about the residual effects which

these infections have on the people. It was noted in
the annual reports, however, that chronic urogenital
disturbances, such as cystitis, lithiasis and unspecified
conditions, were very common. While this is ascribed
to venereal disease in the reports, and it is stated
that many of these cases were drug-resistant, one
wonders what proportion of these conditions may
have been caused by chronic S. haematobium
infections.

In a an unpublished report 3 on a malaria survey
made in the vicinity of Man, Republic of Ivory
Coast, by a team from Centre Muraz, Bobo-Diou-
lasso, it was noted that the splenic index among
children at Boue was considerably higher than the
parasite index. Since this village was found to have
S. haematobium infection, it was suggested in the
report that this infection might be a factor. A
perusal of two different tables in the report gave the
data shown in Table 5.

' Rapport sur la Mission effective dans la Region de Man,
Republique de la Cote d'Ivoire, du 21 mars au 8 avril 1960.
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TABLE 2
SUMMARY OF OTHER CENTRES WHERE S. HAEMATOBIUM
INFECTION IS KNOWN TO BE PRESENT BUT FROM WHICH

LESS DEFINITE DATA WERE AVAILABLE

Village | AdministrativeVillage ~~~~division
Niyonbini
Batie
Bati6-Nord
Lokosso
Bouss6ra
Kpampkouna
Tomboli
Boropo
Ouango-Giflni
Tehini
Bamako
Tourni
Kiribina-Karaflgu6la
Douna
Yaho
Oury
Didyr
Imassago
Kokologo
Nanoro
Pouni
Reo
Sigl6
Kindi
Pela
Thyou
S6g6n6ga
Kassouka
Thiou
Namissiguima
Zogor6
Ingane
Basci
Ziga
Gorum-Gorum
Bani
Martioyi
Garyodgi
Barsalogho
Tougouri
Boulsa
Pinsa
Korsimoro
Mane
Bogand4
Diabo

Gaoua
Gaoua
Gaoua
Gaoua
Gaoua
Gaoua
Gaoua
Gaoua
Gaoua
Gaoua
Di6bougou
Orodara
Banfora
Banfora
Boromo
Boromo
Koudougou
Koudougou
Koudougou
Koudougou
Koudougou
Koudougou
Koudougou
Koudougou
Koudougou
Koudougou
Ouahigouya
Ouahigouya
Ouahigouya
Ouahigouya
Ouahigouya
Ouahigouya
Ouahigouya
Ouahigouya
Dori
Dori
Dori
Dori
Kaya
Kaya
Kaya
Kaya
Kaya
Fada N'Gourma
Fada N'Gourma
Fada N'Gourma

The data from the first five villages show that the
parasite index is either higher than the splenic
index or the latter is only slightly higher. The data
from the other seven villages show that the differ-
ence between the splenic index and the parasite
index ranges from 21 % to 51 %. From the present
authors' survey in Ivory Coast, it is known that three
of the latter villages are S. haematobium foci, with
25% to 66% of the children infected. Similar areas
may be found in Upper Volta and a study of the
etiology of the enlarged spleens and possible implica-
tions would be of interest.

Schistosoma mansoni. As a result of the selective
methods used in the examination of patients, and the
relative difficulty of making faecal examinations,
there are no statistically valid data on the prevalence
of S. mansoni in Upper Volta. In his review Des-
chiens (1951) reported the parasite at Ouagadougou
and Bobo-Dioulasso and estimated that 8% of the
Upper Volta population was infected. Scraps of
information in recent reports indicate that the
parasite may be endemic in at least eight general
areas (Table 6), but all of the towns mentioned are
simply hospital centres to which severe cases gravi-
tate. The few data available and the presence of
the intermediate hosts for this parasite in the southern
part of the country (see following section) indicate
that this infection may be more common than is
generally supposed. There is some meagre support
for this idea in the various reports.
At the Bobo-Dioulasso Hospital in 1959, 292

faecal examinations were made on patients with
gastro-intestinal complaints. Of these, 99 (34%.)
had S. mansoni and four of the eight patients hospita-
lized were children under one year of age. Examina-
tion of the more recent records revealed that during
the first few months of 1960 the ratio of S. mansoni
cases found to those of S. haematobium was 47:137.
Considering the relative unpopularity of stool
examination and the ease with which symptoms of
S. haematobium infection can be elicited and the
diagnosis made, this is a rather high ratio.

SUMMARY OF DATA IN TABLE I
TABLE 3

FOR VILLAGES IN WHICH ACTUAL NUMBERS OF PERSONS WERE EXAMINED

Children

Females Mixed Total

Adults

Males Females Total Mixed

43/156 5 176/18 265 5 500/18 918- 213/925 241/925 453/1850 147/867 6 100/21 635

27% 28.3% 29.1 % 23% 26% 24.5% 17% 28.1 %

Mixed
population-I

12
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TABLE 4
SUMMARY OF DATA FROM AREAS WHERE

PREDETERMINED RATIOS BETWEEN ADULT MALES,
ADULT FEMALES, AND CHILDREN IN EACH VILLAGE

WERE EXAMINED a

Group Number Number PretgGroup examined positive Percentage

Children 1900 833 44

Adult males 925 213 23

Adult females 925 241 26

Total J 3750 1 287 34

a See Table 1.

