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For m:re than thirty yea.rs the United Statps, thmugh the Agency
for Intemational Development and predecessor agencies, has been involved
in assisting the lLesser Developed Ccuntries (LDC) of the world to achieve
an increasing degree of self sufficiency that w1ll in tum be reflected
in an improvement in the quality of life of the residents of these countries.
One of the most striking lessons learned in the parsuit of this goal is -'
that a close association exists between poverty and disease. Nowhere is
this association more evident than in Africa.

Life expectancy in many.African countries is no more than 35 yrs.

High prevalences of endemic diseases such as malaria, measles,and gastro-~
enteritis lead to infant mortality rates of more than 50%. Chronic mal-
nutrition contributes to susceptibility to disease and further complicates
the picture. Even for those who survive, the chronic disabilities brought
about by onchocei:ciasis and schistosomiasis.serve to greatly reduce the
quality of their lives.

Experience has shown that develobment programs themselves can exasperate
problens and further depress standards of commnity health. Irrigation
schemes carry the risk of increased schistosomiasis and malaria transmission.
Introduction of unfamiliar modern machn.nery increases the possibility of
traumatic injury with which the existing health services are ill prepared
to deal. Agricultural chemicals increase émductivity but. carxry risk of‘:
serious environmental contamination. Economic developn'ent at the cost olf_'
human welfare is counter-productive and can be less desirable than nc S
. development at all. , | ( k ‘, .

in recognition of the des:l.rabilityv-‘-for developrent assistance to con~
tribute to ‘the fulfillment of "b;smmn needs the Agency for Intemational
Development (Am) has established quidelines ' assure that attending to



these needs will be central to development plans by making health assess-
ments an essential part of program development.
'Ihe Sahel Epidemiological and Environmental Assessments Program

In order to plan better, its assistance to less Developed Oountries
(IDC's) in Africa, the Bureau for Africa, U.S. Agency for ‘Intemationa'l.
Development issued a request for technical services to which the Inter-
national Health Programs (IHP) staff of the American Public Health Assoc:.atlon
(APHA) responded.

. In geneval, the AID request for services called for a core staff team
of specialists, including a public health administrator, an enﬁmmental
health specialist and an epidemiologist, with the help of appropriate con~
sultants, to conduct Epideminlogical/Envirormental Health Assessments and
Health Sector Assessments in the Lake Chad, Niger River and Volta R‘LVE.T.‘
Basins of Africa. 2Additionally, Envirommental Health Assessments were
requested to be performed in Liberia and Swaziland.

The American Public Health Association entered into a contract agreement
with the U.S. Agency for International Development (AID/Afr-C-1253) for
it's International Health Programs staff to supply these technical services.

In accordance with the terms of the contract, a plan for the execution
of the assessments was prepared and submitted to AID for approval It was
then circulated by AID/Washmgton to the appropriate in-country missions
for responses from AID field personnel and host-country representati'é'es

The responses from the field missions indicated that each country's
needs with regard to health assessments tended to be unique and may require
significant modification on site of the basic plan if the assessrrents ivere,
to contribute to the overall ATD development strategy for each oountry
The spec:.fic country needs identified :anluded assessments of possible



adverse health impacts of existing and identified projects, providing
data base for Project Identification Documents (PiD), iject Review
Papers (PRP), and Project Papers (PP) , the updating of :mfomation J.n the
country's Development Ass:Lstance Program Documents (DAP) v prov:.sion of
professional content for strategy papers and exanunation and assessment of
existing programs for possible replication in new areas.

Closely following the perceived needs of the in-country missions,
specific scopes of work were drafted and APHA selected appropriate consul-
tants with proven skills in the required areas of expertise. When available,
APHA core staff members lead and/or participated in the field assessments.
In all, APHA/IHP provided 10 assessment teams and health specialists ’to
3 developmental teams to conduct assessments in eight different African
countries. In one half of these assessments, the team was required to
accumilate original data on the prevalence of endelnic diseases in the hos
- country by conducting field surveys. In these cases, éersonnel were
selected who had prior experience in sampling, and identification of spec:mer
materials and data collection. ‘These teams were provided with field/labora~
tory equipment and charged with the responsibility for conducting limited
field surveys.

The report has been prepared in three Volumes. Volume One contains the
Descriptionlof the Project, the Initial Implementation Plan, Stmmaries of
the Individual Country's Studies with Findings and Recommendations and
an appraisal of the overall accomplishments of the project to date.

In preparation for and in support of the field studies, an extensive
review of known and available literature pertaim.ng to Schistoscmiasa.s, =y
Onchoce.rca.asn.s, Malaria, Trypanosomiasis and Filariasis in Benin, Cameroen
Chad, Liberia, Mali, N:Lge.r, Senegal, Swaz:.land, Upper Volta and Za:Lre was ..
mdertaken. '.[he infomation produced constitutes Volume Two of the report.

v,



Volume Three contains the individual team reports as prepared by each of
the study teams.

This initial effort of the Health/NutrJ.tJ.on DJ.vn.sion of the OffJ.ce of
Development Resources, Bureau for Afr:.ca/AID and the Internat:.onal Health
Programs staff of the American Pule.c Health Assoc:.atlon to deve10p prof:.les
of the primary endemic diseases in spec:.f:.c countries or rng.onal areas, has
been an rewarding experience. .Much more remains to be done as these studies
will indicate.

For the accomplishments to date,we express our deep appreeiatioh to
all who-assisted, particularly to Edward B. Cross, M.D...Principal Health
Advisor for the Bureau for Africa and his staffy, "the participating consultants
and their institutions which generously seconded their services to the pre-
ject and to the cooperatihg USATD mission staffs, governments and institutions

in the host countries.
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SAHEL ENVIRONMENTAL AND EPIDEMIOLOGICAL ASSESSMENTS PROJECT

Part A -~ Introduction

A. Project Description
'Ih:.s report has been prepared in accordance with the terms of Contract

AID/Afr—C—l253 entered into between the Agency for International
Development (AID) and the American Public Health Association (APHA). 'Ihe'
project is for a one year duration.

Under this contract, APHA provided technical services to AID so that
the latter may give assistance to the Iesser Developed Countries (IDC's)
in Africa in the development of health delivery systems to reach the poor
majority. Specifically, the APHA, in agreement with AID and the host
countries, conducted environmental and health sector assessments in an
effort to determine current needs for future operational projects. The
. purpose of the assessments is to support AID plans for applied research
projects designed to determine and develop the methodology for alleviating
major parasitic endemic diseases such as trypanosomiasis, schistosomiasis,
onchocerciasis, filariasis'and malaria.

Although greater emphasis was placed on the major disease problems
mentioned above, much consideration was given to related topics such as
country policies, health manpower, nutrition, population, water resources
developrent and the socio-economic impacts of the problems. The assessment
teams also examined other infectious disease problems. |

Countries immediately involved under this contract were Liberia,
Swaziland, Chad, Upper Volta, Niger, Benin; Mal:. and Cameroon. M‘Jdlfk
cation of the contract extended its scope to other African states However,
it has continued to be designated "me Sahel Epidaniological. andnwiroxi;

mental Assessments. "



The éssfessnerit&wéfe in-depth reviews and analyses of the problems,
n‘eeds‘, facilities, and options aVailabie in health. Following is the
Implementation Plan for the execution of the project. The plan was pre-
pared by a multi-disciplinary team (APHA staff and consultants) assembled
by International Health Programs staff/APHA at the Washington, D.C. offices.

B. Purpose

The assessments project is a supportive activity. The long range
purpose of the assessments is to provide a basis for decision making for .
various projects proposed fdr socio-economic development and improvement
of the quality of life in the countries involved. The assessments will
help pinpoint problems to be solved, the availability of resources and
recommendations for possible additional types of activities in support of -

proposed projects.

C. Project Cbjectives

Specific objectives of the project were:

1. to conduct envirompental healith asséssnents in Liberia, Swaziland,
and selected sites in the lake Chad and Niger River Basins; and

2. to conduct health sector assessments in selected sites of the Lake
Chad and Niger Rl.ver Basins.

D. Project Sites

Site selections have been based upon the prevalence and known distri-
bution of the five major endemic diseases, population distribution and
the location of development projects with direct and/or ind:.rect health
inmpacts. The initial sites were grouped into the followmg iject Areas,

viz:



Project Avea I: Liberia

Iofa and Bong Counties

Project Area II: Swaziland
Middle and lLower Velds
Project Zrea IIla: Northern (Sazid) Zone, Chad Basin

Chad: N'Djamena-Bol-Moussoro
Niger: Diffa Department Zinder

Project Area IIIb: Southern (Iovid) Zone, Chad Basin

Chad: Bongor-Moundou-Logone Valley
Cameroon: Marova, Logone-Chari Department

Project Area IVa: Upper Niger Basin

Mali: Bamako-Segou
Mopti :

Project Area IVb: Middle Niger Basin

Niger: Niamey-Gaya
Upper Volta: Bogande
Kantchari-Diapaga of Eastern Ord

Modification of the initial contract broadened the scope of the studies

and extended their geographical coverage to include all African countries.

As a result IHP staff were requested to undertake studies in five additional

project areas:

Project Area Va - Senegal River Delta

Project Area Vb - Confluence of Senegal and Faleme Rivers Basins

Project Area VIa - Southern and Western Sudan
Project Area VIb -~ Sudan - National

Project Area VII - Zairve - Equateur Region



'II. BMCKGROUHD INFOZMATION

A. Health Significance

" The lack of access to health services andithe inadequacy of
both health planning and management of scarce résoqrces éfeéen§
great barriers to health in the African countries} The old en-
vironmental hazards, including.poor'community sahitation, are
still the greatest problems within these developing countries:
The principal health problems existing in both urban and rural

Afr;ca include:

inadequate quantity as well as guality of water supplies;

lack of proper waste disposal systems, leading to pollu-
tion of soil and water;

the presence of flies, mosquitoes, rodents ‘and other

vectors of communicable diseases;

inadequate and unheal thy housing; -

“occupational health hazards;

lack of manpower;

lack of knowledge in public health practice among general

. « populations; and

inadequate health infrastructures.

Particularly proncunced in the African region are not only
fecal and water-borne diseases, but parasitic diseases such as
malaria, schistosomiasis, trypanosomiasis, onchocerciasis, and
other filarial diseases which take the heaviest toll in human',

~health.



_ The maJor parasitlc and endemic tropical diseases such as
trypanosomxasis (sleenlng SiCkHESo), schlstosom1a51s (sna11
fever), onchocerciasis (river blindness), f11ar1a51s,‘and ma-
laria cause widespread human suffering in Chad, Niger, Uﬁper Volta,
Maii, Cameroon and Benin. These diseases also severely hamper
sccio-economic programs/schemes, particularly agricultural and
livestock development projects. These problems are due largely.
to the fact that the most fertile lands have become uninhabitable
because of the prevalence of parasitic endemic diseases in the
areas. Because the vectors or intermediate hosts for most of
these diseases require surface water envirdhments during their -de-
velopment stages, i.e. trypanosomiasis - tsetse fly; onchocer-
ciasis - black fly, schistosomiasis - snails, and malaria -
mosquitoes, any development of surface water resources and other
national development schemes in tropical Africa will suffer se-
vere constraints due to these major endemic diseases.

Prevaience/incidencé data on the disegses mentioned above
are often outdated or nonexistant. Currently planned comprehen-
sive environmental health assessment studies, with an emphasis on
the major endemic parasitic diseases, are badly needed. Such
assessments in Liberia, Swaziland, and selected sites in the Lake
Chad and Niger River Basin countries could be used to better de-
termine the magnitude of the problem'and update epidemioloaical
prevalence/incidence data on the diseases and enhance proposed

ooerational research programs for control of the major endemlc

dlseases in the countries. SOme of the lowest llfe expec ”nc’§

rates are among the people in Afrlca. Life expectancy}in"Africa

(4)



1& a'meager 35-to-40 years, an age at vwhich most healthy people.
in the developed countries of America and Europe conalder them~
selves ‘at the half-way point in thelr lives and can look forward
to ‘30, or even 40, more years of active living. |
Mortality causes are reiiably known only in countries With
well-organized registration eervices and where a high proportion
of causes of deaths are established by physicians. For this re:son
only fragﬁentar& irnformation is available for these areas; unfor-
tunately, it is the most fragmentary in those countries with the
shortest life expecﬁanciee.

Schistosomiasis

This disease is a chronic debilitating one in which more
than 200,000,000 people in the tropical and sub-tropical areas
of the world are affected. It has been estimated that in Africa
more than 150,000,000 people are at risk from the disease, with
approximately fifty to seventy-five mi;iion being infected. The
haematobium species of the parasite causes urinary schistosomiasis
and is the predominant one affecting Ves! Africa south of the

Sahara, with Schistosoma mansoni, the causitive agent of intes-

tinal schistosomiasis, being less common but potentially more
serious, The disease is associated witﬁ still vaters, such as
lakes, swamps and irrigated areas. The disease must be coneidered
as one of the risks associated with creation of new bodies of
water (man-made lakes, etc.) in connection with water resources

management and utilization projects such as for irrlgatlon;”hydro-

electric dams; ponds and lakes for plsc1culture and;;

(5)



and flood o’ain and swamp irrigatlon for rice.
From a soc1o-economic standpoint, schistosom;as;s exacts a
significant toll on. the populations in general In many African

countries the infection rate among school age children may be

as high as 60% - 70%.

Trypanosomiasis

Prypanosomiasis is transmitted by tsetse flies (Glossina’sp)
-and is endemic in West, Central and East Afiica.

There are two forms of the disease affecting humans, a
chronic, debilitating type and an acute, often fatal variety.

The chronic type is the most common; however, an outbreak of the
acute disease around Lake Victoria during 1902—1905 reporteadly
killed approximately half of the population. Althougl actual
prevalence of the disease is unknown, it has been estimated that
approximately 35 million Africans are at risk from the disease
in the 30 out of 58 African countries nhere the disease nas been
reported. From an economic standpoint this disease serves as a
serious obstacle to the development of much fertile land, not

to mention loss of the use of thousands of square kilometers of
grazing areas for livestock.

In as much as there is a type of trypanosomiasis which affects
animals, particularly cattle, severe constraints to grow1ng and N
maintaining herds of cattle are a direct result of the disease.

The same vector (the tsetse £fly) transmits both human and animal

species of the disease, thus eradication of th"u

”ector could re-

duce the prevalence of the disease in both humans:and animals.

(6)



Tbe contiruing mlgratlon oC Atrlcan people, some of whom may
be infected with the disease, coupled with reinfestation of pre—
viously cleared areas by the tsetse fly, 1ncrease the p0551billty

of larger outbreaks and pose a potentially serious health hazard:

Malaria _

Malaria is the most Serious health problem in Africa from a
socio-economic standpoint. The disease is hyperendemic in pracri-
cally all of sub-Sahara Africa, except South Africa ahd areas
.above 5,000 feet. It has been reported that malaria affects more
than half of the children under five years and virtually the en-
tire population at risk over that age group. It has also beca
estimated that malaria accounts directly for 103 of the deaths of -
children under five and a larger number as a secondary or associ-
ated cause of death in this age group.

In most of the African countries where malaria is endemic
the problem is compounded by the fact that malarra eradication is
not feasible because of financial, administrative and technical
limitations. In essence, there are presently no. satisfactory
cost-effective and/or affordable £echnology or mechanisms to con-
trol the disease in Africa, to say nothing about the possiblity
of its eradication. In the absence of peripheral health services
and adequate health infrastructures, African countries have been
unable to effect necessary surveillance and health education‘pro-
grams which are essentlal for the.control of the dlsease.ﬂ  ;»g

The total economxc 1oss, coupled w1th human mlsery produced

by these dlseases, greatly decreases +he qualltv of'llfe for the’

(U}



populétidn‘and prevents economic independency of the African

countries under discussion.

Onchocerciasis

Onchocerciasis has been estimated to affect one million Afri- -
cans. Although the disease has been reported inlthe mountain fe-
gions of East Africa and certain parts of the Congo forest, its
mostlsevere effects and highest prevalences are found in the Volta
River Basin area of West Africa. In this area, out of a total
population of ten million, 70,000 individuals suffer economic
blindness. This disease is transmitted by the female "black £fly"
of the genus Simulium. Since the black fly which serves as the
- vector for the disease must breed and pass through the larval
stage in areas associated with flowing streams or rivers, the
disease is commonly referred to as "river blindness".

Although onchocerciasis is not a significant cause of mor-
télity, it is a major cause of irreversible eye damage in Africa.
In areas of high endemicity it is possible to find more than
10% of rural populations that are blind. Additionally, the in-
fection is relatively refractory to existing chemotherapeutic
~ agents.

From a socio-economic standpoint, the effects of the diSease
are very serious, pgrticularly in hyperendemic areas. Affeéted
families are more poverty stricken than others duégﬁphﬁﬁgfihé-
bility of adult members to farm effectivéiy.V§f£’;£é§§§ilia§es

‘are poorer than unaffected villages fb;.siﬁiiéereasbﬁsg

(8)
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Onchocerciasis causes populations to resettle in upland areas to avoid

the fly vector, thus abandoning fe;:'tile '.river areas; as a consequence, -
there nsalmukai@amxmsejn«gpimﬂxunﬂ.pnxmgthdtyamdaadedﬁnexﬁi‘
egbnomic well being of individuals and families. In addition, over-
crowding results and this provides optimum conditions for spread
of other communicable and contagious diseases.

Taking a year or more to develop in the human host, adult
worms live just beneath the skin where they produce subcutaneous
- nodules, a characteristic feature of the disease. Though the
microfilariae are found mainly in the skin, they may also migrate
to the eye where they cause the ocular lesicns. |

Pilariasis

Filariasis is produced in man and other vertebrates by cer-

tain filarial worms, eight different species of them in fact,

six of which are found in Africa and all but one of which are
transmitted by blood-sucking insects. The adult worms, or macro-
filariae, live for ten to eighteen years in the lymphatic vessels
and lymph nodes, connective tissues, serous membranes or skin.

They produce microfilariae, their larvea, which find their way

into the blood stream or the skin; from there they develop into
the infective larvae.” When the insect again feeds on man, the

infective larvae are inoculated and grow into adult worms.

In some parts of Africa orne of the filarial worms, Wuchéraria
bancrofti, is transmitted to man by mosquitoes.‘Freédént féinfec-
tion with this worm occasionally results in theﬁaebilitégiﬁg 

condition known as elephantiasis.



B. Soclo-Economic I;pacts of the Diseases

There is a vicious cxrcle from poverty to malnutrltlon and
~illness to the inability to work and. back agaxn to greater
poverty. Troplcal diseases which affllct such a large propor-
tion of people represent a huge economic loss not only to the
countrles, but also to the individuals affllcted. It 1s wellvﬁnown
that the lack of access to health services and the 1nadequacy of
health planning and management of the scarce resources in the
ﬁDC's present great barriers to health, but the offenders of
highest frequency in Africa are malaria, schistosomiasis, filari-
asis, onchocerciasis, trypanosomiasis, as well as intestinal
diseases and leprosy. To date the control measures used against
these diseases are yet ineffective and many of them are on the in-
crease. Vector control methods are hampered by increasing cost
of pesticides, by insecticide resistance and by the fear of the
rish of further environmental pollution. The countries in question
do.not have the manpower in types of trained personnel, nor numbe=s
required, nor the financial resources to do much, if anything,
about the problems.

In some areas in the countries involved in the assessments,
the diseases 1n guestion are hyperendemlc. The hyoerendemic

states may be associated w1th or related to seasonal changes, ma-

“Jor env1rc1menta1 changes such as drought or flood}vmassive a- :

4;health of the community in one‘or more of the fo1lowing ways-

(10)



1) There is an increase in the disability and/or death of
the risk group. The risk group recfers to those-ﬁore
environmentally exposed because of age, sex and ocour
pation in that culture,

2) Contribute to the retardation of the physical, mental
and social growth and development of the growing child,
especially academic growth.