Since the team's visit in Navrongo, Ghana, in
1959, a survey has been made of the persons coming
to the hospital there and it has been found that
about 10% have S. mansoni. At Po, just a short
distance across the border in Upper Volta, faecal
examinations have not been made and the parasite
has not been reported.
The data avaiiable indicate that scattered trans-

mission sites may occur throughout the Black
Volta and Comoe watersheds in the southwestern
part of the country. The team's finding of Biom-

TABLE 5
SUMMARY OF SELECTED DATA FROM A MALARIA

SURVEY MADE IN THE VICINITY OF MAN, IVORY COAST

Splenic index Parasite index
Village No. inf./

%
No. inf./ %

No. exam. A No. exam. A

Dain6 17/31 54.8 17/31 54.8

Zeregouin6 26/122 21.3 35/123 28.5

ZagouL 49/169 29.0 37/170 21.8

Kabakouma 29/57 50.9 28/57 49.1

Zouzousso 23/37 62.2 28/37 75.7

Trokpadrou 108/152 71.0 76/152 50.0

Siemien 82/116 70.7 44/117 37.6

B6ou6 41/59 69.5 24/59 40.7

Gbomello 31/49 63.3 6/50 12.0

Bagouin6 18/25 72.0 9/25 36.0

Gbanbegouin4 49/71 69.0 15/71 21.1

Lagoulal6 49/67 73.1 15/68 22.0

TABLE 6
SUMMARY OF CENTRES FROM WHICH

S. MANSONI INFECTION HAS BEEN REPORTED

Village Report

Koudougou Some S. mansoni

Banfora Some S. mansoni

Fada N'Gourma 6 S. mansonl (1955)

Tenkodogo 7 S. mansoni (1957)

Bobo-Dioulasso 36 S. mansoni (1958)

Bobo-Dioulasso 35 S. mansoni (1959)

Nouma 4 S. mansoni (1959)

Ouahigouya 2 S. mansoni (1958)

Gaoua 3 S. mansoni (1958)

phalaria at Tenkodogo and reports of cases from
that same area indicate that at least the lower
reaches of the White Volta may contain foci. On
the other hand, in areas where the parasite might be
suspected, it is of interest that surveys involving
several hundred stool examinations have shown
Trichomonas, amoebic cysts and trophozoites,
Taenia, etc., but no S. mansoni. There is no evidence
that the parasite is endemic in the northeastern part
of the country. At present it is impossible to estimate
how many persons in Upper Volta are infected with
S. mansoni.

Intermediate hosts
Attempts were made by the team to find molluscs

in all the areas visited. While it was possible to
observe numerous potential habitats throughout the
country, apparently it was not the ideal season for
snail surveys. In many cases the habitats had been
completely dry for several months, in others only
stagnant pools unsuitable for snails remained, and
in a few places the wet season was beginning and the
habitats had only recently received fresh water. In
the first two types of habitat, usually only shells of
snails were found, and the other places cannot be
considered negative without further study. Many of
the recently filled habitats were also negative or had
only immature snails that could not have been
producing cercariae. At present it appears that the
general lack of irrigation schemes and other water
resource developments tends to confine most of the
transmission of bilharziasis to natural bodies of
water and ponds.

2
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TABLE 7
SUMMARY OF AREAS IN UPPER VOLTA REPORTED TO HAVE BULINUS

AND BIOMPHALARIA

Bulinus (Physopsis) Bulinus (B.) forskaiii Biomphalarla

From previous reports

Leo

Garongo

Tangar6

Barasgo

Guirgho

Bobo-Dioulasso,
vicinity: 6

Tambili

Zitenga

Tieb6I1

Djiba

Toudou

B6r6

Kayao

Fada N'Gourma

Bobo-Dioulasso,
vicinity: 5

Bobo-Dioulasso,
vicinity: 4

From observations by WHO Bilharziasis Advisory Team

Liguidi-Malrama

P6

P.K. 55,a south of
Ouagadougou

Koudougou,
vicinity: 2

P.K. 5, south of
Ouagadougou

Gaoua

Banfora, vicinity: 2

Sian

P.K. 4, south of Ouagadougou

P.K. 5, south of Ouagadougou

Gouga

P.K. 55, south of Ouagadougou

Nobili

P6

P.K. = Kilometric point.

These observations and a study of the data on
rainfall (averages for 10-40-year periods up to
December 1958) indicate that transmission in Upper
Volta may be quite seasonal, except in a few places
where suitable habitats exist throughout the year.
In some instances, it may even be possible that
conditions for the development of cercaria-producing
populations of snails may occur only occasionally,
during a period of several less dry years. A few of the

potential habitats seen had been dry for more than a

year and the presence of dry shells may have been no
indication that they had recently been breeding
sites. The only relatively dense living population of
mature snails which had reached the age of cercarial
production was found in a permanent reservoir at
the edge of Po. This consisted of Bulinus (Physopsis)
sp., and an examination of the collection showed
that 30% of them carried an infection with a mamma-

Guiaro

Bourra

Bousa

Lougogo

Soubega

Manga

Hound6

Santidougou

Sidenga

Agonon

Mousa

To6c6

Bind6

Nob6r6

Yalou

Koungoussi

Gaoua

Banfora

Bandassago

Goubr6

Penti4ri

Tenkodogo

Di6bougou

Tougan

Koudougou,
vicinity: 2

Tenkodogo

14



SURVEY BY WHO BILHARZIASIS ADVISORY TEAM IN UPPER VOLTA

TABLE 8
SUMMARY OF POTENTIAL HABITATS EXAMINED

Type No. examined No. negative Bulinus (P.) Bulinus (B.) I Biomphalaria Other | Bivalves

Barrages, reservoirs,
causeways, etc. 38 17 9 8 3 10 9

Lakes 6 1 1 1 0 1 0

Streams, pools, etc. 24 15 3 4 0 5 1

Bayous 4 3 1 0 0 0 0

Irrigation canals 2 a 2 0 0 0 0 0

Borrow pits 2 a 1 1 1 0 0 0

Fish ponds 2 a 2 0 0 0 0 0

Total 78 41 15 14 3 16 10

a Localities, rather than actual number of habitats examined.

lian type of schistosome, presumably S. haematobium.
In the other areas, where the habitats were less
permanent, it appeared that in the northeastern part
of the country transmission would probably be
limited to a period between August and November.
In the southwestern part of the country the period of
transmission in such habitats may be somewhat
longer, possibly from June to November. It appears
that these seasonal limitations may be used to save
effort and expense when control programmes are
planned. However, it will be necessary to study the
effects of the seasonal and year-to-year variations
in rainfall on snail breeding, survival, infections and
geographical distributions before control measures
can be applied intelligently. Also it should be
remembered that water resource developments
which increase the number of snail habitats or
prolong the period of cercaria production, or both,
will result in an increase in bilharziasis prevalence
and in the intensity of the infections.

Table 7 summarizes the information available on
the distribution of the two different types of inter-
mediate host and Bulinus (B.) forskalii. Before the
team's visit Bulinus (P.) sp. had been reported from
35 areas and 14 sites were added during the survey.
While collection records for this snail indicate that
habitats are relatively numerous in the southern part
of the country, scattered foci have been found in the
north and prevalence data indicate that undiscovered
habitats must be present. B. (B.) forskalii had been
reported previously in five habitats in the vicinity
of Bobo-Dioulasso. The team found this snail in

ten additional sites. While the known habitats for
this species are widely scattered, they tend to be in the
southwestern part of the country. Table 8 summa-
rizes the types of habitat examined and what snails
were found. Under the circumstances and the
limitations of such a brief survey, it appears that
streams and reservoirs are the most commonly
infested habitats.

Biomphalaria had been reported previously in
four sites in the vicinity of Bobo-Dioulasso. The
team found this snail in two habitats in the vicinity
of Koudougou and in one at Tenkodogo. It will be
noted on the map that these sites are widely separated.
and in different watersheds.
During the surveys two species of bivalves were

found in ten widely scattered sites, Lanistes in seven,
Lymnaea in three, and Gyraulus in three. The last
species was the only mollusc found (shells only) in
the dried habitats in the vicinity of Dori, in the
northeastern part of the country. One gets the
impression that the life of molluscs in Upper Volta
is often a difficult one.

Relationship of bilharziasis to other diseases

F: While greater emphasis seems to have been placed
on the other diseases in Upper Volta, especially
those considered to be among the grandes endemies,
malaria appears to be the most common and most
important single disease in the country. This
impression was gained from medical officers in the
field and from the review of various reports. For

15



16 D. B. MCMULLEN & J. FRANCOTTE

example, in 1959 there were 226 838 cases of malaria
reported from all the medical units in the country,
out of 1 277 090 persons examined. While a great
many of these cases were reported by dispensaries on
the basis of clinical symptoms alone, some specific
data lead one to conclude that malaria prevalence is
much greater than these figures indicate.

In a survey 1 made by the Service des Grandes
Endemies in the vicinity of the Sourou River in 1954,
among 4906 persons examined under 20 years of
age, the splenic index was 72.45% and the parasitic
index 86.7%. Among 942 persons over 20 years of
age, the same indices were 2.95% and 75.5 %
respectively. Nearly 99% of these infections were
Plasmodium falciparum and the remainder were P.
malariae. In many of the villages surveyed the
children in the age-groups 0-5, 6-11 and 12-23
months were all infected. In the examination of
299 schoolchildren in Gaoua, 39% were found to
have positive blood smears. In the school at Massala,
52% of 105 pupils had splenomagaly and 10% had
positive blood smears. In the annual report of the
Health Service for 1952 it was said that 24% of
12 827 schoolchildren examined had enlarged
spleens. In all but one area visited by the team,
malaria was considered the greatest single cause of
morbidity. It was impossible to reach any conclu-
sions concerning mortality rates, but they must in
all probability be high.

Meningitis and measles occur in epidemics in
Upper Volta and are greatly feared because of their
dramatic course and the high mortality they cause.
In several areas it was stated that these two infections
and malaria produced a 50% mortality among chil-
dren in the 0-2-year age-group.

Leprosy is still a serious problem in the country
and one source indicated that there may be 100 000
cases. The number of cases of trypanosomiasis
has been greatly reduced but the residual for the
initiation ofepidemics remains. Trachoma is a major
public health and economic problem. In 1959 a
total of 33 527 cases of dysentery were reported.
While 6877 of these were said to be of amoebic
dysentery, one cannot be certain how many were
confirmed by microscopic examination. It is known
-that a great many of the other dysentery cases were
diagnosed in the dispensaries on a purely clinical
basis.
While it is generally agreed that the intestinal

helminths are practically universal, it is impossible

,LReported in an unpublished document entitled Valle
du Sourou. Rapport entomo-,pidemiologique.

to get substantiating data on prevalence. In con-
nexion with a trypanosomiasis survey made by a
team from Centre Muraz, stool examinations were
made on 114 persons, mostly children, in Diemanso,
Kassoba, Souma and Dinderesso. Of these, 20%
had hookworm and it was simply stated that several
were infected with Taenia and Ascaris. The annual
report of the Health Service for 1949 gives the
results obtained from the faecal examination of
60 Europeans and 2763 Africans with dysentery.
The percentages have been calculated and summa-
rized in Table 9.

In nearly all hospital reports hookworm is given
separately and other intestinal helminths appear in
a category headed " intestinal worms ". In the
reports from the dispensaries and mobile teams both
these types of parasite appear under the latter
heading. In 1959 a total of 2724 hookworm cases
was reported and from both sources there were
25 579 cases of " intestinal worms ". Considerable
importance was attached to the prevalence of hook-
worm and its association with anaemia in reports
and in discussions with medical officers, but signi-
ficant data were not found. It did appear, however,
that hookworm infections were more common in
the southwest and less so in the drier northeast part
of the country.
Of 299 blood smears examined at Gaoua, 11%

had microfilariae. In the vicinity of Bobo-Dioulasso

TABLE 9

SUMMARY OF PREVALENCE RATES OF INTESTINAL
PARASITES AMONG PATIENTS WITH DYSENTERY

Percentage positive
Parasite

Europeans Africans

Endamoeba histolytica 38 70

Eschirichia coli 62 61

Giardia 37 16

Balantidium 0 0.5

Trichomonas 0 5

Hookworm 0 20

Ascaris 5 2

Strongyloides 1 1

Trichuris 25 0.4

Enterobius 0 0.6

Taenia 5 12
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some elephantiasis has been reported, but data from
one survey indicated that Dirofilaria perstans was
much more common than Wuchereria bancrofti.
In nearly all of the centres visited foci were mentioned
where dracunculosis and onchocerciasis were serious
problems. About 6000 to 10 000 cases of the former
infection have been reported annually since 1951.
It was stated that large tracts of fertile land had
been abandoned as a result of onchocerciasis in the
southern parts of the Red and White Volta River
watersheds. This usually occurs when about 30%
of the people in a village are blinded by the infection.
These areas are relatively obvious on the maps of the
country which show population distribution. As
far as records indicate, however, blindness and
migrations from infested areas have caused this
disease to assume importance out of proportion to
the actual number of cases.
Data were scarce on parasitic infections in do-