3) There is a decrease in physical vigor, industrial effec-
tiveness (on the job) and positive environmental con-
trol planning.

4) The complications and sequelae of these diseases con-
tribute to political unrest. This is especially true
where physical disabilities and debilities are frequent,
such as blindness and elephantiasis.

5) When several of these selected diseases are highly en-~
demic or hyperendemic in the same area at the same time,
the economic and industrial development may be virtually
paralyzed by such catastrophic effects. When these debili-
tating conditions combine with the repeated droughts ana |
the environmental expansions of the Sahara desert, the
vlability of the countries is threatened by their in- -
ability to maintain-a quality of life.

Other environmentally related diseases such as trachowa,

tuberculosis, measles, smallpox, typhoid fever, and cholera are

also major problems and should be assessed._ Another:lmoortant group

of problems are those which have a: close relatlonshlpfto chlld

(11)



blrth and family 1iving.
| In the Sahel where a large proportlon of the- rural popula-
tlon has a close 11v1ng relationship with anlmals, con51derat10n
~given to the various zoonoses is very 1moortant.
The basic sanitary conditions of the homes, schools, towns.
and cities are reflected in the prevalence of many of the above

health problems and should be given atiention.

(12)



Part B. THE PLAN

'A.  Methodology

Using a system of overlays, the prevalence and distribution
of the major endemic diseases as well as'population density and
distributions were plotted on large scale maps. So were the
location of development projects (AiD and others) with direct
or jindirect health impact. - These included the agricultural,
irrigation, sanitation and infrastructural projects related to
the improvement of health dellvery systems and the quallty of
life.

This overlay system was then used to select the sites
within the countrres of interest in the ﬁiger River and Lake
Chad Basins, Liberia and Swaziland. '

meam selection for the various sites was then undertaken,
based upon the.health and related probiems of the chosen sites

This inforn.tion was then assembled in mable I showing
the plan for the environmental health and health sector assess-—
ments by locatlon in river basin, country and sites, health
problems, development projects, assessment team composition and
scope of work.

The field study teams for L1ber1a and Swazlland w1ll be
concerned only with the environmental health. assessments as
required by the Contract. However, it is felt that 1nstead:of _

separate envmronmental health and health sector teams;ﬁ

] Lake - Chad and nger R_ver Basxn countfles, comblned t ams should

- (13)



ROJACE AR\ T - LIEFRIA

TADLE I

ENVIRONMINTAL {IFALTH & HFAELTE SACTOR ASSESSMINTS

) C=P U Toeation Health Davelopoent Envitormental Assessrants
Easin S Counery Sites Prohlems I'rojects Team i Scope
1. Lofa County Schistosomiasis Upper Lofa County Physician/ 1. To carry out Tnvircroen:
: Rural Development Epidemioioyist Health Assceament Stulieg
Kolahun-Voinjama Malaria Project (ULCRDPR) ] accordance with USAID envi:
Districts ‘IMalacologist/ mental procedures direstod
Onchocerclasis Tural llcalth Yarasitologist primarily to the rura. dav.
Zorzor District - _ ' ment proiects in lofa anld
- | Filariasis Envircrmental/ Bong counties,
Sanitary Engineer

Trypanosamiasis 2. Esscss the inciderce an

2. Bong Countly

Inadequate Sanitatior.

Unsafe drinking

WAooy
Sd\istoém\iasis
Malaria
Onchocerclasis
Filariasis
Trypanoscmiasis
Inadequate S;nitaticn

Unsafe drinking
watex

AR

Vector Biologist

praevalonce cf major encdomt.
diseaces ani thoir effcots
on the socic-econTmic doval
ment.

3. Assess vhat prevencive

mecsuwres (angincering, tocl
nological, biolojical) roy
used to ameliorate the hoca
hazards ol these discacas.

4, Render assistance as

rogquestod in proicct Sowvel:

ment and/oT evaiuation. .

" .a‘tached :

‘Sea “Appendix A" of C:mt.r‘.fTi




PROCICT ZREA II = SUAZILAD

.. Location lealth Development Environmental AssesSrents
Ccuntry Tites Problems Projects ‘Toam Socre

' |7 svaziland Middle & Lower Schistosaniasis Schistosaniasia Physician/ 1. To carry out Ervironm

i ’ Velds Control in Epidemiologist lealth Studies in ace-rc.
Malaria Irrigatced Arcas with USAID ernvirermantal

i Centra 3 Manzini : Malacologist/ health assecomont procac

; Inadequate Sanitation | Health Care Parasitologist directod primarily tonnr,

i . the develommrent of the o

[ Unsafe drinking . | Manpower Frivironmental/ jectcd national schistos

i water Sanitary Engineer |maisis control projucct.:

I

}

Vector Biologist

2, Assist in develoning ¢
design of tha cvaluaticn
plans for the proicoc.

3. Assess vhat preventive
measurcs (technological,

logical, enginecring) may
usad to ameliorate the hg
hazards of other majcr er
diseases.

See "Appendix A" of Contr
attachod






PPOJECT AREA YITb ~ SOUTIERN (LOVID) ZONE, CHAD BASIN

y o Incation flecalth Development L Environmental Mealth Sentor Asepscwaneg
_Pa=in Country Sites Prolylcmg I'rojects T'enm Scono
:Chad Chad Bongor-Moundou Malaria Integrated Rural rhysician/ AS ASCVE
Lagone Valley - Development Epidemiologist
Trypanosomiasis
: Social
I Filariasis Anthropologist
o Schistosomiasis Malacologist/
, Parasitologist
: Onchocerciasis
; Inadequate Sanitation Environmental/
o Sanitary Engineer
. 1 M ()
. nsate é;inkirg'wat.r Vector Biologist
h ; Health Resources and
i Infrastructure Public Health
g Weaknesses Veterinarian
Cameroon Marova in Lagone- Malaria National Nealth Sector{  AS ABOVE AS ABCVE
¥ Eh Crari Department Support - : .
i Trypanoscmiasis Surveillance and
i Nutrition
Filarilasis _ >
. Staff Assistance to
! Schistosamiansis University Center
: for Health Sciences
Onchocerciasis {CuSE)
Inadequate Sanitation
~ |tivestock Development
Unsafe drinking water ‘ .
. » “:, ™ .
i Health Resources and See aiiaégé; A", of Con
H Infrastructure L
g Weaknesses
gg

N
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ROJECT AREA IVa — UPPER NIGER BASIN

- .. . Yocaticn llcalth Developnent Environrantal & Health Soctor lasonsmonts

331N - _1_Cointry Sites Prohlems - Proieccts Toam - _{Sccre
iger Mali 1. Pamako~Seqou Malaria llaute Vallee: Physician/ To carry out Envircroontal
: : ‘ Agricultwre Epidemiologist Health ard !lealth Scotor
Schistosamiasis Assesmreint Scudies in
. Nara and Dilli: Social accordance with USAID
Onchocerciasis Livestock Anthropologist Prccedures ard the tems
of the USAID/AP{IA Ccniract.
Trypanoscmiasis Central Veterinary Malacologist/ ’
: - Laboratory Parasitologist
Inadecquate Sanitation .
. Road Construction - | Envivormental/
Unsafe drinking water Sanitary Engincer
. fural llealth Services
llealth RMesources and Vector Biologist
Infrastructure Medical School ’
Weaknesses
Public Health
Veterinarian
|2, Moptd Malaria . ICrop Production * AS ABOVE 'v. - AS ABOVE
. ISschistosaniasis
Trypanosomiasis
Inadequate Sanitation
Unsafe drinking water
' See "Appendix A" of Contros:
tlealth Resources and | ° ateacked .
Infrastructure
Weaknesses
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PRCJECT ArFA IVb - MIDDLE NIGER PASTN

" Iccation Health Davelopant Environmental & Health Secrcr Asseserones
Rasin Country Sites Prohloms Project: Teden Scene
Niger '] Niger Niamey-Gaya Malaria National !lcalth - Physician/ To carry out FEnvirerrant
: . _ Grant Support Epidemiologist Health ard Health Socror
Schistosomiacis hssesowent Studies in
National School of Social accordance with USAID
Onchocerciasis Public Health Anthropologist Procadures ard the torm
the USAID/APIA Contr-cot.
Trypanosamiasis Malacologist/
Parasitologist
Filariasis
Envirommantal/
Inadlequate Sanitation Sanitary Engineer
Insafe drinking water Vector Biologist
lealth Resources and Public Health
; Infrastructure Veterinarian
A tleaknesses
| Upper Volta Bogande' Malaria Farm Market Centers AS ABOVE AS NBOVE
B IR Kantchari ‘= Diapaga ) .
1. of Eastern Ord Schistosamiasis Engineers Training
HE Center
Onchocerciasis .
Road Construction
: Filariasis
Integrated Rural
; Trypanosanias Developnent -

fnadecuate Sanitation
Insafe drinking water

lealth Resources and
Infrastructure

Weaknesses

Catholic Relief
Services

viell Construction

Lanquage Training

Contnr .

Sce "Prpendix A of Cont

attaciud
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- = Location

Environmental & Health Seclor ASSt-cvorts

{lcalth Davelopnent
nsin | Country Sites Problomg Projects Team - 1Sconz2
‘liger - | Benin Malanville Malaria Ententer Food AS ADOVE AS ABOVE
g e (Borgou Dept.) Production
- Schistosomiasis '
Onchocerciasis
Trypanoscmiasis
Filariasis

Inadequate Sanitation
Unsafe drinkirg water
licalth Resources and

Infrastructure -
Weakncsses
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ROSECT AREA

I\b - CONTINUED

Inadequate Sanitation

Unsafe drinking water

flealth Resources and
Infrastructure
Weaknesses

(21)
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TABLE II

FIELD ASSESSMENTS - TIME ALLOTMENTS

Location

1.
2,

3.

Liberia

Swaziland

Chad Basin

a. Northern Zone

(Sazid)
b. Southern Zone
(Lovid)
Niger Basin
é. Upper
b. Middle

TOTAL

Time -
Teams On Site Man
Number Type Members (Months) Months

1l Env. 4 1-1/4 5
1l Env. 4 1l 4
1 " Env/H 6 1-1/4 7-1/2
1 Env/H 6 1-1/4 7-1/2
1 Env/H 6 1-3/4 10-1/2
1l Env/H 6 1-3/4 10~1/2
6 32 45



éu;;emehts;,rThese afe shovn in the Time Allotment Table, II. It
may or may not be necessary‘for the full teams shown to be in the
field at the same time. Also, membe;s of a team may be trans-
ferred to another site or country upon completion of an assign-
ment. The schedule of field assessments is shown in Figure I,’

while the complete performance plan is shown in Figure II.

The Field Assessments Budget Estimates are glven in Table" III.

Points of Emvhasis

1. The primary concern is to conduct the studies in areas
where AID has projects in operation and/or planned, yet kKeeping in
mind that the planning team may not necessarily confine' the studies
only to those sites if major problems dictate the need for studying
other sites.

2. Time spent examining the many AID projects, completed, on-
_going or planned, should be an important part of the orientation of
each member of the team.. Any activity that has made the level of
becoming a project, whether successful or not, has had a background
of important study which should be carefully reviewed.

| 3. One example is the Chad project (1978, AID, Budget Sub-
mission, P. 183) to help develop an improved rural health delivery
system in the LOVID and SASID Zones of Chad. This project, as
described, has many elements which, besides improving the de-
livery of health servicées, should make.fundamental contributions
to the capacfiy of the M.0.H. in Chad.

4. Primary emphasis is being placed on the fiveﬁmajOr"ende-
mic diseases given in the pro:ect contract, but thls does not meaﬁ

,,-

that the study teams will necessarlly omlt c ns1derat1on of other

infectlous dlsease problems and necessary’recommendatlons for

solutions.

(24) -



FIGURE T

FIELD ASSESSNENTS - IMPLEMENTATION SCHEDULES .

1977

Jan  Feb Mqrgj.:h' Ppril  May Juwne | July  Aug

R

Implementation of -
field assessments
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Swazilamd ' "' o B ro :1 |
Iake Chad Basin: |

Northern Zone 1. : >
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Middle Zone ‘ ' ﬁ

\7










TABLE III

FIELD ASSESSMENT BUDGET ESTIMATES

Liberia Swaziland Lake Chad Basin Niger River Basin
_ 4 people 4 people 6 people S people 6 people © people L o
'0ost Components: 5 weeks 4 weeks 5 weeks 5 weeks 7 weeks 7 weeks _._TOTALS
‘taff Asseséﬁéht’Teams , o ,
Salaries (6 day week 16,800 13,440 25,200. | 25,200 35,280 35,280 151;26b;f
@ $140/day) o fak
Per Diem = 7,560 3,584 9,660 9,660 9,450 9,450 149,364
o ($54) ($32) ($46) ($46) ($45) (s45) a
ommodities’ 500" | 900 1,200 . | 1,100 1,100~ | 1,100 |- 6,000
ther Costs . v
In-country travel 3,200 3,000 6,000 6,000 7,200 7,200 | 32,600
 Translatibd1§Hd]Sec- e
retarial Services 200 200 1,000 1,000 1,500 1,500 | - 5,400
‘TOTAL $244,564

(27)




"9, P‘lmarlly the fleld -teams are concerned with the six
covntrle s, Chad, - Upper Jolta, Niger, Benln, Mali and Cameroon in-
the Sahel group,'but there may be studies recommended‘tp;be:done.
in other countries along the basins if prqbiéms of Sﬁffidiéht~’
magnitude digtate the need.

6. Special effort is made to plan activities of the projécg
within the given span of time,'oﬁe &ear, and within the giver
budget épecified in the contract:

' 7. The team will Bear in mind that studies which are
cénsidered of sufficient importance but too long to be carried
out at this time should be mentioned_in the assessments.

8., Field sampling and laboratory tests of specimens to
further determine the magnltude of the disease problems will be
undertaken as deemed necessary.

.9, Vectur densities are expected to be low during fhe
periods of the assessments in sites located in Mali, ﬁiger, Upper
Volta, Benin, Chad and Cameroon, due to the dry segson. Swaziland
will be in its ra.ny season which will have a greater potential
for increased vector densities. |

10, ‘There is general agréement’throughout the areas where
assessments will be carried out that malaria is the most serious
of the major endemic diseases. Schistosomiasis, onchocerciasis,
filariasis, and trypanosomiasis, are the other major endeﬁié¢

diseases.

11. Informatlon relative to investlgat,ve work'on vector

bionomlcs, .as ‘well" as spec1f1c malarlometrlc data;{or;theisubject

(28)



countries and sites of the environmental .assessment studies
have nogszEn found among reference materieislmadeeaQailable't0v
the Planning'Team. |

12, Cetre Maz at Bobo Dlouldssa, Upper Volta, has made

‘31gn1f1cant contributions relatlve to the bionomics of the prxmary

malaria vector, Anopheles gambiae.

3. In the absence oﬁ malariometric data at the country
sites, consideration may be given to estimating the malarial
prevalence by splenic examination of children beéween the ages
of two and ten. In a malarious area, adults are moxe or,lesev
‘immune and their spleens are diminished in proportion. |

14, ‘then collecting malariometric data from local health
records, ‘adequate consideration should be given to the usual diag—-
nostic method for the determination of a malaria case.

15.. In the aﬁsence of a more coﬁélete‘clinical diagnosis,
inciuding blood smeaﬁ examination and eharting the periodicity
of the fever, clinics and small health posts in both rural and
urban areas often consider the presence of oxr complaint about
fever as a positive sign of malaria. Usually, these health service
units have neither the knowledge or skill to carry out a differential
diagnosis of melaria. Sueh a procedure entails a knowledge‘of‘all
fevers, both tropical and non—tropical.

B. Revinw of Relevant Renorts and Documentatlon )

The Sahel is a seml-arld zone of approxlmately two mlxxlon

square’ mlles extendlng in a° band between 11 degrees'and 24‘degrees

(29)



noxth latltude across thc African’ contlnent ex tendlng 2, 600 miles
eastward from the.Atlantlc Ocean. "It £orms the tran51tlon zone
between the Sahara Desert and the more fertile lands to th3~509th-

"It includes large parts of tme vorld's six poorest ooﬁmtries;
Mali, Niger, Chad, Upper Volta, Semegal and Mauritania. Similar
harsh environmental conditions characterized by £requent, pro-
tracted droughts affect ‘the nearby Cape Verde Islands and Ganbie
vhich together with the previous six mentioned countries form the
Permanent Interstate Committee for Drought Control in the Sahel,
(CILSS).

The Sahel spans the three major river basins of the Senegal
and Niger Rivers and Lake Chad and the two lesser basins of the
Gambia and Volta Rivers. This project is, however, concerned
with the environmental and general health conditions in the basins
Bf the Niger River and Lake Chad and particularly the countries of
'Mali, Niger, Upper Volta, Benin, Cameroon and Chad. Environ-
mental health assessments in two rural counties of Liberia and in
Swaziland pertaining mainly to endemic schistosomiasis are also
included ‘in this project.

The protracted drought of 1968-1973 throughout the Sahel
created very severe human suffering and deprivation which dramati-
cally revealed the basic and unresolved socio-economic~development
problems of the region.

By 1975 the donor countries had. completed 1n1tia1 studles

to determine the long-term development needs of the reglon., The

Massachusetts Institute of Technology s "Framework‘for Evaluating

Long-Term Strategles for the Development of the Sahel-Sudan Reglon

‘(30)r



funﬂed by the United States Agency for Internatlonal Development,
was among the first of these. Several other lmportant studles
wvere’ publlshed by the World Bank, the FAO, the UNDP, varlous

French agencies and by AID itself (Development A551stdnce Progzam,

1976 - 1980, Central and West African Regicn, rev1sed November

1975). Many of these are listed in the accompanying references.

These initial studies generally agree that:

-~ it is necessary to plan for the Sahel as a single entity;

-~ the task is long-term in nature (20-30 years);

-~ The long-term objective of the reglon should be as defined
by the CILSS: food self—sufflclency in the context of
accelerated economic and social development;

- an integrated approach is necessary in which agronomlsts,
river basin engineers, educators, health specialists and
others work together.

It is precisely this form of integrated approach that has
bee:a adopted by the APHA in planning the-assessmeht of the environ-.
mental health and health.sector needs of the region. fhe same
approach will be continued through the implementation of-.-the field
studies in providaing the health inputs to the socio-economlc
development of the region.

The planning team reviewed the considerable volume of avail-
able reports and documents listed in the references w1th a view
to obtalnlng 1nformatlon pertinent to its planning task.

Of particular importance were AID's ‘Reports tO'the>United‘

States Congress entitled, "Proposal for a Long-Term Comprehen51ve

Development Program for the Sahel." These prov1ded guldance on

. the role, pollcy and strategy of AID in the developmentfanduexecutlon

of long-term plans for the Sahel.

(31)



Tﬁé‘Syhtrisis Series and AID's Development Assistance
Prégpams;jEY_1975,for the cbunt;ies of'ihterest have been iﬁpor~,
tant éodrcés of information and planned development health
problems and fheir interactions. So were AID's Annualvﬁud§é£“~
Sﬁbmissions,FY 1978.

Another major source of information was the several repbrts
on various specific aspects of heaith-n:eds in these countries |
which were undertaken witl  AID and othér donoxr financing. Parti-
cularly significant has been AID's "Health in Afrlca," a compre-
hen81ve strategy proposal to be pursued by the Africa Bureau,
USAID.