mestic animals. In one instance it was stated that
about 40% of the calves die of parasitic infections.
In 1959, 1200 livers of inspected cattle were con-
demned because of Fasciola gigantica. In Tougan
the veterinary officer reported that 30% of 61 1 cattle
inspected in 1959 had fascioliasis. However, the
parasite is not considered a serious problem in the
country. Cysticercosis, enchinococcosis, and sarco-
sporidiosis are common. Reports on the presence
of Schistosoma bovis varied in each area visited.
Trypanosomiasis and anthrax were said to be the
most serious problems. From the records and inter-
views there is some doubt whether stock raisers and
veterinarians would be much interested in co-
operating in the control of the intermediate hosts of
snail-borne diseases.

DISEASE CONTROL

Factors related to the economic development
of the country will be discussed in the following
major section, but it can be said here that natural
resources are meagre, that there is a lack of sufficient
rainfall in much of the country, and that generally
the soil is.poor. In spite of these adverse features,
the population is relatively dense and as a result the
average living conditions, educational attainments,
etc. tend to be quite low.

Medical and health services
The work of the Ministry of Public Health and

Population is carried out primarily by the "Assist-
ance Medicale Africaine " (AMA) and the "Service
des Grandes Endemies " (SGE), formerly the SHMP.

There is also a programme connected with the
schools but it is closely related to the AMA and the
SGE. The functions of both major units are impaired
by lack of funds nd personnel. In 1959 plans
called for 43 medical officers, 21 medecins africains,
three pharmacists, 26 midwives, and a total of 753
nurses, technicians, etc. Not all of these positions
were filled at the time of the survey. The major
hospital was in Bobo-Dioulasso, but a large one was
under construction in Ouagadougou at the time of
the team's visit. There were 22 medical centres
throughout the country and all of these except three
were visited by the team. In addition, 188 treatment
centres, maternity clinics and dispensaries were
distributed in 37 administrative units throughout the
country. In nearly all the areas the shortage of
personnel made it imperative for the SGE and the
AMA to work together and often the medical officer
present was in charge of both programmes. In
many of the smaller centres, the presence of a single
microscope in one of the local SGE and AMA units
determined who made the microscopic examinations
of blood, urine, etc.

In theory the SGE units are in direct contact with
the villages and rural populations, but they are
primarily concerned with leprosy, trypanosomiasis
and the treponematoses. The AMA is in charge of
hospitals and related medical services. In parts of
the country where there are nomads, however, the
SGE is the principal medical service. There was
some feeling by certain authorities that with the
marked decline of trypanosomiasis and the trepo-
nematoses, the SGE could use its mobility and
village contacts in attacks on such diseases as malaria,
bilharziasis and other helminthic infections. If this
should be done it would require considerable
reorientation, additional support and personnel.
The physicians are oriented primarily towards the
use of chemoprophylaxis and treatment as prevent-
ive medicine techniques; the technicians and nurses
have had relatively little practice in the examination
of excreta; and sanitarians are non-existent. In the
past, studies made on the helminthic diseases have
been of only passing interest because chemoprophy-
laxis did not lend itself to an effective control
programme, and after some information had been
obtained on prevalence and distribution, that was
essentially the end of the matter.

In one of the documents obtained from the
Ministry of Information, the statement was made
that the AMA and SGE saw or visited a total of
2013 115 persons in 1959, with nearly eight million
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consultations. With the number of personnel
available, even when all levels of training are con-
sidered, it is obvious that the work load was sizeable.
In order to accomplish this Herculean task short
cuts had to be taken and, while the total number of
persons examined and of consultations is impressive,
there is practically no information available on
geographical distribution, factors influencing the
epidemiology of each disease, prevalence, etc.
Until data of this type are available, it will be
impossible to set up basic control programmes or to
make reasonable judgements on the relative import-
ance of the various diseases. This is particularly true
of intermediate host and vector-borne diseases,
where transmission is directly associated with the
habitats of the hosts and vectors and with human
contact.
The Ministry of Health does not have personnel

trained in public health engineering, environmental
sanitation, or public health education. Rural and
urban water supplies are the responsibility of the
Ministry of Public Works but no one on the staff of
that Ministry has been trained in sanitary engineer-
ing. There was some interest expressed in attempting
to correct this deficiency by giving special training
in this field at the School of Public Works in Bamako,
Mali Republic.

Environmental sanitation
The ultimate solution to the bilharziasis problem

and that of the control of other filth-borne diseases
must be based on improved environmental sanitation.
However, this approach requires the co-operation of
the people, and this is difficult to obtain in areas
where the general educational level and the average
annual income are low. Even under ideal circum-
stances, marked improvement of conditions and
reduction in the prevalence of such diseases with this
approach could not be expected to occur in less than
a generation. This means that other measures must
be used in the interim, but it should be emphasized
that, regardless of when an environmental sanitation
programme begins, there will be an interval during
which expensive, repetitive measures will have to be
taken. The longer it takes to initiate such a pro-
gramme, the longer these measures will be required.

Water supplies. In the rural areas, especially at
certain times of the year, water of any kind is often in
short supply. Observations in the field showed that,
as a result, almost anything wet will be used. To
those who have never been driven to the extremity of
using such sources, they appear incredible.

To help correct this situation, the Ministry of
Public Works has a well-digging programme and
dams are being built to store run-off water. The
former will provide deep wells with adequately
protected heads, which should provide better water
than the commonly used shallow depressions that
have been scooped out in low places. However, in
one instance it was observed that the clear water
from a well and its head were being used for the
washing of clothes. The wash water was allowed
to go back into the well, while in a near-by stream
bed a muddy pool, which was supplied by seepage,
was used for drinking. In other areas, with even
less adequate water supplies, the people often
believe that they have sufficient water and marvel
at the concern of the authorities who wish to dig
wells. Plans include the provision of 1000 village
wells and 250 small dams.

There are many wells of varying depth and degrees
of contamination in major centres such as Ouaga-
dougou and Bobo-Dioulasso. Polluted streams in
such centres also serve as water sources. In the
former city there are three dams relatively close
together in the same watershed. The reservoir
slightly above the city serves as the municipal water
supply. The watershed and the reservoirs are on
relatively flat terrain and the water is collected from
a rather heavily populated area. The two lower
reservoirs are along the margin of the city and receive
drainage from a system of ditches and stream beds
which serve as open sewers, which more or less
carry away waste. With the rapid growth of the city
and the resulting demand for water, plans have been
made to channel the sewage to a point below the
third dam. Wells and other sources serve as water
supplies in other population centres and filtration
or chlorination is required before it can be considered
potable.

Borrow pits. With the rapid growth of Ouaga-
dougou, there is an increasing demand for clay for
building houses. The numerous shallow pits from
which the clay comes catch water and often make
suitable habitats for mosquitos and snails.

Urban sanitation. There are no sewerage systems
in the country. Ouagadougou does have two public
lavatories for a population of 70 000. Refuse from
houses and markets tends to accumulate and it
offers harbourage for flies and rats. Pollution by
human waste is very common.

This listing of the undesirable features about the
sanitary conditions in the major population centres,
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and the need for potable water supplies, may
appear to add up to a hopeless total of items that
need attention. Actually these items simply repre-
sent the long-range steps that any poorly developed
area must take to improve the health and living con-
ditions. Eventually the larger population centres will
require water supply systems with treatment plants,
sewerage systems that will protect the water supplies,
channelling of streams, drainage and grading,
garbage disposal, etc. These developments will not
be practical without provision for maintenance of
the structures and for education of the public to a
point where they can appreciate their value and
co-operate in their use. One suggestion that is
commonly made is that such educational pro-
grammes should start with the teachers and pass
through them into the schools. On the surface this
appears to be a good idea but the following quotation
from the Report of the Commission of Enquiry into
the Health Needs of the Gold Coast (1952; para. 167)
may be considered pertinent to Upper Volta: " So
far as prevention [of disease] is concerned, instruction
in hygiene is a step in the right direction, but the
teaching of hygiene in the schools without even the
rudiments of sanitation is clearly of little value and
the practice of hygienic habits is impossible. It is
equally of little use teaching schoolchildren hygiene
or treating their preventable diseases, if after school
they return to a village without any sanitary ameni-
ties". At present the schools and villages do not
have the sanitary amenities and only 9% of the
children attend school. Changes that fill basic needs
will be required before the more advanced ones can
be dealt with. In a discussion of the " unhappy
paradox " of agricultural overproduction in some
parts of the world and substandard nutrition levels
in others, Harrar (1961) makes the following
statement: " ... the future economic growth of
many of the less well-developed nations of the world
will depend precisely upon the rapidity with which
their citizens can be trained for the multiplicity of
responsibilities related to agricultural production,
distribution, marketing and utilization and attend-
ant occupations ". With only a small percentage of
the children attending school, this general problem of
education is irrevocably related to the economy and
the health of the people in Upper Volta.

Rural sanitation. This is non-existent but during
certain seasons the combination of rapid desiccation
and the action of the sun must be quite effective in
reducing the transmission of some filth-borne
diseases. Next to the provision of a water source,

that of safe bathing and laundering places and of
simple waste disposal facilities should be the first
step to be taken in the villages. As has been indicated
above, maintenance and proper use of such facilities
must be accompanied by health education or they
will be a waste of effort. There is a plan in Upper
Volta for a three-year course for 14-17-year-old
adolescents in the rural areas. This is intended to
provide practical training in agricultural methods,
etc. It may be that elementary instruction in hygiene,
sanitation and disease prevention could be included.

AGRICULTURAL AND WATER RESOURCE DEVELOPMENT

The average annual rainfall in the southwestern
part of the country, according to a 1958 report of the
Hydraulics Service, is 1253.7 mm and it decreases to
518.4mm in the northeast. In the former the monthly
average ranges from 2.7 to 262.9 mm, with Novem-
ber through March essentially without rain and
with the greatest fall in August. In the northeast
the pattern parallels this but the monthly average
ranges from 0 to 182.7 mm, with the months of
October through May essentially without rain. In
many areas bare rock is exposed, in others the soil is
relatively impermeable and has little vegetation for
cover. As a result the rain, which tends to come in
violent downpours, causes a great deal of erosion and
most of the water is lost in flash floods. The effect of
these seasonal fluctuations on the intermediate hosts
and the transmission of bilharziasis have been
discussed in a previous section.

In the circumstances it is obvious tiat improved
agricultural methods, soil conservation, flood con-
trol, and water storage are primary problems in
Upper Volta. In the past thirty years the population
pressure, poor farming methods, soil erosion, over-
grazing, etc. have resulted in the extensive encroach-
ment of desert flora from the north. In the vicinity of
Ouahigouya there is an excellent three-year-old soil
and water conservation programme which involves
contouring and increased soil percolation. At present
7000 ha are included in this programme and the
results obtained demonstrate its value. Unfortun-
ately it will cover only a relatively small area, in
comparison with what needs to be done. It has been
estimated that 1.5 million ha, with a population of
three million people, should be included in such a
programme within the next twenty years.
With contouring and increased water absorption

by the soil, this project tends to eliminate the accu-
mulation of surface water for long periods, and no
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snail breeding and bilharziasis transmission sites
were observed. However, a dam and reservoir are
being planned for the area and may provide such
sites unless precautions are taken.