C. Environmental Health Problems

The environmental health assessments are required to lay
emphasis on the major endemic diseases, viz., schistosomiasis,

e

onchocerciasis, trypanosomiasis, malaria and filariasis in the
recipient countries. '

These diseases do indeed constitute the majox health con-
-straints to the socio-economic development of the region. In
some areas of the major basins being considered these diseases
are hyper-endemic. Hyperendemicity of these diseases fesults
in many very adverse effects on community health, among which are:

- a vexry significant increase in'the disability and/ox

mortality of those who are environmentally exposed

because of age, sex, occupation and cultural factors;

- retardation of the physxcal, mental and social growth
and development of the growing child, especially 1nte1—
lectual growth; _

- decrease in physical vigor, 1ndustrial effectlveness and
9651t1ve environmental control plannlng,

(32).



~ severe physical disabilities and debilities such as blina-
ness and elephantiasis which in addition to the adverse
economic impact may also contribute to political unrest;

- virtual economic paralysis with catastrophic effects

where several' of these dlseases are 51mu1taneou ly hypexr-
endemic.

When these effects are comblned with the repeated, protracted
droughts of the area, expansion of thc Sahara Desert andtgther
harsh environmental conditions it becomes only too obv10us why
the viability of the countries is tﬁreatened and the quality of
life is substandard.

It is paradoxical that economic development of the region
can further exacerbate the existing poor health conditions. To
achieve the very desirable long-term objective of food self
' sufficiency, agriculture must be intensified. Concomitant with
this is the need for the storage of large bodies of irrigation
‘water, the“?looding of lands for the growth of rice, the staple
crop. .These bodies of water can provide the environment for the
proliferation of the insect vectors (flies, mosquitoes) and inter-
mediate hosts (snails) of the majof endemic diseases.

Furthermore, the modern practices of intensified agriculture
such as the use of insecticides, pesticides and fertilizers will
pollute water supplies and introduce additional'health problems.
So will large scale larviciding and molluscmcldlng for vector and
intermediate host control.

It is very important, therefore,_that env1ronmental health

. considerations play a major role in the soci -economlc development"

of these countrles. Yet these consxderatlons}have generally

(33)



received very little attention;* Control mcasures agalnst the
endemic dlseases have hcen llmlted marnly to chcmotherapy." The
use of environmental engineering measures to sever llnks 1n the
chain of infection has been v1rtually non—exlstent These
measures may include the use of siphons in dams to vary reservoir
water levels and thus destroy insect larvae ahd snail hosts of |
the disease organisﬁs.

Existing studies indicate that poor sanitation is charac-
teristic of essentially all of the areas. Yet sanitatioa is
.perhaps the most important single factor in the prevention and
control of these diseases. Sahitary sewage disposal facilities,
for instance, will ensure that the eggs of the schistosome
organisims do not reach the fresh water habitats of the snail
intermediate hosts. The severing of this link prevents infection
of snails and consequently subsequent human infection. |

Similarly, the provision of adequate water supplies will
considerably reduce the need for human contact with the water
habitats of the insect vectors and intermcdiate hosts of the
disease—prodpcing organisms.

The envirornmental health considerations related to schisto-
somiasis in two of the project areas, Liberia (Lofa County) and
Swaziland, have been analysed in studies done, respectively, by
the San Jean Laboratories of the Center for Disease Control (CDC)

n.n

and Drs. Jobin and Jones. Dr. Nebiker's report on his study
‘the Senegal River basin for AID/APHA appears to have conszderable

relevance for simllar sxtes w;thln the pro;ect areas.
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Ev;dcnt throughout all of the llterature 1s the need for

greater emoha51s on sanltatlon and the use of preventlve as well as:

therapeutlc measures.

D. Health Sector Problems

Like the environmental health studies, the health sector
assessments are required to place emphasis on the major endeﬁic‘
diseases. In this case, however, th@ approach will be to asqeo@'m
the ability of the existing lnfrastructure to cope with these
diseases as well as with problems of nutrition, population and
other maﬁor health impeéiments.

The health infrastructure of each area is taken to include
the total resources devoted to improving health and the quality
- of life. While the major responsibility for these tasks tradi-
tionally resides with the Ministry of Health (MOH), there are
-frequently private and international organizations such as mission
clinicé, the World Health Organization,:Africare, the Peace Coxrps.
and the Center for Overseas Pest Research operating within the
areas. .

Population information from the census bureau produces
information which is vital for planning educational institutions
devoted to the training of medical and paramedical workers are
also an essential part of the health infrastrucutre and as suoh
play a vital role in implementation of planned programs. |

The ndnistry for the developmeot'of water~:ésouf&és'is
rarely considered to be part of the health infrastruotute-bot its

policies are crm~i=1 +a the snread of water and vectorboxne diseases.
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In short, many agencxes, publlc, prlvate and 1nternatlonal
which are conventlonally excluded from- the dec151on~mak1ng process
of the health sector, should be assessed for thelr potentlal and
active participation. Any opporttnlty to 1nterre1ate these |
resources should be indentified and assessed as to the benefits
that could be derived from expanding cooperative efforts; o

On a more direct level, the assessment must include an
evaluation of government policies for dealing with problems of

.medical care delivery, vector control, immunization against inter-
nationally important diseases, maternal and child care,  znonoses,
nutrition, population dynamics'and health manpower needs. This
evaluation should include a consideration of how well these policies
are being implemented and whether they are designed to~meet future
as well as present needs. Of particular importance is the evalu-~
aticn of the extent to which the rural populations benefit from

the health sector policies. '

Another important 'aspect of the health sector assessment
is the establishment of the extent to which the host country has
provided for the manpower needs in terﬁs of training programs and
schools.

In order to preserve the interdisciplinary nature of the
plan it is considered prudent to bring environmental and sector .
elements together as closely as possible so that'team reedﬁféee
will not be dissipated in isolated con51deratlons., For example,iﬂ
official attltudes toward water resource development,qp evaillng

standards of sanltatlon and mosquito breedlnq 81tes can be cons;dered
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in.isolation;‘fﬂbwéver)'tﬁey‘éfé'sdiintgrrélaﬁédwﬁﬁat“if,they
are assessed by a multidisciplinary team using an integrated

approach, considerably more(usefulness can be aéhievéd.' ih

A common finding of all the available reports is the
inadequacy of relevant health data with which to undert&ke
problem solving. Population census figures arg,often )
inaccurate or unavailable. While for some diseases prevalence
data are avéilable, the very important incidenée and intensity of
infection data are non-existent. Generally, systems have not
been established for the collection, processing and use of these
'tYpes of data. The health sector assessments must examine the
major health problems to determine basic information needs ana the
systems required to ensure that those needs are met. Problem
solving cannot proéeed in the absence of these basic data.

In summary, the health sector assessments must be concerned’
with the identification of the broad spéctrum of health problems
and all approaches to,and measures for their solution. Preventive,
as well as curative and control, measures must receive their due
attention. Administrative structure, human and financial resources

are of fundamental importance for the continued implementation of

programs.
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E.* Terms of Reference

On -behalf of the American_Pﬁblic H§é1§hTAsgbciati6h (APHA)
and in accordance with Appehdi#*"ab6f th¢vAID/APﬁAjédhﬁrabﬁlf |
No. AID/Afr-C-1253 and the AID Environmental procedures, the field

teams shall conduct Envirbhméht&l Héalthlﬂése55ment‘studieé'iﬁ

Scope of Work

1. 1In conducting the environmental field studies the team
shall perform the following scope of work:

- Assist in the design of evaluation plans for health
projects/programs.

- Assist in collection and analysis of pre-project
implementation baseline data, as well as collection
of subsequent data for project/program evaluation.

- Assist in' conducting program/project evaluations for
AID's purposes. .

- Conduct epidemiological studies as to the incidence
and prevalence of major endemic diseases.

- Assess constraints imposed by endemic diseases on
Plans for socio-economic development.

~ Assess vhat preventive measures may be undertaken to
either prevent worsening of -the disease problem or
ameliorate the health hazard (engineering, technolo-:
gical, biological, etc.) '

- Assess what control measures and/or eradication - . .
neasures are needed and could.be‘used~in:afm§nner‘to,
complement development and improve the quality of.: -

. life for the people. ' .

- Assess what role potable water- supply and. environmental

sanitation may play in controlling or'preventing
endemic diseases. c ~
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- Assess the impact that ecological and environmental
changes due to socio-economic development will have
on health and quality of life of the people.

- Make appropriate recommendations for pragmatic
solutions to the problems.

- Prepare a recport on the results of the overall environ-
mental health assessment studies. The revort should
also include identification of areas and opportunities
for relevant endemic dicease control projects and
recommendations for possible AID intervention in the
environmental health area. . '

rhe field teams shall also conduct Health Sector Assessments iﬂ

), In conducting the Health Sector field studies the teams
shall perform the following scopes of work:

a. Health Structure

-~ Analyze capability of Ministry of Fealth (MOH) to
plan and project health needs. Evaluate adequacy
of MOH staff, both centrally and in the field, to
perform assigned tasks.

~ Assess MOH capability for management and/or
administration of health resources.

- Assess adequacy of health information data system,
and determine whether it is appropriately used or
capable of being used for planning.

- Assess the adequacy of facilities in terms of
equiopment, accessibility and whether or not such.
" have been planned on basis of healtn prlorltles

- Analyze linkages between public supported health

services/institutions and those supported by
- non~agovernmental institutions.
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ﬁéalth Problems and Policies

- Analyze major health Jmscdlmonts to improve quality

of life and increase produvt1v1ty of the people.

Analyze budgetary allocations of MOH,,both in torms
of curative and preventive health services; asunus
trends in allocation and use of health related
activities, allocations and relevancy of health -
meznpower training programs. :

Carry out financial eco: omic analyses in the health
sector; capability of government to carry out

- planned programs.

Health Manpower

Analyze the levels and types of health manpower
available including approprlateness/capabll1ty of
health personnel to function in plans for rural
health manpower, as well as needs for training
both existing and newly recruited health manpowver

. nceded to implement expanded health program for

rural populations particularly.

Assess alternatives as to mixes of various levels o:
manpover to develop a total health manpower system.

Assess and rank alternatives for health manpower
systems to reach rural populations.

Assess cost-benefits of various health manpower
developmﬁnt alternatives 1nclud1ng in-country
trai:ing vs. out-of- country training; field
training vs. training in urban centers, etc.

Assess health manpower training capabhilities in-
country and determine what additional resources
are needed to strengthen or improve training
capabilities of host government.

Nutrition

Assess the level of nutrlflon and major nutrition
problems in-country.

Assess the impact of inadequate nutrition on
health and quality of life of the. people.f '

Review 'and assess plans or programs to 1mprove
-nutrition of populatlon, partlcularly for women

- and children.
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~.Assess and make recommendations as to how problems of

malputrition may be ameliorated, particularly at rural
or community levels. '

e. .Ponulation

- Assess the policy and/or lack ofrpoliéy iﬁftﬁé ££éé

of population/family planning.

- Assess the population and gquality of life of the’'people.

Assess the existence and the effects of migration ‘or mo-
bility of the population, i.e., rural -to urban migra-
tion, nomadic practices, etc.

- Assess the adeqguacy of demographic and/or population

dynamics data.

The team will preparc a report on overall problems in the

health sector of the Sahel, based upon the completed health sector

assessments. The report should also identify opportunities for pro-

ject developments in the areas, as well as recommendations on possi-

ble assistance strategy in the health sector of the Sahel area.

The team leader is responsible for management of the
country visit. '

Upon arrival in the country of assignment the team lea-
der must report to the USAID mission official who will
serve as the principal first contact.

The assessments should be conducted in collaﬁoration
and with participation of the host country (ies).

The team shall cooperate with the relevant USAID missior
(s) in the country/region and through the mission (s) wii
the recipient nation.

The team shall inform the mission (s) and the relevant
national governments of the nature of its findings prior
to its departure from the recipient country (ies). '

The team shall prepare and submit a draft copy of its
report to the AID mission official prior to its depar--
ture from the host country and provide a copy for ‘the
American Public Health Association within ten days of
its return to the United States. e :
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‘IV. REFERENCE REVIEN

The following list of publications is of particular value in rela-
tion to the Sahel Epidemiological and Environmental Assessments

Project.

1. APHA/USAID - Regional Public Health Training in Ceﬁﬁfﬁl-
Africa - OCEAC, ;

1971-197¢6

2. WHO - Field Visit Reportz Upper Volta, December 1973

3. Jobin, W.R. and Jones, C.R.
bilharzia control in Swaziland, USAID/WHO, February 1976.
Describes bilharzia situation in Swaziland and offers recom-
mendations on various aspects ol ways in which disease can
be combated.

- Report of a joint consultation

4. American Universities Field Staff, West Africa sories

a)

b)

c)

da)

e)

-

g)

h)

i)

DuBois, Victor D. -

DuBois,

DuBois,
DuBois,
DuBois,
Dquis,
DuBois,
DuBois,

DuBois,

Victor

Victor

Victor

Victor

Victor

Victor

Victor

Victor

2

The Drought in West Africa, Part I
Evolutionary Causes and Physical
Consequences, Vol XV, No. 1,
November 1973

African Development Planning,
Vol XV, No. 3, June 1972

The Drought in West Africa, Part
II: Perception, Evaluation and
Response, May 1974

The Droucht in West Africa, Part
ILI: The Logistics of Relief
Operations, May 1975

The Drc¢-.ght in Niger, Part I:
The Pnysical and Economic Conse-
quences,lJuLy,1974

The T.ought in Niger, Part II:
The © ‘erthrow of President Hamani
Diox:. December 1974

The Drought in Niger, Part III:
The Flight of the Malian Tuareg,
December 1974

The Drought in Niger, Part IV:
The New Refugee Camp of Lazaret,
December 1974 ;

.

Fooa Supply in Malithp;;;él975



9.
10.

11.

12.

13.

14.

15.

16.
17.

18.

Troplcal Health, A report on a study of needs and resources.
Division of Medical Sciences Publication 996. National Aca-
demy of Sciences, NaLiQnal Reserach Council, Washington, D.C.

1962

Manual on Practical Fntomology in Malaria, Parts I & I, WHO 1975

Newell, Kenneth W.- = Health by the People, ed. WHO 1975‘

USAID -~ CaplLa] Assistance Papers. Background Notes,.Depart-
ment of State: Cameroon, Niger, Mali, Upper Volta, Swaziland,
Liberia, Chad, Dahomey (Benin) .

U.S. Government Post Report - Dahomey (Benin)

I

Service, M.W. = Survey of Relative Prevalence of Potential

" Yellow Fever Vectors in Northwest Nigeria. Bull, WHO Vol 50,
’

No. 6, pp. 475-576

Natural Resources by Dcvnloplnfl“nantrle Investigation Develop—
ment and Rational Utilization - i:oited NaLlons, Official
Records of the Economic and Soci.! Council, 39th secssion

Food and Nutrition Strategies in National Development -~ Ninth
Report of the Joint FAO/WHO Expert Committee on Nutrition,
WHO, Geneva 1976

WHO Expert Committee on Filariasis -~ Third Report WHO Techn.
Report Series, No. 542, 1974

African Trypanosomiasis - Report of a Joint FAO/WHO Expert
Committee. WHO Techn. Report S=ries, No. 434, 1969, Distri-
bution, 1mpact, methodology for dealing with it, lncludlng
treatment, »=2ctor control, planning.

Comparative Studies of American and African Trypanosomiasis -
Report of a WHO Scientific Group. WHO Techn. Report Series,

WHO Expert Committee on Yellow Fever - Third Report, WHO
Techn. Report Series, No. 479, 1971 .

Manson-Bahr, Sir Philip H. - Manson's Tropical Dlseases, l6th
Edition, The Williams & wilkins Co., Baltimore

Health Sector Policy Paper - Werld Bank, March 1975. Assesses
health situation in developing countries. Examines the impact
of poverty on health, and ill health on economic development.
Analyzes trends in health policy 1n member countrles and offers
suggestions for reform.
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31.

32.

33.

34.

35.

36.

37.

34.

Aspects of International Health Work in 1975 - WHO Chronicle,
30: 264-2€5 (1976). The positions and status of various areas
of concern and assistance by WHO are outlined for various areas
of the world.

Bailey, K.V. = Malnutrition in the Africa Region - WHO
Chronicle, 29: 354-364 ( 1975). Malnutrition information include:
that of Dahomey (Benin), Niger, Swaziland, and Upper Volta.

Mortality and Morbidiﬁy Trends, 1969 - 1972 - WHO Chronicle 29:
377-366 (1975). Additional insights into African health '
problens.

The Place of Public Health in the Economy of Africa.- WHO
Chronicle 29: 317-322 (1975). Discusses how economic develop-
ment in Africa can mean access for the greatest possible num-
ber of individuals to a greater volume of material and in-

tellectual benefits.

Community Water Supply and Wastewater Disposal - WHO Chronicle
30: 320-334 (1976). Discusses tue progress made by developing
countries in the provision of community water supplies and
excreta disposal facilities betwezen 1970 and 1975.

Rural Health Planning and Management (677-0004) - AID project
paper describes the establishment of a four-year project in the
Ministry of Health, Chad, to establish a planning unit. Be-
ginning period is Fy 1977 (October 1, 1976 through September
30, 1977). Purpose of the project is to establish a planning
unit in the Ministry of Health for the systematic analysis of

‘health needs and resources, the development of health strategies,
_and programs, and to provide a more effective Ministry of Health

contribution to national planning efforts.

Rural Health Services Development in Mali - Project Review
Paper (Fy 77 - Fy 79). Goal of project is to provide health
services to the rural population of Mali. Purposes are to de-
velop three pilot MCH clinic/training centers which through
use of polyvalent teams will deliver adequate modern rural
health services including nutrition, family planning, environ-
mental health and health education.

Niger: Cereals Production Project - Action Memorandum from
RA/PPC Philip Pirnbaum, 1975. Proposed grant will assist Niger
in launching a national cereals production program.

Outline of Water Resources Development in the West African Sahel -
Provisional working document prepared jointly by the Technical
Services of the Ministry of Cooperation and SCET-International,
to contribute to a general study of water problems in the West
African Sahel. ‘ o
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39,

40.

4.

42,

43.

44.

45..

46.

47.

48.

49.
50.
51.

52.

Manual on Personal and Community Protection against Malaria -
WHO, Gencva, 1974, This manual discusses perscnal and communi-
ty protection against malaria in dcvelopment arcas and new

settlements.

Health in Africa - Office of Development Services, Bu/Afr.,
AID : -
AID Report to U.S. Congress 1976. Technical Background Papers.

a. The Niger River Basin, pp 189-194
b. The Lake Chad Basin, pp 201-206

Annua. Budgel Submissions, 1978, by Country, AID

AID's Developmenl Zssistance Program Series for Fy 76. Ex-
cellent country proyram descriptions

Health, Nutrition and Population, Sahal-Sudan Region ~ Massa-

"chusctts Institute of Technology, Anncx 2, 1974

McGahney, Sudie - Preliminary analysis of health conditions of
the Bol Polder Region of Chad Basin with a possible action
plan, April 20, 1976. Excellent basic assessment of Chad
LaLe, health sector

Dr. R. Juni's veterinary experience with Dr. Steele's publi-
cations on the zoonoses. Their relation to human disease is
of vital importance to the health sector assessments.

Dubois, Victor D., and Miller, Norman N. - West African
Series, American University.

a. Food supply in Mali

b. The Drought.in West Africa Parts I & IX

¢. Journey in a Forgotten Land, Parts I, II & IIX

World Bank Country Economic Report, Chad, pp 30-35. Develop-
ment potential and constraints,

Imperato, Pascal J. M. D., - Health and Nutrition Services of
the Sahel R & R Program in Mali. M,P.H. 1974. Excellent
material for tribes and nomads.

AID War on Hunger Series, August 1973, November 1973, February
1975, and May 1975

Campbell, E.P.,'M.D. - Ethiopia, Proposal on Maternal Child
Health and Family Guidance, January 14, 197l. A.P.H.A. for
syncrisls approach to MCH and Family Planning.