In regard to arid and semi-arid areas, it has been
shown repeatedly in Egypt, Sudan, Southern
Rhodesia, Congo and elsewhere that the spread and
intensity of bilharziasis increases from 1 %-IO% to
35 %-80% in areas where water conservation and
irrigation projects provide snail habitats and extend
the season of transmission. Some of the agricultural
and irrigation methods reported by the WHO
Bilharziasis Advisory Team 1 in Ghana, Kenya and
Iraq appear to reverse this trend. This has been
done by careful water management and a reduction
in the amount of human contact with the water.

Bilharziasis also flourishes in areas where there is
too much water, e.g., marshes, swamps, seepages.
Because of the flat terrain, Upper Volta has such
areas, in spite of the long dry season. In this type
of area, drainage and land reclamation tend to
reduce the number of snail habitats. After such
measures have been taken, residual snail colonies
that might remain could be controlled by improved
agricultural methods and molluscicides.

It was stated that an inter-ministerial organization
existed in Upper Volta for the over-all planning of
such projects. The personnel directly involved in
such plans were quite aware of the importance of
sanitation and disease control measures but there
was little evidence that practical steps had been
taken. In several countries surveyed by the team,
special funds have been allocated for this purpose.
It was stated that in Upper Volta funds for resource
development were difficult enough to obtain and
that there was no obvious source for the support of
these less tangible aspects of projects.

Agricultural practices
While the agricultural methods in general use

appear to be primitive, they supply food for a
relatively large population. Millet, maize, yams and
rice are common staples, but the last of these is often
looked upon as too expensive to eat and is for sale
only to the more prosperous segment of the popula-
tion. In general, there tends to be a relative abund-
ance ofproduce in the southwest, but lack ofcommu-
nication and buying power in some other sections
prevent an equitable distribution. In the more
fertile, low-lying sections mounding or furrowing,

' See the article by McMullen et al. on page 25 of this
issue.

done by hand, is used to retain water or to obtain
different degrees of moisture suitable for various
crops. In the drier and higher parts of the country,
often only small holes are hacked into the hard soil
just before the rainy season and a few seeds are
dropped in each one. The use of ploughs and draught
animals was observed only at the Lantaogo co-
operative scheme, near Fada N'Gourma.

Irrigation, flood control and drainage
Irrigation. With the exception of the marshy

plain in the vicinity of Segedougou and in the
Sourou Valley, all irrigation-agricultural schemes
planned or in operation are on a small scale. The
small schemes usually consist of low dams across a
valley and the water stored is used to supplement
rainfall. Such schemes are the responsibility of the
Rural Engineering Service of the Ministry of Agri-
culture, and the resulting reservoirs will be discussed
in a later section in connexion with similar bodies of
water. It was indicated that in some parts of the
country the people were not sufficiently versed as
agriculturists to take advantage of these schemes.
Because of the season during which the survey was

made, little could be learned concerning the effect of
irrigation schemes on snail distribution, except in
some of the reservoirs. It will be noted in Table 8
that there was evidence of snail populations in
almost half of those examined. None of the canals
was in use and at the time of the survey snails were
not found in the few examined.
The irrigation methods used in established schemes

are of two general types. At Segedougou, Loumana
and Douna earthen dams and dykes are used to
retain water in low, flat flood-plains. In such areas
the people use mounds or ridges and the natural
contours as the basis for the distribution of crops
and the adjustment of water levels. In effect, this is a
type of basin irrigation. In the first of these areas,
the people have not fully accepted this method of
farming and only 500 ha out of the 2000 available
are being farmed. A total of 5000 ha could be made
available there.
At the Dabesna, Lentaogo and Malba schemes the

water in the reservoir is used to supplement rainfall
for crops below the dam. Lateral canals from each
end of the dam can be used for irrigation and the
former stream bed serves as a drain. In the last two
schemes they also use the floor of the reservoir for
crops as the water recedes, using methods somewhat
similar to those described in the previous para-
graph.
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Nothing is known about the effect these schemes
have had on the prevalence of bilharziasis in the
associated population. As will be seen in Table 1,
however, surveys made in 18 villages in the Sege-
dougou area in 1956-57 showed that bilharziasis
infections ranged up to 67%. At Malba, 54% of
the schoolchildren examined were infected with
S. haematobium, and in a superficial survey of 23
persons at Douna, 14 (61 %) had haematuria. No
surveys have been made in the other areas mentioned
but, as will be seen from Table 1 and the map,
irrigation schemes are not necessary for the support
of heavy bilharziasis infection rates. Since there are
new schemes which have not yet had a chance to
change the infection patterns in village populations,
it should be possible to study this relationship in
Upper Volta. In such a study organized surveys
should be made of a cross-section of the population
in an area where the scheme is not more than two
years old, or in an area where such a scheme is to be
built. Periodic checks, especially in children under
10 years of age, would give the data required. Such
surveys should be of as much value to the planners
of the schemes as to the Ministry of Health, since
their success depends partly on the health of the
people involved.

Sourou Valley. An irrigation, flood control,
agricultural scheme has been proposed for the Sourou
Valley in the northwestern part of the country.
This is being discussed separately from the other
schemes because it involves more than twice as great
an area as all the others combined and, if it is com-
pleted, an estimated 48 000 people would immigrate
into the Sourou.
The part of the valley which would be affected

extends from the junction with the Black Volta for
about 110 km northwards and into the Mali Repu-
blic. It contains 23 000 kM2, of which 36 000 ha
could be irrigated, and an additional 65 000 ha could
be cultivated. At present only 10 000 ha are under
cultivation. The gradient is very low, about 3-4 cm
per km, and a natural dike prevents complete drainage
into the Volta. The hydraulic characteristics of the
area are affected more by the rainfall in the Black
Volta watershed and the annual flood than by the
low annual fall in the Sourou drainage system, where
there is a seven-month dry season and not more
than 800 cm of annual rainfall. When the Black
Volta is in flood (August) an average of 350 million
m3 of water flow into the Sourou and cover about
25 000 ha. At present 110 million m3 flow back into
the Volta and the remainder is accounted for by

evaporation, agricultural use, percolation, etc
During the lowest level, 4000-5000 ha remain
covered by water. The fish caught in the Sourou,
especially during the period when the water is low,
account for about 20% of the established value of the
produce from that area. Estimates of the annual
catch vary from 300 to 800 tons. The area is also
very important because some 40 000 head of stock are
brought into the area during the dry season.
The present plan includes a dam of the Volta, a

canal from the reservoir to the Sourou, and a second
dam with gates on the latter to regulate the water
level. All water control would be by gravity and its
flow could be used to generate power. According
to various calculations this scheme would be econo-
mically feasible, with an increase in gross annual
value of the produce from 85.2 million to 1214.2
million francs CFA.1 By some, the Sourou is con-
sidered the country's principal potential resource.
It is of interest that one of the reports on the Sourou
plan refers to the data obtained by the SGE survey
team, discussed in a previous section. In spite of the
prevalence of various diseases reported, it is implied
that there is nothing to be alarmed about on that
score. This is also in spite of the fact that the popu-
lation of the valley would be expected to increase
from 22 000 to about 70 000. Just the concentration
of this population in the area would markedly
increase the amount of the faecal veneer and the
chance of filth-borne epidemics. In the budget
estimates prepared, nothing is shown for disease
control, community development, or environmental
sanitation. It was, however, stated that the inter-
ministerial committee would correct this oversight
when the final plans were made.

Dams, causeways, etc. Such structures come under
the jurisdiction of the Hydraulics Department and
Road Building Service of the Ministry of Public
Works, and the Rural Engineering Service of the
Ministry of Agriculture. Between 1940 and 1950 the
last of these agencies constructed about 100 dams
but many were not properly built and others were of
no use because the hydrological data were inade-
quate. Only a small number of these are still in use.
A new programme was started in 1955, and 15 new
dams are in use, 19 are under construction, and eight
more are planned for 1961. A map of the distribu-
tion of these dams showed that many of them are in
areas where bilharziasis is highly endemic. There is
an increasing demand for such dams and 255

1 Frs CFA 100 = S0.48.
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requests are on file for consideration. The pro-
gramme that has been planned would cost about
7000 million francs CFA. The Hydraulics Depart-
ment has 12-15 dams under its supervision.
The dams are financed by the Government, or in

some cases the villagers pay one third of the expense.
Once a dam is constructed, it is maintained by the
village but it is inspected by officials from time to
time. There is no pre-storage clearance of the reser-
voir, silting and aquatic vegetation are not considered
serious problems, and cleaning of the bed during the
dry season is not done. Most of the areas are so
flat that water take-offs at the base of the dams are
impracticable, but wells at the base are sometimes
used. Fencing the large, shallow ponds is considered
impracticable. The height of the dams ranges from
2.5 to 3.5 m and the reservoirs vary from 1 ha to 765
ha in extent. Some contain water the year round,
but many of them are often dry for two or more
months. Some of the former produce considerable
quantities of fish.

It was stated that there was relatively little loss of
water from reservoirs through the soil. The daily
water loss by evaporation was said to be about 1 cm.
It was thought that the use of cetyl alcohol and
similar materials to reduce evaporation would be
too expensive.

In addition to the types of dam mentioned above,
many causeways have been built across low-lying
areas, the tops being used for roads. The water
caught behind these serves much the same purposes
as the other types of reservoir and also as snail
and mosquito habitats.

Fish-ponds. There are about 100 fish-ponds in the
country, and, because of the seasonal flow in the
streams, these tend to be confined to the southwestern
section. They are supervised by the Water and
Forests Service. The ponds visited at Tin consisted
of a series of six, and there were 42 at Beregadougou,
near Banfora. In the latter case the water was quite
acid and the fish did not thrive. The people are not
much interested in fish-ponds and prefer to buy dried
fish which come from the Niger River. As indicated
above, some of the reservoirs are sufficiently per-
manent to support fish.

Roads, bridges, etc. While travelling over about
4000 km of the roads in Upper Volta, it was possible
to observe various man-made snail habitats that
result from the building of roads and accessory
structures. The causeways have been discussed in
the section on dams. In building these and in

placing culverts, the natural drainage has often
been obstructed, partly from an urge to conserve as
much water as possible. These installations do,
however, offer breeding sites for various disease
vectors. Snails and mosquito breeding sites also were
found in seepages and pools below such structures.
Engineering methods could be used to eliminate at
least some of these habitats, while retaining the
advantages of water conservation.
No snail habitats were found associated with

bridges.

SUMMARY AND CONCLUSIONS

Distribution and importance of bilharziasis in Upper
Volta
While many of the data available on bilharziasis

in Upper Volta cannot be used to determine the
prevalence and precise distribution of S. haema-
tobium, there has been a sufficient number of specific
surveys to give more information than is available
from neighbouring countries. An analysis of the
data from these surveys indicates the following:

(a) The infection is generally distributed through-
out the major watersheds and administrative
divisions of the country. Data on the prevalence
from various villages, however, show that seasonal
hydrological and geographical factors limit the
most important transmission sites. Concentration of
control measures on such sites would be the most
effective approach.

(b) The infection is most common in children,
and slightly more prevalent in adult females than in
males.

(c) It is estimated that about 50% of the popula-
tion, or more than 1.5 million people, have the
infection at some time during their lives.

(d) Nothing is known about the residual effects
of these infections but various types of chronic
urogenital disturbances commonly appear in the
Ministry of Health Reports.

Lack of sufficient data from faecal examinations
makes it impossible to estimate the prevalence and
importance of S. mansoni. Evidence from a few
records and the scattered distribution ofBiomphalaria
indicate that this parasite is probably more common
than health authorities suspect.
There are indications that the prevalence and the

intensity of the infections of both parasites will
increase with the development of agricultural and
water resources of the country. For this reason, it is
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concluded that bilharziasis has a direct bearing on
the country's economy.