Gauldfeldt, Frank I. (MPA) and Gangloff Linda (HEW)
Liberla, Syncrisis: The Dynamics of Health, 1973
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53. Proposed Program Budget 1976-77, Country Reports - WHO

54, Pan American Conference on Health Manpower, 1973. thrvcry
helpful to Africa but elements of a sophisticated considera-
tion of manpower can be found here.

55. Control of Communicable Diseases in Man, 12th Edition, APHA,
Y975, Excellent handhook on speciiic diseases, many of which
occur in Africa

56. Africave Project in the Wiger part of the Lake Chad Basin, 1971.

Excc¢llent program beamed at materral and child health, the
high impact areca.

57. Basic Agrecment between AID, WHO F2C and Reps of African
States, 1975. It is concerned with the provision of rfinan-
¢ial and other assistance to participating African states
"for strengthening Public Health Delivery Systems." Part of
AID's contribution through APHA. This is an important resource
for the Sahel. In addition, see Contrazcl. AID-APHA, MNo. 625-
11590-904 of November 1975,

§8. AID-APHA Contract No. 931-11-580-971 - Development and Evalua-
tion of Integrated Delivery Systems (DEIDS), May 1976. A
basic resource for each Sahz2l country.

59. Haute Valle and First Region Integrated Agricultural Produc-
tion - AID Agriculture Project, September 1976. A basic resoutrce
for Mali, especially for the Upper Niger Basin. Dr. Lennox’
is to be the Public Health Specialist. In addition is the
Central Veterinary Laboratory Project 625-11-190-6110 and the
Mali Rural Health Services Development Project No. 688-11-
590-208.

60. ILudwig, Garth D., and Porsching, Susan E. - A Behavioral
Science Health Case Study, Central African Republic, 1972.
This report provides much more than needed by this project plan.
However, as an example it may serve important needs as a re-.
source to assess the area of disease concepts, traditional medi-.
cine and its interface with modern medicine concepts of family,
religion, etc.

61. Rice, Donald T. - Niger: Report on Ivory Coast and Niger, March
1973. Excellent orientation.
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APPENDIY I

Equipment and Supplies

Because the final composition and numbers of the assessment

teams have not been established, the various participahts é6u;d_

not be c

onsulted as to their specific equipment needs. HOWéver"

the following list is considered to be fairly comprehensive and

should not cepart substantially from the final form.

Equipment required by each team:

1.

2.

3.

5.

6.
7.

8.

9.
10.
11.
12.
13.
14.
15.

Pinocular compound microscope (1) mirror type equipped
with ocular micrometer.

Binocular stereo microscope preferably with nirror
and zoom capability. .
fland lens 10 % (1 per team memberf

Heavy duty rubber hip boots (l- per .team member) .

Heavy duty flashlight 6-9volt. (floatable) with extra
batteries (3) :

White enamel pans 6" x 12" (4)

Dissecting instrument sets including straight and curved
forceps and needles dropper pipettes, plastic ruler.

Mosquito net - standard double size (1)-

Scoop net - insect collection (2)

Wire mesh dip net - snail'collection (2)

Metal dipper with cufied handle; about 4" diameterx (2i
Large straight forceps 8" (2) |
Entomological forceps (2)

Hand operated centrifuge (1)

Wire Test Tube Rack -(3) .

(a8)



Non Expendable (reusablc)‘Suleies

l.

2.

3.

4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Conical flasks - urlne sedlmentatlon - 3 doren ;

Small plastic salve boxes = insect storage - l gross
Flat bottom screw gaoped vials l" x 3" - snall storage -
¥k gross

Craduated centrifuge tubes 15 ml. - % gross

Grass microscope slides - 2" x 3" - 1 gross

Glass microuscope slides standard size - 2 gross
Glass dropper pipettes with rubber teat - 4-&ozen
Plastic Petridishes ~ standard size - 1 gross
Plastic Petridishes - small % i gross -

Plastic bottles - 1 gt. size - 1 dozen

Plastic bottles -~ 1 pt. size - 1 dozen

Plastic bottles -~ 4 oz. size - 1 dozen

Glass dropplng bottles - 4 oz. size - % dozen

Test tubes Pyrex - lOOmm X 10mm - 1 gross

Expendable Supplies (Kardware)

1.
2.
3.
4.
5.
6.

7. )
8.

9.
’ 1'00

Disposavle sterile lancets - finger stick blood collect.
Cotton (absorbent) - 2 boxes

Applicator sticks - wooden - 1 box

Plastic stool containers - 2 gross

Self adhesive labels - 2 packages

Dupont cellophane (for kato stool exam) Avallable on

- request.

Glass coverslips - 22" x 22mm - 3 gross

Plastlc 811de Storage Boxes - (5)

';Rubber bands -1 box

Magic markers - 5 red, 5 black - (Alcohol base)
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Expendable Supplics (Reagents)

1.
2.
3.
4.
5.
6.
7.

Glycerine

Malachite green stain

Giemsa stain

Ethyl Alcohol
Formaldehyde 40%

Ldgolé TJodine (Saturated)

Physiological saline
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—-Prepare a final report on the results of the ovarall
eaviroamantal health essassmant. studies.  The repocd
should also inclyde idanuificatioa of arecas and
opportunities for relevant eadanic diszass contrel
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%, Haalth Scctor Assesamont S-ufiag < the Sznal (Lzka Chad and

Mirer Pivec Basin Araus)

In the iaizizl planming for the gtudies the contractor will -
carry out the following effor: L a'Field situdies fec
lzalth Secior Lazassmants 1 Sahel:

w-Meview available renacis, data and docurentation on
health szctor preblzss in the Sanel,

—-Plan the actual baz :
in soclected sites in tha Sahel.

——Seléct andfov identifr the feaa nanbars v carry out
the health sactor assassments.

——Dnvalcp Scopes

Area and Niger River Basia Area - The

. o
-contractor will provid 1 services to cazty out health sector
elecie

assessnanls
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rafning capzbilities in-countzy and
detcernias what additional rascurces are needed to strapgthen
or imprave traizinmg-gapabilitiss of host gouernnaal.

Nutcvition

——fssess tha level of nutrition and major nutrition probleas
in-couatry.
~-Assess the dmpact of inuceguate nutrition or health and
_quality of life of the pe2

—Xevicy and assass plians of prograzs to improve ‘nutrition

* of population pa"(‘,mlarly for woza2a and children.

—Aegess and pake roo.oaandztions as to how problens of malnutb:
tion pay be a:elioratcd, particularly at rural or comunity
levels.

Poaulation

~-Assess the pol
fan

anJ/or lzck of policy in tne area of
population/ i

N' \q

ic
il

—-Assess the populatioa and gu2lity of life of the peop

—-Assess the existoace and the eifects of migration or
. rebility of the population, i.e. rural to urban
migraticn, momadic praciices, etc.

» Combrector will collate, edit, prepare aad publish a final
report on overzll predlens In the health s2ctor of the Sahel, based upoa
the completed health s:ctor assessments. The report should also identify -
¢opertunities for projzct developueats in ths ereas, as well as recotmenda-
Tiorson possible assistapce strategy 1o tha h=2alth sector of thz Sahel
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2.

CHAD ~ Northern Zone

Objectives

A four-member team visited the Northern Zone of Chad from

March 16 through April 22, 1977 with the following objectives:

To identify the major endemic disease problems in the Bol,
Mousséro and N'Djamena areas of the Republic of Chad.

To identify the relevant environmental factors respousible
for discase transmission.

To agsuss any existing programs or plans with environmental
health significance.

To make recommendations and develop alternative proposals

for any further surveys, projects or control programs
complimentary to those planned or in existence, including
essential health infrastructural requirements for maintaining
and improving the health status 6f the communities.particularly

those within the rural development project areas.

Upon AID/Chad's request and with AID/Washington's agreement,
the areas of Moussoro and N'Djamena were deleted from the scope of work.

Team Composition

The team was comprise& as follows:

Roy Mark Malan, M.D. - Epidemiologist, Team Leader
Joe Haratani, M;S. - Sanitary Engineer '

Curt Schneider, PhD. - Malacolpgist 

fénﬁfew ?pielﬁaq, Sc.p; ﬁal&ri%l@éista‘

‘Background Infsrmation

ThéﬂBol-Polder Project represents the pfincipal focus“qf Econoqic
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aevélopment in that vﬁst région éf{centfal and northern Chad lying

between theicapital city (N'Djameua);and the Lybian border. The

' Project répresents an extension of traditional attempts at agricultural
exploitation of peripheral bottomland of Lake Chad. Eventuﬁlly, éufficient
land may be developed near the town of Bol to constitute a significant
contribution to the Chadian cconomy and to employ numbers of local

farmers. Many other Chadians will benefit from secondary ruployment
gencrated by the Project,

"Polder" is adopted from a Dutch word coined to deseribe diked
farmland claimed from the sea. Land-form in the Bol region presents
certain unique advantages for counstruction of polders in that numerous
clongated islands project into a large shallow lake. Thus, a few short
dikes serve to isolate large polder areas., Once isolated, the impounded
region is puwped dry in order to exposc the extraordinarily fertile soil théi
covers the botton of Lake Chad. Although rainfall is minimal, water for
irrigation is readily avqilable from the Lake. These advantages are offset
by the difficulty of mailntaining the polder, once conétructed. Problems of
drainage and salinization have made useless all But a small‘portion of land
already empoldered. The objective of the Project is to apply modern tech-
niques to prevent such loss of land, to permit reclamation of lost land
and to facilitate construction of new polders. Particular care is taken .
to insure the well—being of local residents.

ﬁillet, the basic crop of the region, 1s grown on the sénd dunes
typical of the Séhel. It is planted in May and harvested in October
after the periodic rains have ended, Supplementaryfcrops;igs vegétables
and corn, are grown at receding borders of the Lak¢‘aﬁd iﬁfthéAﬁumerdus
small wadis of the regions. When"thé waﬁéfﬁﬁable.is'ﬁithiﬁfZ meters of
;Hé éﬁrface,.small paréels éfﬁiaﬁd ﬁgy Se irfigéted'manuallyfﬁsing the'

counter-weighted bucket known as the "shadoof". Cattle are pastured
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:in the narrow transitlon zone between the dunes and the Lake and in
wadis. Goats are raised on the dunes and fish harvested from the Lake.
Polders are a natural development of this system, representing con-
version of receding lake 1ii: into large permanent wadis,

More than 50 polders heis been constructed in the Dol region
beginning before the present century. Oriéinally, local authotities
organized groups of progpective farmers into teams for the building
of dikes, and sucl: participation wag rewarded by assignment of parcels
of land in the new polder. Dikes were coanstructed of parallel wicker
walls filled with sand and polders were pumped dry by means of shadoof.
Various technical and social factors eventually forced abandonmer.t of
wost of these farms and the land reverted to rearing of cattle.

The modern era began in July 1950 when the new Postmaster of
Bol recomaicnded that the central coionial authorities supervise con-
struction of dikes to empolder 3000 additinnal hectares. Tchingam Polder
near N'guela was the first constructed. The general plan followed
the traditional idea that those who constructed the dike would be repayed
with shares in the farmland that resulted. Generally about 200 men
would work for about a month using the simplest of hand tools. Because
wicker supporting walls rapidly failed, the dikes soon dissolved.

Steel reinforcement was, therefore, incorporated into some of the
new structures. Guini, No, Baga-Sola, Djiboulboul and Berim polders
appeared during the next few years, and by 1954, there was great
optimism for the 6 extant polders incorporatiung neariy 400 hectares‘
of productive land.

Unfortunately, the entire system of. dikes was virtually
destroyed between 1954 and 1957 by flooding due to unusually high
levels of the Lake. The system of rewards that sufficed for initial

consttuction of polders failed to insure maintenance. Brief experiments

10 ‘“;5‘:



4.

'with hircd lnbor and tcnunt associations were no more succeasful

'duo~to lack of capital. At the time of independence, in 1960, the

system remained in/gisarruy.

During the post-colonial decade of the 1960's, central autho;
rities proyfded capital for hired labor on the polders using the.
proceedé of a flour mill conscructed in the capital city. Flour was

/7
sgd on the open market and ievenue was converted into foodstuff to Py

the dike workers. In this manner, about 6000 hectares were reclaimed
by 1970.

The entire polder system was reconsidered in 1972 and a com-
prehensive report made available recommending that the "Californla
System" of irrigation should be instituted. The nrincipal of this
system requires that irrigation watexr enter the polder by gravity and
be removed by pumping. Water is distributed in concrete lined channels
and pipes and drained by a series of ditches and carth-lined canals.
The traditional system-of small peasant farms would be augmented by
hired labor and directed by skilled agriculturalist. The system is
intended to produce two cash-crops each year; wheat and cotton will
alternately be grown on the same land.

This baslc system of peasant farming is labor intensive and
requires that large human populations reside close to their polder
farms. People who provide secondary services, as mechanics, merchants
and administrative personnel; will concentrate in communities nearby.’
Accordingly, many thousands of people will become vulnerable to any -
hazards to the public health that may be generated'by the system.

The. objective of the present study is to begin to: assess these dangers-

and to recommend measures for’ surveillance, prevention and control of

f~such problems that appear.ikf

Summary of Findings
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5.

Nepative Aspect

There 18 rcason to believe that immigration to the Lake area is
going to incréasc wirh the development of the polders project. Statistical
figures supplicd Ly the loczl authoritles indicate movement of some 660
temporary and 400 permanent immigrants into Bol each year. On the other
hand emigration is limlted to some 150 persons, most of vhom evéntuully
return to the lake arca.

Incigration of larger numbers of people,.especially from southemm
arecas of Chad threatens to introduce Intestinal schistosomiésis. In
addition, the overcrowding may cause a worsening of diseases such as tuber-
culosis, cercbro spinzl meningitis, hepatitis and venereal diseases. Cholera
is also an ever-present threat. There was a recent epidemic in Chad in
1971 with 8,000 cases and 2,300 deaths reported in the country. Again,
in.1973 there were 75 cases and 21 death; in Ki&geria (Lake Province) and

104 cases and elght deaths in N'Djamena.

Positive Tmpact

The positive impact of the polders agrilcultural projects should not
be disregarded. The economic benefits of the operation are expected to
improve the léevel of well-being of the people of this area and to have a
favorable influence on housing and nutrition. Ultimately,it could ppsi-.
tively affect the general level of education and personal hygiene. Equally,
thé economic development of the area should have a positive impact’ on-
public services, transport facilities and recreational opportﬁnities,i;hus
offsetting to some degree the negative. impacts of urbaniza:iog.--r‘

Status of Major Endemic Diseascs

Schistosomiasis Haematobia in the Bol Area - Schistosomiasis

Barkhuus (1976) stated that urinary schistosominsis,»due to Schistosoma
haematobium, occurs in 100% of people in the Bol area'.énd

85 - 90% of people in the coastal areas of Lake Chad. ‘ He

109,
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‘referred to this arca as a focus of hyper-endemlcity and noted that"nowhere are
less than 10% of children found infected and prevalence in this age-group 1is
usually higher -- between 20%and 50%". le noted that “transmission occurs all
the year rnund in Lake Chad but that elsewhere infection takes place

mainly in the dry season from November to May, reachiné a maximum in

February and March. During this perlod there is snail-mon contact vhesever
infecte” water occur -- mexshes, springs, lake ahores,{reaidual pools, atec.
Lake and river fishermen and their fawilles, living in constant contact

with the water, arc move or less permanently cxposed to infe;tion risk,

It is practically impossible, even for parents knowing the risk to thelr
children, te ;rovent them from bathing and playing in the watcr".

In tha present study, cfforts were made to detect cases of uxdnaxy
schistosomiasis in children of the Bol area between the ages of 4 and 15.
Single urine spocimens weie obtained at the séma tiwe that anthropometric
measurements vere made and blood semples taken. The fact that the urines
were taken usually late in the momming and that only single specimens were
obtained means that the results must be viewed conservatively and the figures
might be augmented by improved collection methods. Speciﬁens were taken
only from boys. Most were of normal appearance, straw or yellow in éélor.
Only one of the 118 was grossly bloody. All specimens contained sand (the
‘boys normally squat to urinate, the prepuce touching the ground). Specimens
were not centrifuged but were allowed to settle for 3 or more hours. Co-
operation was almost 100% (only one boy becane frightened, ;hrew awvay his
specimen tube and ran off).

The results showed prevalence rates of 35% in four Polder villages,‘

zero percent in two Tala villages in the inland region, 7Z ing‘wo_Lake

Islands villages: and 16% in Bol.

It was concluded that transmission of schistosomiasis in the Bol Polders
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areca was taking place on the polders. All of the people questioned in

these villapes admitted to visiting the water of the drainage ditches on
the polder, with one exceptien (Moun, where the barrage is leaky and
vhere a good-sized swamp has oppeared on the polder side of the bharrage).

Although no Bulinus truncatus were found, as the ditris. vere mostly dry

during our slsit, it Is believed that the Indirect evidence hppears to
suggest that the ditches may be an Important source of infection when
irrigation is underway and standing water is present.

The data from the island villages (Yakoua and Mamdi) were adequate
only for purposes of inference. O0Of the 15 children who presented themselves
to us, oaly four were &h.:o the age of ten; the ages of the others ranged
from four to seven, not .1 ages for detecting schistosomiasis, Thus,
the lake village exanmin...ons would have to he much wore cxtenaive before
a definite statement couid be made about the status of schistosomiasis in
them. Nevertheless, we vexe impressed by the contrast between the actual
figures and those that published reports 1ed us to expect (100 % infection
on the islands').

The failure to find evidence of urinary infection in the two Tala
villages was not sorprising, but again the samples vwere too small to use
for anything more than %nference.

b. Malaria

Malaria has frequently been reported from Chad. Most recently, Cano

and Marcos (1971) reported rainy season parasite rate of 15.7% ih chdldren

~9 yrs) an .6% overall in residents o amena. asmodium falci-
(2~9 ) and 11.6% 11 4 id f N'DJ Pl dium falcd

parum predominates. Sporozoites were present in one out of 50 A. gambiae

collected in the Chagoua region of that city.
The clinical records of the hospital at Bol list ‘Tumerous cases of

malaria diagnosed through the year. However, these include dingnoses made
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bY_nUTﬁCG vorking without Laboratory facilities in outlying arcas. No
proven malaria casa was called to the team's attcntionnduring its 2 week
stay in Bol. The hospital physician, Dr. J P. Dompnier, reporLs that
malaria is frequently diagnosed dusing and afiter the July and August. rainy
seagon. Questicus relating to mai- la were posed in cach of the nine
locations ctudied. Local residente clain to know about malaria (“Kange"

in Kanewbou) and repoxrt thot the perlod September through November is the
gseason during which such disease wozt commonly occurs. The questlon of ghc

prevalence of melaria remains unanswered.,

s¥istingy Health Infrastructurne

arpatans

The health scrvices of the prefrcture of Bol includes a medlcal center,
5
located in Bel, and six dispensaries lvcated in major villages in the pre-
fecture. The medical center consists of the following:

a. concrote structures: a 27-bed hospital pavilion. A swmall surgery,

a delivery room, a laboratory, an X-:ay room, a treaLment room, and an

~isolation department for tuberculosls patients.

b. mud brick structure: a doctor's office; a pharmacy store room.

c. straw hut: a kitchen for the patients.

The Center 1s presently staffed by a French doctor on a one-year contracf
as an alternative to French military service, one registered nurse, one
technician, seven licensed male nurses, a traditional midwilfe, three prderliee;
a male secrectary and a cook.

The six dispensaries located in major villages of the prefecture are‘
each staffed by one or two licensed nurses and an'orderiy;

As reported in the chief medical officer s annual report 11 421 persons

vere seen at the Bol medical center in 1976 and 33 057 at the six dispen—

ser £

sarles.
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Four‘Protestant nicsions contribute to these services at Tatvcron,
Alkoulou, Magui and Kingeria.

In addition to regular curative services, the medical ccnter has
weekly neonatal clinics and a monthly well-baby eclinic.

The shericomlngs of the system

The o, .lcal system in 2ol expericnces the same problems that affect
the enti:: natlohal system: lack of proper drupgs and medicines for treatnent:,
lack of hasic equipment; almost complete lack of preventive heoli!. eddcation.

The use of a helicopter for the cvacuation of emargency casc: tn
N'Djamena hospital has been discontinued., The inadequacy of trzusport
facilities hinders the doctor's visits out into the province.

There ds enly one microscepe in the wiole province. Ihe work of the
laboratory is limited by lack of adequate facilitiles ond personnel to perform
the following tests:

- sputum exanination (detection of tuberculosis)

- stools examination (ascaris, amoeba)

- urine schistosomiasis

-~ blood (malaria)

The dispensaries, none of which has a microscope, send sputum from
suspected tuberculosis cases to the Bol laboratory for analysis. Urinary
schistosomiasis 1s diagnosed without microscopic examination and is based
on evidence of blood in the utine.

No serolngical tests are used for the diagnosis of syphilis which is
claimed to be a growing public health problem in Chad (12,348 cases’ reported
for the year 1975). Diagnosis is symptomatic as 1s that for diagnosis of
malaria,

The mobile team of "Grandee Endemies",athe backbone of preventive .

medicine activities which was established by the French administration ix
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1925 for the control of trypancsomiasis, has not viaiCed.Bol for the last

[y

11 wonths. Under the circumstances, despite the remarkable disgnostic

- ability of the health staff, o considerable number of diseases are missed

and the magnltude of public health problems camnot be adequately asscssed.
It is not svrprising that the Ministry of Health liste under the category
"other dieces: ", 143,213 of its rcported 324,546 patlents ("Releve annuel
deg symptome.. . wialadles des hogpltalises, cas constates et enregistres
dans les centres medlcaux ot dnfirnmeries au Tchad en 1975").

Since there is neither a surgeon nor a dentist in the province of Bol,
patients requiring such sgervice must procure a place en the six-seat plane
wvhich cones fron H'Djameua tvice a week, or must travel the 300 km. of

burpy dirt read which conneet Dol with the cepitel of Chad.

Sunmary of Recommendations

a. Medical Pecommendations

The following action aimed at the prevention aud control of prevalent
disaases ané the prowctlon of the health of the population of the Lake
region is recoumended.

- The opening of a ru;al dispensary in a locality close to the polders.

The assignment of a second laboratory man at the medical center of
Eol.

The supply of microscopes to the six dispensaries of Bol province
after trained personnel arc provided to make adequate use of them.

The bullding of a wing or separate pavilion at Bol hospital to be

used for preveutive wedicine. This new section, which would complement

the activities of tbe "Grandes Endemies" service, would expand the
maternal and child health work already carried on by the center and
develop an extramural program of health education. The personnel to
stafy the section, possibly to be recruited locally and trained in
N'Djamena, should be given the opportunity to spend some time at a
demonstration center abroad. Under the direction of the chief medical
officer, he should be instrumental in the setting up of a local com-
mittee to help in the identification of needs and methods to raise

the level of hygiene of the community. The showing of education health

films, easily available from embassies, international organizations,
etc. located in N'Djamena, would be of value..

114





http:a1prop:.te

kite are gelf-contained and can be used by anyone who is able to care-
fully follow the instructions accompanying each kit. No laboratory cquip-
ment “is required. It is understood that the long-range oejectiveﬁof the
well installatlon and walntenance program is to transfer total'feepbnaihy
for operation to FDAR at the nationel level.

-~ As suggested above, sericus conslderation ghould be glven toward
¢r. ,zting some maintenance respousibilltiles to local authorities and their
ceis tituents.  Perhaps the Peace Corps drilling and/or maintenance training
at. the FDAR wareeouse compound in N'Djamcna could be a source for upgrading
local staff.

~ It is further recommended that planning be initlated now to study
the feagibility of installing and operating a pived water system in Bol.

- A practical activity sponsored under the Bol medical center should
be initiated to umake the people more aware of health'problemé related to
poor personal hygleac and food handling and to demonstrate acceptable tech-
niques.

c. Malaria Recommendations

The precent preliminary study should be broadened by additionallsurveys
performed during different seasons. Fach additional visit would require
about two weeks of field work and can be performed by a physician-epidemio-
logist and an entomologist - malariologist preferably cooperating with a:
malacologist-helminthologist. In particular, one such visit should take
place early in September at the end of the rainy season, and another in
December after the water table has risen to maximum levels. Idenlly, both ‘
visits would be repeated the following year. |

- Each viait should include a general survey os anEnELEb moquLCOSo
’This would include collection of mosquitoes biting man at specified times

of day; collection of mosquitoes resting in houses,'both individually and
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with the aid of insccticldal spray; standard sampling by means of portable
lighttrap, and manual collection of immature Avopheles from aquatic breeding
- sltes. This survey should cover the entire geographical area covered by
‘the present survey. Salivary glands-should be dissccted from a sample of
each anopheline species collected 2l tissues exomined mioroscopically for
the presence of sporozoltes,

= The precise didentity of the A. rambize founa of the Bol region should
be established. TLdvirg matericl nipht be Lrzusported to the WHO Anopheles
‘eference Center in London. Altemnatively, preserved ovaries might be
retained for later cytologlcal study.

= Blood saeples chould be cbtained from persons residing in villages
throughout the study area. Children are readily available for such study
end both thick and thin films chould be prepared. A splecen-survey would
be an essential supplement to this parasite-s SUrvey.,

- 1f an incerested local person can be identified, he should be encouraged
to conduct weekly light-trap samples of mosqu1toes in one 1ocation throughout
the year. These samples could be stored end transperted and mosquitoes
identified by qualified taxonomists elsewhere. Such local pereonnel night
also collect and store blood-films from fever patients seen at the Bol
clinic.

- Any shallow holes in the ground made during the manufacture of adabe
bricks should be treated with insecticide once each week. Only the brick-
works ncar Bol need be treated. A standard formulation of abate is
recommended.

- All drainage ditches should be designed to provide minimum opportunity

for puddle~formation. Vegetation should periodically be removed from these

~ ditches.
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d. Schistoromiasls Recomwevdntions

Schistosomiesls control should be Epproached through snail control.
Peczuse ¢f the failure to identify susceptible snaile dn April ia Bol and
surrounding replons, certafn further studies arve indicated:

—~ Begeline data should be collected rLgaVJLng the population dynamics of
Bulinus truncatus rohlfsi in the region of the Bol Polders, Including ad-~
jacent lale waters. The field work should be pursued at favorable times of
the year, emphasizing the period between the onset of rains (July) to the
beginuing: of the ensuing dry season (Leoowber). Durdng perdods of snail
abundance, sowe attoempt shbuld he mede « Getermine the rate of infectilon,
if any, in snalls in different localitic  «n the polders and in the lake.
Localities on the polders vhere ran snail contact is optimal should be
identified and such places should be subject to snall control measures.

-~ In view of the abundance of Bulinus forskali in ponds, ditches and

the lake in April, coupled with the fallure to find B. fors skali to miracidia
- Snail control can be done by application of molluscicades but these

chemicals have tlie disadvantage of being dangerous to handle,  expensive,

or both. It is unlikely that, as a first measure, the use of molluscilcides

will be ccnsidered environmentally accgptablé by the agencies concerned.

A more practical approach and more suitable to the Bol ?olders région wouid

be the employment of naturalistic methods. One of these could involve clearing

vegatation from the drainage ditches. Snails ére found on plant'stemsnbut

they are either eating dead plant material or are grazing 6h'ﬁiérbécopic‘

organisms using the plant stems as a substrate._ In any case, snails )

" cannot exist where there is not food.v The draiﬁage ditchee of the Cuiui

and Berim polders were found to ‘be. uniformly choked with dense growths of

reeds (Phragmites) and cattails‘(Txgha).. It can be guessed.that these:
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.‘ﬁiunts provide considerable protection and substrate for Bulinus

enalls when the ditches are full of watcr. A reguler program to cle:ir

out these plants from the ditches would do much to discourage snails o
the pelderr. Likewdse, in the lake, Bulinus hos been reported to live

in close contact with the mats of subierged water weeds (Ceratophyllum)

which fringe the borders of the lale partlculavly near the boat Janding
et Bol. Removal en masse of these mats would deprive the snails of a
necessary niche in this local area.

~ It mey also be speculated that a biologicul control measure involving
the use of predators might have a positive effect on snail centrol in the
polders. Onc such measure might cuploy herds of ducks, which eat sneils

with avidity. Such reasures have been observed to be cffectlve in clearing

ponds in Koxrtheast Thailand of the snail Indoplianorbis exustus (a transmitte:
of paddy fisld itch).
~ In all snall control work, soue provision must be made to asscy the

sltuvatlion in the field before, duriug and after the completion of the work.

There is no other yardstick by which success can be rneasured., Considering
the epparent seagonality of Bulinus on the polders, follow-up studies oe
snail abundance should be bursued at several times during the year, preferabl
during and after the rains, and should not be abandoned because of apparent
success in control. Snuils have a way of sneaking back.

-~ Apart from snail eontrol, human scﬁistoéomiasis can be controlled by:
(1) specific treatment, (ii) waste disposal, and (ii1) health edUcetien;

Treatment of cases

Children suffering from schistosomiasis. haemaconla can be treated with
niridazole. Such cases should be actively sought and treated in villages
ringing the polders. ~Bad side effects such as psvchiatric changes which

have often been attributed to nlridazole (Ambilhar) are not often seen €n
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young patients who have just contracted the discase and whose livers

are atill healthy and able to detoxify the drug. In the present study,
boys began to be seriously affected from about the agé,of 8 to 10 yrs.
This observation asgrees in gcnérul vith others with regard to the age of
onget.

- Waste disposal - There is not much chance that this approach will

be useful. Egas of 8. haenstoblum are passed in the urine and the micturi-

et

tional habits of little boys are not easi!- coutrolled.
- Health educatfion - Some soxt of prv«imu to acquaint the villagers of
the polders with the nature and servioucn-=s of the diseasc schistosoniasis

is owed them. In othier countrics this has often takeu the form of popular
talks in an informal uatmosphere, in local dialact, and using edvcational
[demonstrations and alds such as photographs, blackboards, flannelographs,
and even cinematography.

- In order to measure a reduction in transmission of q;inary schisto-
somiasis, a diminution in iruidence (i.e., the rate of-new cases) must be
recorded. In practice this will require semi-annual or annual surveys of
urine samples from the same population, keeping careful records of names
of individuals, in order to prove that new cases are not occurring in non~
transient people.

‘= These recommendations have thus far all dealt with uiinary'sghis:bso-

miasis, caused by Schistosoma haematobium and transmitted by shaiisfdf'the

genus Bulinus. The other form of the disease, intestinal schistosomiasis,

caused by Schistosoma mansoni and transmitted by snails of the genus Bio-

mphalaria, is also reported from Chad. However, it 1s concentrated in the
south, The number of cases reported from the region of the lake is

negligible. However, it should be xecqghiggdythqf potential vector snails

exist in Lake Chad. We had hoAdifficultjfiﬁ éoiieéfing Biomphalaria in the

120



1iuﬁﬁinnd in ponds on the polders in APril at a time when Bulinus un-
accountably absent. Thus the Bol Polders area would seem to be ready for
an envirvenment accldent §f miajor puopqrtions in the event that signifijcent
numbers of southern Chadians moved northvards and settled in the lake area
or the region of the Bol Peolders. Intestinal schilstosomiasis 1s much

pore pathoyenic than is th. « ripary form, and 1s wore difficult to treal.
It would be preferable to avoid the problem by preventing dntroduct Len. o7

the infestation.
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CHAD - SOUTHERN ZONE

1. dbjectives

A five mewber team visitid Chad between May 5 and‘Junc 10; 1977,

with the following objectives. . -

- To idcatify the major endenic disease problems in uic:

Kound area, north of Y-ger (Logone bike Projecct) i‘xcgui"
TDexeﬁsia, Lai avea (10 Ivrdgation Yroject), Geulcupdenp
afea (inlei-Lenow Jxse coled Perimeters Project), all in the
Republic of Chad; .

-~ To identify the relev. : environmental factors vesponsible
for discase transmission;

- Td_assess any existing progrems or plans with environmental
health significonce;

- To make recom:rudations and develop alternative proposals for
any further surveys, projects or control programs complimentary
to those planned or in existence, including essential health
infrastructural requirements for maintaining and improving the
health status of the communities, particularly those wighin the
rural developrent project areas.

- Upon the request of USAID/Chad, the Guelengdeng area was de-
leted from the scope of work.

2. Team Composition

The team was comprised as follows:
Curt R, Schneider, Ph.D. Parasitologist énd'IeamVpéédet>'
Frank P. Carroll, M.S. Environmental Engineer o
f néﬁr“i M. Gelfand, M.D., M.P.H. Epidemiologist
Roéer C. Grenier, M.S. Malariologist

Robert L. Northrop, D.V.M., Ph.D. Epidemiologist
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3. Backpround Information

Logona Dike Project

The Logone Dike Project envisages the rcpaifﬁor new construction
of a retaining wall u; dike along a 60 i:n strctchJSE ﬁhe Logone River
in Muayo-Kebbi Prefecture between the tearn:, of Ozal and Kotao, north
of Benfor, The purpese will be to prevenut or control fldoding of,
the natural "yaere" or flood plain, thus increasing cultivation time
and freeing much needed farm land for productive use. A draft PRP
exists., In the PRP the work to be‘puxsued is divided into two parts,
cach with a different impact asscssment.

The first stage of the work will repair the pre-existing, torn-~
down dike slong a 35 km interval between the villages of Ogal and Mogodi.
In the PRP certain conceptual Impacts were discussed:

~ population growth weuld not be significantly accelerated;

- 1t was thought that vector mosquitoes would not increase

but, with controlled flooding, night decrease, (The problen
of vector snalls is not tackled in the PRP);

-~ 1f indeed the use of pesticides and herbicides increase, this

will learn (sic!) precautions;

-~ 1f rat populations increase as. the result of increased food

supplies, the villagers know how or will learn to cope.

In the PRP, a negative threshold decision was recommended‘ﬁor
this component of the project, since it'represents esseﬁﬁialiy;afte;
pair job rather than a new departure.

The other component of the project proposes the cdgsiﬁuéﬁiqﬂ*of
a new dike to rum the 25 km‘between Mogodi and Kotoa. ;Aégaiéi£; £§;;V
the PRP, the impacts will be magnified because this wiiiJﬁ%jéi£é£éd;
The efféct on the ecosystem behind the dike may be béﬁéfiéi§1~but.this

remains to be determined, In the PRP, a positive threshold decision
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wag recommended for this component of the project.

Satepui-Deressle Project

The Sategul-Deressia Project consists of a plan to coutfol'flood
waters and concurrently increase and improve traditional wet rice -
cultivation over a 5,700 hectare area (=14,079 acres or about the
equivalent of 22 square miles). This is a project of the Repubiic_
of Chad, with tunding sccurzd by loans from the International Bank for
‘Reconctructlon and Development (IDBRD) and the International Developnent
Assoclation (DA). The project is adwinistered by the Organization
pour le Mise en Valcur de Sategui-Deressia (OMVSD), with a Chadian of fice
in N'Djamena. OMVSD hae, in turn, contracted with the Ttallan firm
of Carlo lottie Assoclati for hydroagricultural development and con-
struction, and with a firm of French agricultural consultants (SATEC)
for improvement of culture tcchniques.

The flood-control project plans to prolong the local high-vater
pericds in the Sategui-Deressia flood plain without permitting an in-
crease in the inundated surfzce area. This will be mediated by a
large canal (7,600 meters long, 20 meters wide) and a large reservoir.
The canal will accept water directly from the Logone River by gravity
flow and will feed to rice-growing sectors: (1) a 2,500 hectare area
(6,175 acres) and: (i1} a 3,200 ha area (7,904 acres). A set of dikes
connecting with the main canal will enclose the reservoir. The main
road from Sategul to Deressia will run along one of the dikes.

Lastly, about 12 kilometers north of Sategui, a small irrigation
canal drawing water from the Logone will irrigate some 200 ha (=494
acres) at the Experimental Station at Boumo, where.activitieé . ﬁill
.Qe'devoted to the development of rice seeds.

The work Jbegan with local labor in December, 1975.j In 1976l

-work on a contractural basis commenced during the dry season.
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Structural modifications are expected to be finished’iﬁ‘qhothér two

years,

There is a plan to seek a second World BAnk’Loan to permit

nn.additionul 7,000 L. developsent in a "second phaSc".

Summary

of Findings

There is little dangur that any sybstantial change in the
diseasr situation is a result of the projects.

Creater emphasis needs to be placed on the prevention

of disease rather than curative medicine.

Reseereh studiles are needed to provide reliable basic in-

formation on the discase situation,

Existing drinkivg water supply and senitation cenditilons

remaln the priwary public health problen In the rural

N s

-

investigated.
Agricultural development schemes based on increasing local
food supplics at recasonable production levels will not by
themselves execerbate already seyvere environmental health
problems.

Pesticide and fertilizer usage at current rates does not pose
a significant public health problem, except for possible acute
exposures to pesticildes.

The Plant Protection Sérvice, as a qascent infrastructure,

is approaching the question of pesticide use in a ratiomal

and logical manner.

The Logone River provides an adequate quantity of wa;grﬂygaxf

round for increased agricultural’devélopmeht ihitiati&éS'ih"'

the basin.

_.The Logone River and seiectedigfoﬁndwaters ﬁre acceptable irri-

’%éatibn ﬁuality. They §:e‘undesirab1e for domestic use without '

disinfection as a minimum treatment. A high nitrate level found
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' ih‘onc well is cause for some coucern, The low buffering
capacity of river water might allow pll swings hazardous to
fish life should algal production be further stimulated at
low flow.

The current status of all traditional wells in the areas
invastigated is unacceptable.
Althouph central water supply systems praviéc Bicb qualdey

" watev, other intermediate options remain to be @ vestigated
and compared for cost-cffectiveness in rural areas,
Although 1ural heclth infrastructures arc not strong, it is
possible to identify key dndividuals with motivetion and
initictive to deasifgn programs and iwplawsnt them at the com-
munity level., Villagers themselves are cognizant of their.
envirormental hcalth problems and actively supportive of
relief activities. The primary constraints of rural health

programs ave adequate supplles, and transport and direction,

Status of Major Endemlc Discases

Data on the occurrence of diseases in Chad are derived from the
four urban hospitale (N'Djamena, Moundou, Sarh, and Abeche) 41 Medical
Centers, approximately 112 government and 25 private Mission Dispensaries
reporting through S.G.E., and from S.G.E. itself. They are of vastly
varying quality and are based largely on the clinical impressions of
modestly trained and poorly supervised infirmiers unsupported by;iabo~
ratory studies. The data collected must therefore be interpreted with
great caution, and cannot be used to calculate incidence rates because
of massive underreporting. Also these medical services are available to
only a limited part of the population.

 The reported information does, howe&ép, provide some clues to the

diseases of importance in Chad, and to temquai changes. “Table 1 ié a

record of the reports of certain selected diseases, nationwide, from
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1969 through 1975.

To provide sone comparative information for the areas of grcatpbt
Interest to the Assessment Team (“HYO*}CbbJ and Tandjilé Prcfccture),
Table 2 is presented. Data from Prospection Teamu of the S5.G.E. nation—
wide are shovn separvatively beCdUSe they may be as reliable as any
availeble, aud from the lOI“L&L hospital (F'Djamcna) to reflece the
diseases cnccuntured in an urban area.