Statistics and records
With some additional effort it should be possible

to obtain a great deal more information, from the
great amount of work being done, on the prevalence
and distribution of the various communicable
diseases in countries such as Upper Volta. Without
such data it is virtually impossible to plan a practical,
epidemiological approach to the control of many of
these diseases. This is particularly true of those
diseases transmitted by intermediate hosts and
vectors.

Surveys
If the scope of these efforts is expanded to include

studies on the intestinal protozoa and helminths,
it will be necessary to consider the following:

(a) Surveys in the human population
(1) Select representative areas for initial surveys.
(2) Include urine and faecal examinations of

specific population groups e.g., a cross-section of
the population in selected areas- to determine the
age distribution of the infections and, among
schoolchildren, to obtain baseline data for the
evaluation of control measures.

(3) Record age of each person examined.
(4) Record domicile of each person examined.
(5) From data above, determine the important

foci of transmission.
(b) Snail surveys. If special emphasis is to be

placed on bilharziasis, snail surveys should be made.
In Madagascar and Ghana the mobile units have
done the following:

(1) Observe water-use habits of people in each
area surveyed.

(2) Collect snails from bodies of water where
human contact is common, determine types
present or send them to a specified place for
identification, obtain quantitative data on snail
population density during different seasons.

(3) Examine snails for the mammalian type of
schistosome cercariae.

On the basis of the above, it should be possible
to determine the places where the greatest control
efforts should be expended, and the type of control
measure or combination of measures best suited for
each situation. The assessment of the value of these

measures would be made by snail population studies
during the first year or two, then after three to six
years a resurvey of the human population, especially
those of school age, would indicate the effectiveness
of the control programme.

Methods of control

The lack of truly efficacious drugs for bilharziasis
forces the conclusion that special attention must be
paid to the preventive aspects of the control of this
infection. It has been indicated in the report that
snail control, engineering methods, and environ-
mental sanitation can be used. In some cases these
can be combined with soil and water resource
development, but it should be emphasized that in
arid areas the storage of water and its use for
irrigation are apt to increase the prevalence and
intensity of the disease. Because of the broad
nature of the health problems, it is concluded that
bilharziasis control in many countries should
probably be considered in relation to other filth-
and vector-borne diseases. This general approach
will require some reorientation of the thinking and
implementation of the programmes of the public
health agencies. The types of measures can be
summarized as follows:

(1) Snail habitat elimination. This also assists in
the control of some of the arthropod vectors of
human disease.

(2) Use of molluscicides on the residual colonies,
when all transmission sites cannot be eliminated.

(3) Improvement of water supplies. This will tend
to reduce human contact with polluted, snail-
infested water. It should be combined with the
construction of safe bathing and washing places.
Such measures also reduce the transmission of other
filth-borne diseases.

(4) Proper disposal of urine and faeces. This will
prevent the infection of snail populations and the
pollution of water supplies.

Pilot control project

Past experience indicates that the establishment of
a pilot control project is the best way to utilize
limited funds and personnel, and it prevents the
dissipation of effort to unpractical limits. As a result
of this particular survey, Bobo-Dioulasso appears to
offer many elements that one would look for in
selecting such an area. It is a large population centre
with filth- and vector-borne disease problems, and
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S. haematobium, S. mansoni and their respective
intermediate hosts are present in the vicinity. It is an
area where environmental sanitation and elimination
of snail colonies could be used to an advantage, and
molluscicides could be tried on residual colonies.
Laboratory facilities and living facilities for the
staff would be available. The preliminary studies, the
institution of control measures in such an area, and
their evaluation would require at least five years.
However, the benefits of a pilot control project
would not be localized, since the methods tested and
adapted could be applied more efficiently and at a
minimum of expense in other irhportant foci.

Water resource development and disease control
It is concluded that public health surveys should be

a part of the preliminary investigations made in areas
where the development of water and soil resources
are being contemplated. The data obtained should be
used as a part of the material needed to determine
the feasibility of the project, and to provide informa-
tion that can be used to estimate the public health
requirements. It must be recognized that the mea-
sures necessary for safeguarding the health of the
people are part and parcel of the over-all project
and must be provided for in the same way as details
on soils, hydrology, etc.
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RJESUMI

L'equipe consultative de l'OMS sur la bilharziose a
effectue une enquete sanitaire en Haute-Volta (mai-juin
1960) qui a montre un pourcentage eleve d'infestation a
Schistosoma haematobium: 500% des habitants, soit
1,5 million de personnes environ, sont atteints 'a un
moment quelconque de leur vie. Les enfants surtout sont
parasites, et les femmes un peu plus souvent que les
hommes; les sequelles de cet etat de choses sont mal
connues, mais on note la frequence des affections genito-
urinaires vues i F'h6pital. Par ailleurs, les examens de
selles ont et trop peu nombreux pour evaluer la fre-
quence de S. mansoni et l'importance de son r6le. Cepen-
dant, au vu de quelques observations et de la distribution
de Biomphalaria, on peut supposer que cc parasite est
plus repandu que ne l'admettaient jusqu'ici les autorites
de sante publique. Le reperage des habitats occupes par
les mollusques et 1'6tude de la repartition des foycrs de

bilharziose ont montr6 que la plupart des plans d'eau
sont infestes; en revanche, les sites de transmission
seraient assez nettement delimites. Ce seront la des
elements a retenir, au meme titre que les divers facteurs
saisonniers, au moment de mettre sur pied la campagne
de lutte contre la bilharziose.
Le tableau sanitaire du pays dans son ensemble devra

etre etudie en meme temps que l'assainissement du milieu,
l'approvisionnement en eau, le developpement de l'agri-
culture avec la construction de barrages et de systemes
d'irrigation qu'il entraine. Toute une serie de problemes
de sante publique reste a resoudre si l'on veut que la
lutte contre la bilharziose ne soit pas vouee a l'echec.
Compte tenu des ressources actuelles, il serait logique de
realiser tout d'abord un programme-pilote, et la region
de Bobo-Dioulasso semble la plus indiquee pour la mise
A execution de ce projet.
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