A somenlint different dmpression is provided by Table 3, which
is a compilation of the 10 leading causes of rorbidity and mortality
as reported £ the larpe urban centers in Chad and the rurﬁl Dispen-
sarieec in 197:

Current Statur ¢ 7 the Major Diseases in Mayo-1 . .0 Prefecture

a) Malaria

Twenty-eight thousand two hundred i 1 sixteen (28,216) cases
of mzlarin were reported in Mayo-Keb™ ! in 1975, but this figure
is £t .xd to be meaningless. Most pecple with the disease do
not «:ck treatment, and the diagnosis in the vast wajority of
cases is based only on the occurrence gf fever and headache not
othervise explained. The S.G.E. does not make microscopilce
examinations for this disease. It is believed te be heavily
enderic everywhere, throughout the year. Natiounal figures
show some seasonal increase at the end of the rainy season (with
a modest peak in Octeber), but this may underestimate the sea-
sonality of the disease since travel to medical facilities is
most difficult at this tiqe of the year, There‘have apparently
been no authenic studies of this disease in Chad in recent years;

b) Schistosomiasis

Five thousand four hundred seventy nine (5,479) cases. of a

urinary bilharziasis were reported in Mayb-Kebbi in 1975, and 561

cases of the intestinal form. These figures give no true indication
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also, and it i3 a priority prospection activity of the §5.G.E.
Teams, principally by examination for and aspiration of lymph
nodes for microscopic examination. - |

6. Existing Health Infrastructure

a) Payo=-Kebbi Prefecture

The [ive mcdical centers in Mov . -lebbl are located in Bongor,
Lérg, rinanga, Pala and Gounou-Gi:v:t (although the latter has no
physiclan, it is headed by an Infirmier d'Etat, and is someiimes
referred to as an Infermery).

Only the Medical Center at Bonfor was visited.- It has three
physicians Dr. Ramadan, a Chadian educated in the.Soviet Un}on,
his Russian wife, and a Russjan surgeon. Therc are 100 beds,
élthough many additional patients sleep on palets outside the
buildings, which are divided into Medical, Surgical, Obstetric
and Pediatric Services, The iron beds are cemented into mutresées,
bedcovers, mosquito nets or screéning; surgical patients were not
adequutely protected from filth and flies. There is no electricity,
there is an adequate munlcipal water supply. Surgery is performed b
using light from pressure lanterns. The present X-ray machine and a
electricity generator to oﬁerate it are expected soon from N'Djamena
Laboratory services are limited to microscopic exsminations, includi
stains for blood parasites and tubercle bacilli in sputum smears,
énd simple chemical tests for sugar and albumin in urine. It is
reported that the medical center is always very low on supplies of
essential medications. The hospital provides one ﬁeal per dgy tp
its patients; other food is provided b;hfelétives.‘ The ﬁ6ng;t;.f
Medical Center reportsvdirectiy to_the Ministryléf.Publié}ﬁ;alfh{?

B 19'N'Djémena,_and:is ﬁbt‘cénsideréd'tovbe within the_Formation
Sanitaire of the Ptefgctufe for purpose of reporting in Secto:;?f

of Services des Grandes Endemies (S.G.E.).
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There are 23 Dispensaries in the'Prcfecture, 12 government
supported’ and ll'privutc (operated by religious nissions), dis-

tributed as follows:

Sub-Prefecture Pongor Sub~Prefecture Fianga
Kim Lallé

1'Gam Ticken

Gualengdeng foenr (Pvt )

Biliam Ourgi S<:v Dawa (Pvt,)
ogoni (Pvt.) Sur-Prefecture LAré

Moulkou (Pvt.) Biuder

Bissi Mafou (Pvt.)

Sub~Prefecture Tala Sub-P'refeocture Gounou-Gava
- Torrock | chdo Gagsa

Dari Berem

Gagal (Pub. & t'vt,) Gafv'ﬁ;hhi (Pvt.)

Keuni (Pvt.) Taga!‘(Pvt.)

Moursala Bambid (Pvt.)

Baje (Pvt.)

Each dispensary is headed by an Infirmier Brevet@, and is under
the nominal supervieion of the Medicine Chef of the S.G.E. The welding
of the Dispensaries and the S;G.E. has vorked out very badly, and‘ié
bitterly criticized.hievcryoue. The S.G.E., with a long and proud
tradition, is run by a specialized service of French Military Surgeons.
It has always been an independent, disciplined, well;trained;‘Weii—
eupplied corps, directed toward the detection and control of specific
diseases with the ultimate aim of prevention. It provides general ﬁ:
curative services principally as an operational technique permitting
;it to reach the maximum possible proportion of the po;ulatiom for ’

.surveillance (depistage) of trypanosomiasis, leprosy, tuberculoéis

onchocerciasis, the trepanematoses, for the detection of epidemic out-
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breaks of meningitis and me1°les, and for mags immunizations agdinsL

'smallpox, yellow fever, measles, and tuberculnsis. The humanitarian
provision of curative services durinﬁ thebcourse'of its tournces des
dépistage 1s secondary.

With this background and orientation, respousibility for fixed
dispensary scrvices seems allen, made woree by the fact that ;he S.G.E.
appears not to be given additional wedications for supply to the dispen-
savies, thervelore it is unwilling te share its supplies with the latter.
fresumably the rationale for the welding of the two services was so
that the dispencaries could serve to enlarge greatly tho surveillance -
operations of 8.G.E., and in turn, the S.G.E. being mobile could readily
get to the dispensaries. Yet the weld is defective, wvith mutual
complaints and reeriminavions.

In Mayo-Kebbi, Dr. Le Moal, or his adjunct visits each dis p&i-
sary one to thrus times per year (according to Dr. Le Moal's tour
record). Drug: ::= provided for no morc'thun about three months use,
supplied from ¥« World Health Organization egency. The Infirmiere
have limited training, and do not receive refresher training. The S.G.E.
is interested brincipally in detecting diseases clinically rather than
using laboratory diagncsis which Dr. Le Moal believes that they are compe
tent todo. However, the reports on diseases, which form a large parc of
the national morbidity statistics, are said to be inaccurate. - .

Sector two of the S.G.E. serves only Mayo-Kebbi Prefecture. At
the present time its Equipes Mobiles are organized as follows. One
large,- "polyvalent" team, staffed by twelve persons and carrying a
mobile laborato y which includes a capacity for spinal fluid and skin
.biopsy examinations, is responsible for intensive surveillance by

physical examination of all persons, rendering curative care as ndeded ,.

and immunization against the four diseases for all age groups. 'It

does not visit dispensaries, Mayo-Kebbi is divided into four‘zdnés,

v
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 jandhthc schedule for this team 1s so planned that it will cover tha
entire population in four years, Hhowever, durinp its last.cyclc,»
coveragc was almost completed in Lhrce years. | '
| The polyvalent teaw is supplemented by an Eqﬁipe Mobiie:Legére,

composed of three persous, for childhood immunizations (ageq 6 to 30
monthsonly). It also covers one zone per year, therefore, the admini-
stration of wvaccines to cbnldlcn is repeated on a cvcle of two yedrs.

Three light moblle teams are reserved exclu51vely for follow-up
aud only used for scme detection of leprosy and tuberculosis cases for
treatmeni. They check on the continued use of the prescribed medications
and the clinical state of the patients. They are expected to visit .and
resupply each casc every six menths.

One light team 1s kept in reserve for emc crgency, epldemic control.
It 1s prepared to move within 24 hours, the state of the roads (most
difficult in July and August) and the supply of gasoline permitting.
In the event of serious need, other teams could be diverted to epidenic
control.,

The schedule of rouvtine mass immunization is as follows:
Children (6-30 months) ~ simultaneously administered smallpox vac-
cination by scarification on left lower arm, B.C.G. scarification on
the inner aspect of left lower arm, and mecasles and yellow fever (17D
strain) together, by Ped-0-Jet,
Smallpox - scarification repcated every four years thrcugheut 1ife.
BCG - repeated at about age 10, and once again at about: age 20;& yf;

Yellow fever - Dakar strain, by scarification,~repeated’ever§,fdhr‘

.’ “
y

years beginning at age 15. No individual records are kept, smallpox.i‘
vaccine and BCG scars are used as’ evidence of childhood vaccination, ;
and children who are” missed on one visit bj.this criterion are given:f.
. the four-agent course on the next.
Prospection Team (including immunization) coverage averages 73—,w

80/ based on an S.C.E. census of 469,908. Note that the national - .
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ccdﬁﬁa'g;ycs Mayo-Kebbi a population of 592,000, which, if correct,
would reduce coverage to 59-64%. Reported coverage is poorest in
Bongor Cantou -~ as low as 637%.

The dwpreszive extent of this prepram is Indicated in the following

table:
Vaccinations Terfermed by §.G.E., 1973;l??6
Yeavy  Smallpox Yellow fever Buoasls Ice
1973 123,743 102,261 16,0: - 63,952
1974 109,560 41,800 16,940 116,120
1975 113,738 39,190 25,614 25,554
1976 127,027 51,510 ‘ 35,772 80,551
b) There are two Madical Centecs in Tandjilé located at Lai and Kelo,

and 15 dispenearies distyibuted as follows:

Sub-Prefecrure Lai Sub-Prefecture Kelo
Buono Kolon

Douvmongou . Patchoro

Dona Manga (1 Pub. 1 Pvt.) Bologo

Sub~Frefecturc lere

Marou Touloum Dalle

Gabri N'Golo Bere (1L Pub., 2 Pvt.)
Deressia (Pvt.)

Guidari (Pvt.)

Sumwary of Pecommendation

There 1s every reason to urge that real medical and sanitary }

services be broughtto a people that lack them now. If'popula:ions-are

moved, and 1f the population in the project areas incrgqéés; £h§ﬁ§§dpié
will transfer their old diseases to the new‘places; fﬁé?ﬁlqpmentprAjécts
nust assume an obligation for the proviéioﬂ‘of,at71ééé£fﬁiﬁiﬁﬁﬁ;ibééif

health facilities and maximum héa;tH-Setvices.
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should be included in the package. This might be initiéfédaf
as a pilot project in a town such as Deressia.

Plant Protection Scrvice

Continued support sheuld be given to the Plant Protectlce
Sexvice in its control of pesticide usage in particular ood in
the development of integrated pest managemenc program. in general.

Health of Field Worlkers

Agricultural developaent projects should include - health
sector components, azmowy otiinr things, provision for an adequate
supply of drinking water for field workers and first aid services
for iujuri. . and acute exposures to insecticides. |
Fish Brer -

Propos. - Lydraulic manipulations of river flqw for irrisation
purposres must not interfere with the breeding of fish, a wost.
jmporiant aspect of local econcrales,

Nitrogen |

Any additional water quality studies in th  jxoject arecas

should investigate in more detail varilous fe.o. of nitrogen in’
drainage and groundwaters. Algal producticr :'.-uld also he

studied in the Logone River at minimum flow frpﬂ the point of
view of pH effect on fish life.

Health Extension Acitivities:

Support should be given to the Ministry of Health for the.pro~
pagation of comptehensive ruralAhéalth extension activities such
as those proposed by Mr., Tatala above. By the encouragement of
community self-sufficiency, environmental health educationm, and éhe
- provision of essential goods and services, investment programs will
app:oach maximum cqst*effectiveness. .At the very leastgﬁbgsingV
,;shpﬁlies'and adequate'transportffdf reaching a wide 3ervi€é;éf§5 ﬁnd
conducting evacuations shohid ﬁé asgured. R
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LIBERIA

1. Objectives
A five-member team visited Liberia between February 11, 1977

and March 4, 1977 with the following objectives:
a. To carry out an Environmental Health Assessment of Liberia
with an emphasis on the major endemic parasitic diseases =~
schistosomiasis, malaria, onchocerciasis, filariasis and

trynanosomiasis.

b. To carry out an Environmental Health Assassment of the
proposed Upper Bong County Integrated Rural Development Projact
in accordance with the AID Environuwental Procedures and Guide-

lines.

2. Team Composition

The Team was comprised as follows:

Ulric P. Gibson, Ph.D.,
Environmental Specialist
American Public Health Association - Team Leader

Margaret E. Grigsby, M.D.,
Professor, Howard University
Physician Epidemiologist

Ernesto Ruiz-Tiben, M.S.,
Sanitarian/Epidemiologist,

Center for Disease Control, Puerto Rico
Schistoscmalogist

Henry van der Schalie, Ph.D.
Professor, University of Michigan*:
Ann Arbor - Malacologist

Emnet Dennis, Ph.D.,.
Director, Liberian Institute of Bio-medical Research

, Parasitologist



3.

Back gronnd Information

" The Liberian Government has adopted "integrated rural development"
as ita major development strategy for its rural areaa. The first of |
these integrated rural development projects has begun in Lofa County :
as the prototype.\ It involves 14,000 families (90,000 people)in a
swamp rice development‘of 16,000 hectares that includes some of the
traditional up-land rice. Simultaneous improvements in education,
main and feeder roads, tEIecommunications, airfields and health~facilities
are also included. A Schistosomiasis Surveillance Unit has been estab-
lished to monitor any likely adverse effects of the swamp rice development

with respect to schistosomlasis.

Upper Bong Rural Development Project

A similar project has been planned for Upper Bong County. In contrast
to Lofa County, the project area of Bong County represents a more‘diffi-
cult challenge, in some respects, to agricultural development efforts.
Although the region is closer to product markets than Lofa (the capital
of Upper Bong, Gbarga, is only 125 miles from the port of Monrovia, while
Voinjama, central town of Lofa, is 247 miles), the rural residents of
Upper Bong are more poorly serviced by farm-to-market roads. In Lofa,
all but 20% of the rural popudation live on or within a mile of a road.
In Bong, about 45% do not have easy road access.

Climatically, both rainfall and river water resources are less
abundant in Bong, where a protracted dry season prevents double-cropping
of swamp rice as is possilble in Lofa. Furthermore, Upper Bong is a.much

larger project area than Upper Lofa, with population more widely scattered

But finally, and this is perhaps the most critical difference’f';ﬁ £

cooperatives, three in a11 have been operating successfully in

139



klseverallyears; kThep have traineo managers and boohheepers, estahlished
marketing services to farmers, built huge produce storage facilities and
have large and growing memberships. In Bong County, on the other hand,
this institutional innovation for channeling development service to smali
farmers is still to be attempted.

Project Goal - To improve the welfare of the rural population in Upper
Bong County.

Project Purpose - To increase and maintain agricultural productivity and
income of small farmers in Upper Bong County. .

The project strategy hypothesizes that since only 3% of farmers in
the project area are currently using improved seeds and fertilizers, the
income of project participants will be considerably increased through the
provision of improved inputs together with supervised credit, agricultural
extension, and improved marketing channels.

The project would be implemented over a five-year investment period
from 1977 to 1982. It is designed to increase the productivity and income
of 9,000 farm families (48% of the.farm holdings in Upper Bong County).
Farm and Crop Development - Long-term (development) and seasonal credit
would be provided to finance increased productivity of the following crops

on the targeted acreages:

Upland Rice 5,750 hectarea
Swamp Rice 2,050

Coffee 1,500 "
Cocoa 3,000 "
Cassava 1,350 "

Swamp Rice - There are already 1,500 hectares of traditional and 2007
hectarea of improved swamp rice in the project area. By promotinglthchieari
and laveling of swamp plots and the construction of water control structures
ﬁ(development costs are estimated at circa $500 per hectare) the project
expects to create permanant agricultural properties of great value.; ﬁeve--

lopment operations will be spread over a three-year period with the

,140



4.

,variety Glssi 27 used in the first two years because of its resistance

to iron toxicity, and IR 5 used thereafter. Direct seeding, combined
with chemical weed control, will be recommended over tranaplanting, with,
seed application rates ranging from 60 to 100 kilograms per hectare
depending on the roughness of the field. Using the Gissi 27 initial'
yields will increase from 1,000.kg to 2,500 kg per hectare. Recurrent
cash expenditures (excluding developmeni costs) ate estimated at $130
per hectare and family labor inputs at 264 man/aays. With a 3,000 kg
yield, an average net retnrn of'$458 per hectare or $1.71 per man/aay
anticipated (after the development loan has been repaid).

The project would reclaim 1,650 hectares of new swamps and improve
about 400 hectares of existing swamps. Out of this approximately 300
hectares would be developed as pilot schemes for double cropping of rice.
Small earthen barrages and other rudimentary structures would be constructed
for storing rainwater and run-offs from upstream catchment areas for use
during the rain season. Land clearing on virgin swamps.would be done
manually with the help of small hand equipment; flood protection and water
control would be through peripheral drains, field bunds and leveling.
The.project would provide assistance in making simple topographical surveys
and soil analyses for selecting swamps for development. The main focus
on the on-farm measures would be on proper swamp management, timely planting

and fertilization, and use of varieties that are resistant to irom toxicity.

Summary of Findings

Environmental Health Impact of Upper Bong Coun;y Integrated Rural Development

Project
The areas of potential negative health impacta of the Project are

those related to the transmiaaion of achiatoaomiaaia and malaria.
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Schistosomiasis

This disease is endemic in the area. All of the iogredients‘
(including the definitive host, poor sanitation and personal hygiene,
and frequently used waterways infested wish the intermediate hosts).for
the transmission of the disease are present. The potential, therefore,
exists for increased transmission to result from an increase of smnail
infested waterways and increased human contact with those waterways.

A more definitive statement is presented in the final

assessment team's report.

Malaria

Malaria is mesoendemic in the project area during the dry season.

The survey shows that transmission occurs in the dry season. The
endemicity during the rainy season is not known and would require a survey.
It is, however, known from the Phebe Hospital records that the numbe: of
malaria infections increases during the rainy season. How much of this
increase is attributable to swamp rice cultivation is not known. A

survey would be needed to confirm that swamp rice fields contribute to

the increase in vector demsity. Experiences in Gezira, Sudan have, how-
ever, shown that rice irrigation has resulted in increased Anopheles
gambiae density and isereased malaria.

The project will, in effect, only increase the water area by the
acreage cultivated for a second crop duriné the dry season, 1.e., by 750
acres or about one percent (1Z) of the total swamp area of 73,500 acres in |
the Project Area. The Project will also develop an additional 4, 000 acres :

of existing swamp for rice cultivation. This trsnsformation of the L

'swamps may possibly result in the development of conditions more conducive_,

 to the breeding of mslaria vectors ‘as. well as increased human exposure to



the vectors.

A long~term entomological and epidemiological survey would be
needed to determine the potential for increased transmission.

Vector codtrol of mosquitoes by larviciding breeding places and the
spraying of huts should be undertaken in the Project Area.

Consideration should be given to the provision of malaria chemo-
prophylaxis for the Project Area population. Continuing surveillance of
malaria throughout the year should be instituted.

Nothing stated within this assessment should be construed as a reason

for delaying the implementation of thig Project pending further study or

the implementation of the recommendations. Nor is it intended that the

health needs be neglected., The required studies and other recommendations

should properly be implemented timultaneously with and‘as a part of the

Project.

Status of Major Endemic Diseases

Hospital records constituted the major source of available data.
Examination of these records indicated definite evidence of under-reporting
of endemic diseases. The available parasitological statistics from the
Phebe Hospital and the C.B. Dunbar Clinic revealed the most prevalent
endemic parasitic diseases in Bong County to be malaria, schistosomiasis,
onchocerciasis and hookworm. Of significance also were diarrhea, dysentery
and leprosy.

a. Malaria

Malaria has rhe highest endemicity'among communicable diseases in
Liberia and constitutes a severe pProblem. This is shown by hospital and
clinic records and by limited malariometric surveys carried out a few years

ago in the counties of Lofa, Nimba, Bong, Grand Basaa, and Grand Gedeh.
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In some rural areas of Liberia, the parasite raté in childfen is
stated to be as high as 80-100%. According to the Anﬁual Report of the‘
National Public Health Service for 1969, 73.6% of 743 blood samples from
employees and their families were positive for malaria parasites.

At present, few, if any, control measures are being carried out ‘in
Bong County. Malariometric surveys and control measures are applied
mainly in Monrovia and its environsfwithin a 25 mile radius).

No recent data are available on vectors or vector density with regard
to malaria and Anophe;iﬁe mosquitoes in Bong County. Vector species .
collected in the Monrovia survey revealed A. gambiae, A. funestus, A.
hancocki and A. coustani. A. gambiae was the predominant species collected.

A feasibility test on weekly chemoprophylaxis, at‘Bentol, as a measure
of malaria control, showed a significant reduction in endemicity. The
parasite rate fell from 762 before chemoprophylaxis to 38% afterward.

Review of Past Activities and Epidemiological Data

i) The first results of malaria survey in Liberia published by
the Harvard African Expedition (1926-27) showed that out of 150 children
and adults examined, 34.6% were positive for malaria.

~11) GOL and WHO, Malaria Control Programme (Liberia-5), 1951.
Residual insecticide spraying in Bong and Nimba counties (9,000 square
miles). By second half of 1957, a widespread resistance of A. gambiae
to Dieldrin and BHC was established.

11i) 1In 1958, a Malaria Eradication Pilot Project (MEPP-Liberia-16) -
was superimpoéed on the previous one. DDT was spr;yed at one,yeérrcycles;
last spray - 1961.

iv) 1954-57 - A. funestus was predominant at 572 next camef

A;fgambiae E
322 and A. hancocki at 10%. By 1958, A. gamhiae represented;982»and A.‘_- ‘

funestus only 1. 5% of the Anopheline population.(;
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v) 1961 - Parasite rate - 18.5%. 85% was P. falciparum,iP. taiariae
- 12.5%, P. ovale - 2.5%, mixed infections 10.6%.

vi) Malaria Pre-Eradication Project (ﬂPEP Liberi# 20), 1963,
Maleriometric surveys in Nimba, Bong, Grand.Gedeh, Since, Lofa and Grand
Bassa revealed parasite rates for all age .groups ranging from 57-88%.

vii) Entomological surveys in 1965 were done in the sprayed and un-
sprayed areas of former project Liberia - 16. Seven sjiecies of Anopheles
were recorded of which A. gambiae was the only one found infected.

No subsequent data on Bong County, with regérd to malaria surveys,
were available.

An assessment of malaria prevalence in two villages in Bong County
was done by the team. The villages selected were within the Bong County
Rural Development Project area. One village, Gbatala, was in a non-swamp
rice area and the other village, Palala, was in a swamp rice area. Both
villages were in Gbarnga District.

Gbatala - The survey sample of 172 persons from the population of approxi-
mately 679 showed a parasite rate of 48%, spleen rate of 14%, gametocyte

rate of 10%, and an infant parasite rate of 25%Z. Plasmodium faleiparum

61.42, and Plasmedium malariae 36.2%7 accounted for almost all of the

parasites. The 2-9 age group (65%)showed the highest rate of infection which
tended to decrease with increase in age. The infant parasite rate and
gametocyte rate indicated dry-season transmission of the disease.

Palala - In a sample of 71 from a population of approximately 455, the
survey found a parasite rate of 55%, spleen rate of 212;'8 gémétocyte'rate

of zero (0) and an infant parasite rate of 662 (onle3 4nfants, all‘under

1 yr. old, examined). : Plasmodium falciparum 71.8% and Plasmodium malarige

[ %




20.5% again represented almost all of the parasites. The highest rates
of infection were found in the 30-39 (71%) and 10-19 (672) age groupe
nith only the 20-24 age group showing less than 332 infection.

‘b, Schistosomiasis

Several studies have been undertaken by various researchers including
Miller (1954-57), Vagel (1958-59), Haas (1969), Sademan (1973), and Hiatt
and Ruiz-Tiben (197t). -These studies have reported the presence of both
S. haematobium and S. mamsoni with the former being more prevalent. No
transmission has been reported from a 70 mile wide coastal strip or from
the large eastern and western forest regions. . The highest prevalences are
in the Central provinces, extending up to the Worder with the Ivory Coast.
Infection has also been documented in the western provinces to the borders
of Sierra Leone and Guinea.

A brief review of Phebe Hospital records for the six-month period of
July 1, 1976 through December 31,'1976 revealed that 22 persons-were hos~-
pitalized with schistosomiasis as the primary or secondary diagncsis. Six
of the cases were in children less than ten years of uge. The remainder
were described as adults. Thirteen cases were S. mansoni (one double
infection) and 10 cases were S. haematobium infections (one double infec-
tion). These findings indicate that as a primary or secondary cause of
hospitalization for schistosomiasis, S. mansoni is quite significant.

This may also suggest that S. mansoni occurs more frequently then routine
stool examinations may indicate.

The APHA Team undertook field surveys in Velezela (Lofa County), and

Gbatala and Palala (Bong County). Prevalence ratesrfor S. hﬁematobium

were found to be 9.2% in Velezela, 24.82 in Gbatala and '52; 52 in Palala.
The corresponding intensities of infection (geometric means of egg counts'

per 10 mile of . urine) were 4e 5 in Velezela, 8. 6 in Gbatala and 11 8 in
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Palala. Egg counts of up to 1200 per 10 mile were found in Gbafalo and |
543 per 100 mile in Palala.

The Team found prevalence rates of S. mansoni to be 25% in Velezela,
16.3% in Gbatala, and 50.4%Z in Palala. The intensities of infection
were 8.9 eggs per gram of feces in Velezela, 20.1 eggs per gram in Gbatala
and 26.1 eggs per gram in Palala with corresponding ranges up to 1855,
1164, and 2054 eggs per gram in the.three villages.

¢. Onchocerciasis

The most dramatic. form of filariasis is onchocerciasis or river blind-~

ness caused by the worm Onchocerca volvula, which is transmitted by the

black fly, Simulium dammosum.

In 1926 the Harvard Expedition gave the first evidence of the occurrence
of onchocerciasis in Liberia (Strong 1930). Burch, et al. (1955), Miller
and Frang (1958), Rebe and Hoeppli (1964) and Gratama (1966) determined
the prevalence in the population of several clinical lesions, as well as
the regional occurrence of endemic foci io rural areas. Burch, et al.
found the highest prevalence of skin nodules and positive skio snips was
among people from Western Liberia, while there were fewer microfilaria
carriers from the coastal belt.

Data on perasitological and clinical findings from a homogeneous rural
population at Bong Range were evaluated by Frentzel~Beyme. He found that
from a sample of 1,252 persons from a total popualtion of about 15,000 of
the Kpelleh tribe, 783 (63.2%) were carriers of microfilariae of O. volvulus
Age-specific prevalence rates revealed that at an age of 16-18 years more
than 50Z of the population had detectable larvae in the gluteal skin.

Among the adult population, the male sex showed a significant nredominance

of poeitive results.



The rate of blindness of 1.18% found in the Béng Range was more
than twice as high as in onchocerciasis free regions of Liberia. Blind-
ness appeared related to onchocerciasis in the majority of cases. Tﬁe
average age of onset of blindness was 48 years. In the~unilatérally blind,
the average age was 40 years and the blindness seemed less related to
onchocerclasis.

The study by Frentzel-Beyme on blindness in Liberia with relation to
onchocerciasis suggested that 50% more blindness occurred than would be
expected without exposure to onchocerciasis sometime in life.

Studies on the epidemiology of onchocerclasis in Liberia included a

survey on the breeding places of the vector Simulium dammosum, which was

found to be distributed throughout the country. The species appeared to
be more common in regions where the original tropical rain forest had been
destroyed and replaced by farmland, rubber plantations, low-~bush or savanna.

Garms and Vajime studied the ecology and distribution of the Simulium
damnosum complex in Liberia and Guinea. S. damnosum Theobald and S.
sirbanum Vajime and Dunbar were found breeding in rivers and irrigation
systemns. |

Brinkman studied quantitat;ve measurements on skin snips in onchocer-
ciasis. He found that the largest proportion of microfilariae in skin
snips emerged within the first 30 minutes after immersion in Normal saline.

Laboratory reco:ds of the Phebe Hospital and C.B. Dunbar Clinic on
skin snips show a positivity range from 337 to.512 over the period of
1973-1976. |
d. Irypanosomiasis

This disease is not widespread in Liberia. Howgyer;vin'mapyipar§§§of‘

the country there are several species of tsetse fly:cépgble?df.tﬁéﬁsﬁiﬁting“
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trypanosomiasis. In the mid-60's surveys indicatedktnat the disease
seemed to be limited to northern Liberia. The smali number of cases
found there indicated that trypanosamiasis is not now a major henlth
problem. Review of records at Phebe Hospital for the period of 1967-77
revealed only 13 cases; most were residents of the proposed area.

At present, it does not appear that trypanosomiasis is a major health
problem in Bong County. However, Sekou Toure Hospital reported 5 positive
glides for trypanosomes in May 1976.

Again, a brief reyiew of hospital records on all persons hospitalized
at Phebe Hospital over the 10 year period, 1967-1977, revealed omnly 13
cases. The species of parasite was identified only twice and that was
T. pambiense. The two most recent cases seen In February 1977 were sus-

pected as being due to T. rhodesiense. The hospital does not routinely do

gtudies on blood for trypanosomes. However, because of its acute nature,
patients with Rhodesian sleeping sickness will usually seek medical aid.
e. Filariasis

There were no reports on filariasis from hospital data or the MHSW.
However, filariasis is known to occur in Liberia but does not appear to
be a major health problem at nhis time. One report from Sekou Toure Hospital
for April 1976 revenlen eight out of eight positive coverslip examinations

for microfilariae. It-was not clear whether this was for W. bancrofti or

0. volvulus as nothing was reported under skin snips. No accurate figures
axist from the records of the Phebe Hospital and the C.B. Dunbar Clinic as
to the incidence of this infection.

f. Other Parasites

. Intestinal parasites were quite prevalent, especially hookworm in ‘

laboratory summaries from Phebe and C.B. Dunbar Clinic.. Hookworm and ascaris |



were the most prevalent. The results of the APHA Teamfs analysia of

stool samples for 13 parasitea showed the following major prevalences

Parasite Velezela Gbatala Palala
Hookworm 76.3% 65.3% 54.87
Entamoeba coli 57.9% 36.7% 39.5% -
Ascaris lumbricoides 19.7% 32.7% 16.1%
Trichuris trichiura 19.7Z 40,72 , 20,27

6. Existing Health Infrastructure

a. National

Health infrastructure is based upon the Ministry of Health and Social
Welfare (MHSW) which is headed by a Minister of cabinet rank. The three
main Bureaus are: the Bureau of Medical Services, the Bureau of Preventive
Services and'the Bureau of Planning and Development. The organizational
chart of the MHSW is shown on paée 151. The Ministry is assisted by
various advisory bodies.

The Ministry has, over the years, also received assistance from foreign
gources such as USAID, WHO and UNICEF.

Below the national level, the Ministry has a weak infrastructure. This
deficiency is emphasized in the report: A Preliminary and Comprehensive
Analysis of the Health Situation in Liberia -~ 1976, Bureau of Planning
and Development.

The immediate administration of hospitals and clinics is the responsi;
bility of local administrators. A medical director is in charge of each
region except in Montserrado County which has a Medical Director of
Public Health Clinics in charge of 25 clinics.

Liberian government agencies have taken increasingly active roles in

health care and there are a number of prdgrams in publie health. ’ﬁoﬁév

ever, medical missionaries, Bong Mines and Firestone Plantatix'&”co. play

major roles in health care delivery in Liberia.‘ It is estimated that '
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7.

"nissions and concessions supply as much as 50% of the ﬁotal‘of'héalth

care in the country.

The publication, Syncrisis: Liberia VII, gives a good breakddﬁu

on the disparity in the distribution of hospital beds between Monrovia
(Bontserrado County) and other counties in Liberia. The ratio is
decidedly in favor of Montserrado.

b. Boug County
- Population 1976 - 194,191

County population with direct access to health facilities - 14,138

Number of health fac%lities - 36 (government clinics - 31)

Number of hospitals - 2

= Phebe
= Sekou Toure

Government physicians = 5

Dentists - 1

Other physicians - 8

Doctor/population - 1/22,8320

Professional Nurses - 27

Only 7.3% of the Bong County population has direct access to health
facilities. The facilities were built in relationship to existing roads.
This is the situation in most of Liberia; for only 33% of the
total population is being served. The situation is more acute in rural
areas. _

The Annual Report - 1976 of the MHSW contains statistical data onl

the various health facilities, personnel and on reportable digéasgs. :

Summary of Recommendations

The following recommendations'are,p:bpqéedi

a. Schistosomiasisv
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'Tﬁe‘cohtrol éf schiétosoﬁié@;s in,Liberié and the Béng Project
Area in~particuia% would require the use of a combination of measﬁreé4
dncluding: |

‘i) Improved environmental sanitation (potable water supplies and: 
sanitary waste disposal) to prevent viable organisms frbm.reaching water-
ways and reduce human contact with polluted waters. (See later recommen-
dations on sanitation.)

11) The location of focal areas of the snail intermediate hosts

(Bulinus globsus, host of Schistosoma haematobium and Biasmphalaria pfeifferi,

host of Schistosoma mansoni) and the rendering of these areas free of

infestation bymollusciciding, maintaining waterways free of weeds and
canal banks relatively steep.
i11) The use of chemotherapy.

iv) The use of a sustained health education program to familiarize resi-
dents with the details and need for the implemented control measures.

v) The Liberian Institute for Biomedical Research and the Schistosomiasis
Surveillance Unit (SSU) presently becoming operative in Lofa County should
be responsible for the implementation of the required research, surveillance
and control programs. This would require the expansion of the SSU's
functions as presently defined to include the immediate pursuit of a control
program. The estimate.(_l requirements for such an expansion are to be found
in Appendix 3.

i

A snail culture facility is needed to maintain stocks of at least

three intermediate snall hosts: - Bulinus globosus, Biomphaihria pfeiffé;i ‘

and Pyrgophysa forskalii. A useful paﬁer on cul;ure methodafis: '

Cultivation of Bulinus (Physopsis);globosus (Hbreiét) and |  ;
Bio halarig_gggggfggg_ feifferi (Krauss), Snail Héats‘ofﬁSchigto-iQN
somlasis, by Yung-san Liang (Sterkiana, 53: 1-75, 1973)
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With prospects of having faacioliﬁéis.gﬁpear where cattie a:ém
maintained, it would be important to culture Lxgéaea nataléﬁSia; Aiab
there should be a field program of studies similar to that carried out
by Dr. Harold Walter as reported im the Llfﬁ Report fér 1960. The year=-
round = survey would provide snail population information needed to deter-
mine both prevalence of disease and effectiveness of control procedures.

Since field programs are dependent on a good deal of mobility, adequate
transportation fécilities will remain at the center of the program.

Personnel selected for the program must be properly trained.

The medical aspects of the work require a physician with expertise
both in diagnoses and in drug therapy.

It would seem worthwhile to use the area for a pilot project to test
the feasibility of using increased ambient temperatures to eliminate
snails in focal areas, such as a pond, pool, rice paddy, etc. Evidence
is at hand to indicate snails (pulmonates) are not present where temper-
atures are maintained in the field at 30°C or higher. Heat would be
applied only at the season when the gonads of the snails are producing eggs.
b. Malaria

i) Entomological survey for A. gambiae and other Anophelines, €Ly

A. funestus and A. hancocki during bcih wet and dry seasons.

i11) Larviciding of ﬁreeding places, spraying of huts, varying of water
levels and the use of predator minnows.

iii) Consideration of Chemoprophylaxis of the population in the Project
Area. A study (pilot project) in Bentol townships in 1975, of weekly
Chemoprophylaxis with Chloroquine,reduced the parasite rate from 76z_fo3
37.9% Encourage the population to use mosquito nets and'bre;pellent:‘q_i‘vhere :

practical.
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¢. Onchocerciasis

Continuing surveillance of onchocerciasis for evidences of clinical
disease (blindness dermatitis).
d. TIrypanosomiasis

A survey for trypanosomiasis in the Project Area (random sampling).
e. Filariasis |

A survey for filariasis in the Project Area (random sampling).

f. Environmental Sanitation

i) Environmental sanitation is generally poor throughout Liberia with
the exception of a section of Monrovia, the capitol,and the private con-
cessions such as the Bong Mines and the Firestone Rubber Company.

ii) This poor sanitation is a (perhaps the) major contributor to the

highly endemic schistosomlasis, and other water-borne, helminthic and para-
sitic diseases of the country

111) Current efforts to improve the situation are very inadequate.

iv) The resources allocated to the improvement of environmental sani-
tation are grossly inadequate.

v) A massive environmental sanitation program must be at the core of
any plans for significantly reducing and controlling the major endemic
diseases of the country, particularly schistosomiasis, malaria, and the
various enteric, helminthic and parasitic diseases.

vi) Top priority should be given to the provision of potable water supplies
on a country-wide basis. This would considerably reduce the need for
human contact with polluted, schistosome-bearing surface waters and thus~
significantly reduce the incidence of schistpsomiasis. It wi}i’é;gp'éigni-
ficantly reduce and control the other water-borne and gaét:d?;ﬁﬁéf;i[

diseases.



~ vii) Towards this end, 3 long-term water supply impfovement program
should be developed by the government.with the necessary bilateral and
internaticnal aid.

viii) Simple systems should be adopted to keep costs to a miniﬁum and
to ensure that the systems can be properly éperated and maintained by
local personnel.

ix) In the villages and small towns the programs should be aimed at‘
providing water of adequate quantity and quality at road-side stand pipes
within easy reach of residents(say at intervals of 100 yds.) in the initial
phases. These systems may be later expanded to provide for individual
house connections.

x) Wells, when used, should preferably be properly sealed tube wells
fitted with suitable pumps. Hand-pump equipped tube wells would be much
more efficient than hand-dug wells just tapping the top of water-bearing
formations. In addition, they will not be subject to the pollution of the
currently used improperly sealed hand~dug wells with rope and bucket
operation. The use of hand-pump equipped wells would be indicated for
small isolated communities with relatively few, perhaps widely separated,
houses.

xi) A similar long-term sewage disposal program should be developed and‘
implemented. It would combine the use of well designed sanitary septic
tanks and pit latrines in the rural towns and villages with the expansion
of the sewerage system in Monrovia.

xii) These long-term programs must provide for the training of the

necessary local staff at all levels and the required logistic support.



NIGER

1. Objectives

A three member team visited Niger between October 6 and November
27, 1976 with the following objectives:

- To carry out a Health Sector Analysis of Niger to be used in
revising AID's Development Assistance Plan (DAP) for the country;

- To develop a specific project proposal in the form of a Project
Review Paper (PRP) for AID assistance to increasing the Government
of Niger's capacity for conducting public health programs. This
PRPwas to be based on a Project Identification Document (PID) and
preliminary report developed by Dr. Poulsen which was in turn
based upon MOH and WHO documents, MOH recommendations, discussions

with RDO/Niamey personnel and on field observatioms.

2, Teanm Composition

Eugene R. Boostrom M.D., Ph.D.
Team Leader

Gladstone Fairweather
Human Resources Specialist

James Neal
Health Economist

3. Background Informatioo.

General Information

Niger is an inland Sahelian country of 1.25 million km?, stretching
from the loop of the Niger River in the West to Lake Chad in'the*fasttaod
sharing northern borders with Mali, Algeria and Libya. The country is

' ‘three-quarters desert, and 752 of the. population of approximately five -
million (mid-1976 estimate) live in the Niger River Valley and in an’ ‘

.narrow band extending eastward from the Niger River along the southern .
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bocder; this bacd normaliy.receives about 600 mm of rainfall during

the 3-4 month rainy season. Most of the people live ih‘the country's

9,000 villages, with an average village population of 300-500. It‘hae.
been estimated (1970) that per capita income in rural areas is less than
one-fourth of the national mean per capita income (WHO Brazzaville).

The nearest ocean port is 600 eiles éwey from the southern border,
and the country is fully dependent upon a marginal road and rail aysteﬁ
for imports and exports. Within the country, economic, social and
administrative integration are hindered by long distances between major
population centers, inadequate transportation and communication networks,
and the presence of several major tribal groupe.(including 500,000 nomads
and semi-nomads) and several indigenous languages. |

The following statistics indicate the general socioeconomic conditions

of the country:

Per capita GNP (1973, from 1975 IBRD Annual Report) $90

Percent of labor force in agriculture | 91%
Percent urban (1975) | 92
Literacy rate 52
Students as Z of 5~19 age group 72
Annual population growth rate 2.8%

Niger was severely affected by the 1968-1974 Sahelian drought, from
which the agricultural sector has not yet recovered, in spite of increased
rainfall in 1975 and 1976. |

The GON bases its economic development plans pfimarilj on improved ’
exploitation of the nation's agricultural potential, with main emphasis on

increased production of cereal grains and livestock, 1n recent yeara :

however, mineral exports (especially uraniumo have become increasingly

important.
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The Council of ﬁlhisterslhas adopted a.Triennial Program for 1976-
78, prepared by the Ministry of Planning. The Program hae'thfeebmein~
goals: |
- to free the national economy from limitation currently imposed by
natural conditions such as climate and terrzin (e{g., increase food pro-
duction through irrigation and water projects and improved livestock .
product.ivity)

=~ to institute a truly "developing" society (emphasizing human
resources development through public health and education aotivities and
sensitization and literacy campaigns, encouraging mass participation)

=~ to promoee economic independence (through development of transpor-
tation, infrastructure, primary food processing industries, ﬁining and .
tourism)

A financial program supports the capital investqent program: 88 billion
CFA during the three year period, distributed as follows, in accordance
with national priorities:

Rural Productivity - 33.6%

Infrastructures (including transportation and water projects) - 46.8%

Human resources - 15.3%

Industry, mines and commerce 4.3%

Health Conditions and Disease Problems

Niger's people suffer from all of the health probleﬁs assoclated with
poverty, with the addition of several widespread diseases which afflict
unprotected populatioas in poor 'tropical" lands. Fealth stefieﬁleEZfe-

flect the severity of national health problems

Birth rate (WHO 1976 Country Profile) . fSQﬁQS/ﬁ;OQO
Crude death rate (WHO. 1976 Count:ry Profile) 25-30/1,000 '_
:Infant mortnlity (PMI 1975 Annual Report) ,i _fﬁlékl;OOO;‘
Age 1-4 mortality (PMI 1975 AnnualiReport) 32l/l,600-
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Perhaps the most striking health statistic, derived from those above,
i the fact that for every 10 births in Niger, less than four children
survive to their fifthvbirthday. In 1974, a study done in Niamey, the

capital city, showed the following causes of death for children under the

age of 10:
Malaria 26.0%
Meanles 10.5%
Diarrheas 13.0%

While the good harvest in 1975 brought some relief to the population
which suffered under the 1968-1974 drought, the health sector of Niger is
still characterized by the vicious cycle of mainutrition and high inci-
dence of communitable and parasitic diseases which together are the main
causative factors in the high infant and child mortality rates. Furthermore,
experience in other developing countries shows that high infant mortality
rates are inducive to high birth rates, in order to secure the wanted
number of surviving children. This results in narrow spacing of births,
which has devastating effects on the mother's health and deprives the "dis-
placed" infant of sufficient breast feeding -~ thus contributing further to
the state of infant' malnutrition - and the vicious cycle goes on.

Project Description

The GON has increased the national health budget by about 75% over
the three year period 1974 through 1976. Even with this major monetary
increase, the percentage of the‘total GON budget allocated to the health
 sector has declined during the same period from 7.84% in 1974 to 6.90% in

1976.

The cost of operating the existing health care system is rapidly in- .

creasing,primarily because of inflatio%fin?:h) cost“ofvma rialgandﬂ'

'logistical support. Of the 549 million CFA francs (US'SZ 231 707) increase




(752) in the HOH budget during the period 1974-1976, 409 million CFA francs
(Us $1,662,401) (74.5%) was due to increases in the rost of materials and
transportation. 155.5 million CFA francs (US$631,114 ) (15%) of the total.
cost of materials and logistical support has been for maintenanée of
vehicles and other operating cost, of transportation. These factors, tﬁe
general influence of inflation, and the paucity of infrastructure have
geverely limited the increased health services which the MOH was able to pro-
vide with the increased funds made available by the GON.

The five years of health sector support proposed in the PRP doeument will
increase the MOH capacity to support the existing Three Year Plan 1976~1978
and enable the MOH to plan a more effective program for the 1979-1982 period '
and beyond. These support funds will be used as a direct supplement to the
GON budget allocations for health during the 1978-1982 period rather than
for specific project support. This will enable the MOH to implement its
program of expanded and improved basic health services more rapidly than

would otherwise be possible.
In summary, there are two general objectives:

1. To help the MOH stremgthen its existing organization.

2. To provide resources to help the Ministry to extend health services
to more people in more villages.

Achievement of these objectives will depend upon previous attainments in
overcoming obstacles which currently constitute bottlenecks limiting both

coverage and quality of services.

The MOH has identified several areas in which such obstacles exist and
has outlined key programs intended to overcome them:

1. A permnnent program of training, retraining and regular control

and supervision of health personmel at all levels.

2. The retraining or re-orientation of existing health personnel
towards public health, preventive medicine, health education,. maternal
and child health (including nutrition education). :

"3, - Capability to maintain vehicles and medical equipment to enable
: health workers to function. '

4. Improved systems for gathering, analyzing, interpreting and using
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4.

information (including epidemiological surveillance, health 4
statistics, and a responsive management information system capable
of identifying management problems). ‘

Summagz of Findings

Findings Relevant to Health Sector Assessment

Niger is far ahead of many developiné African countries in terms
of developing and implementing a rural health system ‘appropriate to
national health conditions and in the context ‘of overall socioeconomic
development. In some areas, Niger has alreddy used available information
and experience, as in the adaptation of elements of the CUSS program in
developing a medical curriculum suited to national needs. In other areas
of health services, encouragement of direct exchange of information and
direct observation of other programs and projects would be mutually
beneficial, especially within Francophone West Africa.

The GON's emphasis in health services development is on the provision
of low cost basic health services to as much of the population as po;:;ble,
using well-trained and supervised bagic level personnel (including tra-
ditional practitioners), with primary focus on the village level. In
keeping with this emphasis, the initial criterion of progress in development
of a global medicine including prevention, education and cure for both
rural and urban communities on a participatory basis should be measurement
of cumulative coverage of villages by adequate basic health services. The
secondary criterion of.progress to be developed should evaluate the ade-~
quacy of the services provided in terms of relevance to the population
served and adequacy of the amount and variety of facilities and. services.
The tertiary criterion of progress to be developed should enable the MOH
to evaluate the quality of services provided according to pre-determined

standards of health se:vdces;aqd carevprovided.:
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k?indings Relevant to Proposed AID Program (PRP)

The extension of health services to additional villages will
require that additional paid workers be hired to superviee and supnert
the village level volunteer workers. This will directly provide emnlov;
ment to a limited number of persons. |

Improved and expanded health services are expected to lead to.
improved health for the rural people. Better health will increase their
potential productivity (one of the objectives of the Ministry's overall
program)., If other conditions make it possible for this potential increase
in productivity to be realized, incomes should also increase.

The Ministry of Health is now successfully providing basic health
services using Village Health Teams in approximately 1,500 of Niger's
9,000 villages. The services are developed in each place with the parti-
cipation and cooperation of the village's people, using techniques of
motivation and community organizatiorn developed and used during the past
15 years by another national agency, Animation Rural, which cooperates
fully at all levels with the MOH and which assists the villages to prepare
for participation in the village health program and to select the village
health team members.

RDO Niamey and consultants and WHO workers agree that the MOH focus
on rural health, the use of basic level health workers, and emphasis on
low cost basic services are a realistic and feasible approach to the
health problems of Niger's people. These policies and the Ministry's
program are also in complete agreement with WHO and USAID'polieies regarding
health services development. ' '

The health services which the MOH is developing are designed to

provide adequate basic aervices (preventive, educative and curative) at

the lowest’poaaible per capita cost. Part of the eost ia paid by villagers



who purchase selected drugs, with thevmoney being used to'replenish

the local drug supply through a local revolving fund controlled by a
village committee. Villagérs also_continue their traditional practice,
of in-kind payments to matrones for deliveries. The services offered by
the MOH could be used by villagers without substantially increasing the
amounts the villagers spend for health care ‘at present.

Full development of the MOH program of rural health services will
not be accomplished within the five years of project activities (See
Project Description for project objectives). However, the Ministry
expects funds to be available from the national budget and other sources
which will permit development and operation of the full system. The
services provided in rural areas are designed to have per capita costs
(excluding villagers' payments for some medications) which will not
exceed the nationwide per capita availability of funds for MOH operations.

Given the basic congruence of GON and USAID policies and objectives
in the health sector, and MOH progress to date in developing and imple-
menting plans to attain those objectives, health sector support seems to
be a desirable. and workable'approach to improving the productivity and
quality of 1life of the people of Niger. RDO/Niamey and the consultants

involved in project development have been aware of the need to assure that

the MOH absorptive capacity be adequate for successful utilization of

such support.

The MOH emphasizes the importance of coordinating the numerous health
sector projects which it is carrying out with the assistance of a largeﬂ
number of different bilateral and multilateral international donors.. The
Ministry correctly accepts this responsibility as its ‘own and assures

that all donors' contributions will be used in ways which will contribute



L

to the MOH's own policies and program without distorting or shifting MOH

priorities.

Status of Major Endemic Diseases

Malaria
A 1968 WHO study showed that malaria is present throughout the

country in holo and hyperendemic form. During the rainy season - April

to Octuber - malaria is by far the most common and serious communicable
disease problem. In the last two years, the Government has. intensified
its malaria control program of free distribution of Nivaquin to pPregnant
women through health centers and dispensaries end sale of Nivaquin tablets
(mostly for curative purposes) by the village health workers(''secouristes").
The GON found, however, that the program was poorly accepted, poorly con-
trolled and only reached a small percentage of the vulnerable population,
few of whom were fully protected. In 1976 the MOH started a new, inno-
vative and better controlled program of "flavoquinization" of the population.
The program is carried out by‘para-medical personnel of all health centers
and dispensaries through regularly scheduled visits every two weeks to all
villages in the cantons covered by a health center or dispensary. The
Flavoquin is sold for 5 CFA per tablet (actual cost to the Government is

7 CFA). At the beginning of the malaria season the nurse visiting the
village lists the names of all members of each household accepting the
program and determines the total cost of providing Flavoquin -tablets te
be taken every 15 days for the whole household throughout the malaria .
season., The head of the household then pays the total amount for the

entire season in one payment, but recelves only sufficient pills to cover

the first 15-day period. After two weeks the nurse returns, checks the

'household list, and distributes the pills for the: next two weeks and so -

6n. This program has been well accepted. The population has shown more
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confidence in the Flavoquine which they purchase than they had in the
Nivaquine received by free distribution,and para-medical personnel report
a significant decrease in the number of patients seeking malaria treatment

in the centers.

Schistosomiasis

Schistosomiasis is rapidly spreading into new areas of Niger in the
wake of new dams and agricultural irrigation projects. The Director of
"Grandes Endemies" feels that increased cooperation between agricultural
development agencies and the MOH might help limit the problem, but there
1s as yet no adequate answer to the problem of schistosomiasis in Niger
or elsewhere. Efforts of the "Grandes Endemies" in this area have thus
far been limited to a few surveys, which showed infection rates of up to
90Z in children in irrigated areas along the Niger River..

Onchocerciasis

Onchocerciasis is found only in the South-Western part of the country.
Prevalence surveys have been done in the cantons of Tamou and Torodi.
Niger is participating in the regional onchocerciasis control program,
which will use larvacides over the next 18-20 yrs. to control the disease
vector (simulidae fly). After adequate vector control during that length
of time, the disease agent should no longer be present in the population

of the region,

Leprosy
Leprosy is still a major problem in Niger, with over 20,000 known cases |

in the country.' The majority of cases are concentrated in a belt from
Dosso to Maradi and Zinder along the Nigerian border. The "Grandes Endemies"
(see later discussion) is charged with the’ treatment and control of.leprosy

and provides distribution of DDS and other sulphone drugs through special

<'mobile units visiting the: patients in the villages. However, the program '
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seems to suffer from "benign neglect". Leprosy patients are still
outcasts from the society, and leproay ranks rather low on the list of
priorities of the "Grandes Endemies". According to local health
officials in the leprosy belt, the schedule of the leprosy units is
irregular and the coverage poor. Ome sustained effort in leprosy control
and treatment is carried out by the Sudan Mission Leprosarium in Maradi.
This institution provides hospital and outpatient service to some 700
patients through a highly experienced American nurse, a visiting surgeon
and a small local staff. The institution also provides some vocational
training in agriculture and in leather work for former patients in Maradi,
and supervises a leprosy village for outpatients and their families. The
program has suffered from lack of coordination with the "Grandes Endemies",
but attempts are being made to remedy this situation and the leprosy
nurse was recently, for the first time in her long experience, invited
to a departmental conference with the "Grandes Endemies"to discuss leprosy
problems.

Tuberculosis

Tuberculosis is another serious and difficult to manage problem in
Niger. The only attempt made to control TB is the BCG vaccination program
initiated in 1965 and carried.out by the "Grandes Endemies". While this
vaccination program hes a high priority in the "Grandes Endemies", it
probabl& does not.reach a sufficiently high percentage of newborn children
(or children 0-14 yrs. of age) and its effectiveness is therefore doubtful.
Casefinding is limited to occasional sputum examinations, sent from health
centers and dispenaaries -which happen to be near enough to one of the only
three "Grandes Endemies" laboratories in Niamey, Zinder and Maradi and
to occaaional x-ray examinations in the few hospitals and health centers

which have functioning X-ray equipment. Treatment ia provided mainly
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by the three TB clinics in Niamey, Tahoua and Zinder, but ambulatory
treatment is also given through some ﬁealth centers and dispensaries,

No organized IB control and casefinding program exists in Niger, and
there is little hope of controlling TB until (1) the nutrition status of
the population 1s improved, (2) BCG vaccinarion can be carried out by

all health centers and dispensaries and reach the majority of newborn
children, and (3) the health services can provide treatment and isolation
(as necessary) of all new cases and follow-up of their contacts. Unfor-
tunately, these conditions seem as far awvay in Niger as in other West
African countries. No reliable statistics exist on the incidence.of TB
in Niger, but most health workers who look for it find that it is rampant.

Venereal Disease

Syphilis and gonorrhea are widespread in both urban and rural areas.
Extremely high prevalence rates have been found among prostitutes and
"free women", and contact tracing is virtually impossible in many cases
and probably seldom seriously .attempted. Incomplete treatment 1s also a
major problem, with patients often not returning to complete a series of
injections; this is eepecially true among the nomads. Several Departmental
Directors of Health have had limited success with periodic examinations of
prostitutes.

Meningitis (meningococcal)

Meningitishas produced major epidemics in Niger in the past (13,964 cases
and 1,419 deaths in 1962; 11,242 cases and 1,184 deaths in 1970), but not in
recent years (1,603vcases and 68 deaths in 1973; 1,723 cases and 145 deaths
in 1974).

Cholera

No clinical cases of cholera have been reported since 1974 ;although '

bacteriological cases were reintroduced into the: country in 1975 by pilgrims
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6.

:gturning from Metca.:r

Ié{?ntiieidigtrheaa. dx#éntery, salmonella infections, amdebiasis,
hépatigis, eﬁé.,'are all frequéht in the Niger population. The coﬁtrol
of thése disease is a question ﬁf environmental sanitation aimed at
controlling fecal-oral infections. This involves provision of potable
water, construction of latrines at sufficient distances from village wells,
and herlth education of the rural population. The same is true of the
common intestinal parasitic diseases (ascariasis, taeniasis, etc.) According
to small surveys carried out by the departmental laboratory in Maradi, eggs
of these parasites are found in the stools of 80% of the children examined.
While not serioqs by themselves, the parasitic }nfectipns contribute to
the malnutrition of children and thus accelerate the vicious cycle. The
GON policy of extending basic sanitation and health education services to
the villages through the village health workers (secouristes) is a good
beginning in controlling these conditions and may succeed as these basic

health services penetrate a larger part of the population.

Existing Health Infrastructure

Physical Facllities *

Type_of Facility Number Number of beds

National Hospitals Niamey 794
" Zinder 681
Departmwental Hospitals 5 459
Medical Centers (Hospital-
Dispensaries) 38 781 hospitali-
zation

421 maternity

Rural Dispensaries 143 —
- Antituberculosis Centers 3 161~ 
Privaté-Héspitals' . 1 %?ddi;
‘Armed Forces ; - } \i72-'

* Informatiqn f:Q§£Eﬁ ;;;



Utilization of Services

The following data indicate levels of utilization ofAthg health services:

Number of outpatients seen (1974) 1;880;692"

Number of outpatient visits (1974) - 4,883,437
Hospital patient-days (1974) 131,303
Deliveries in Maternities (1975) 26,671

There is also one "Grandes Endemies" mobile team in each of the sevén
departments. There are SociaIISecurity Dispensaries in Niamey, Zinder,
Tahoua and Maradi. A small number of private dispensaries and medical
centers are operated by medical missionaries and others, with little
formal coordination with government services. Mining consortia operating
dispensaries and hospitals for their workers aqd workers' dependents in
the Arlit area of Agadez Departmwent have a closer relationship with local
MOH facilities; they accept referred emergency cases and sometime provide
medicines unavailable in the local MOH facilities. In Niamey there is a
private "French"clinic (with about 25 inpatient beds, one surgeon and one
general physician), and a smaller private clinic, with fewer beds, operated -
by an African physician. |

Organization of the Health Services System

The Ministry of Health and Social Affairs is highly centralized, with a .
vertical line of command. All major policy decisions are made by the Minister
with the advice of the Cabinet. The'Secretary General is responsible for
the administration, coordination and supervision of the different technical
divisions and their operations, and the division directors report directly
to him. All contact with health officials - on central and peripheral
levels -~ must be cleared with the Secretary General or through the:S¢qreﬁary
General with the Minister. The Cabinet appears ﬁé pléy an acfive-rdignin -

~all édminist;ative decisions. Acgordiﬁg to the ﬁirégtarAqf'fﬁéiz;ﬁ&effﬁufsing
Schoolfhll assignments df'graduate nurses and sociai‘aésisgapés froﬁ_tﬁé".

school are, for example , determined by the Cabinet or . at tﬁe Cabinet“‘
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http:Director.of

‘,level. The Secretary veneral is responsible for all professional
decisions and the Assistant Secretary General works as his administrative
assistant (both are MD's) | |

Divisions of the MCH

The establishment of a Division of Infrastructure (DISs, which is to
begin functioning in early 1977) should help strengthen the administration
of the Ministry. The division will have three sections:

(a) Section for Health Statistics - to collect and record data
on major disease prevalence

(b) Section for Maintenance - repair of vehicles and medical equipment

(c) Section for Logistics - undefined respensibility

The Division of Administration and Finance has the following responsi-

bilities:

Bureau of Orders
Personnel

Accounting and Supplies
Pharmacy

Planning and Programming

Division of Hospitals (Curative Medicime)

This Division has the following sections:

National Hospitals '

Departmental Hospital Centers

Tuberculosis Centers

Arrondissement Health Centers (Dispensary Hospitals)

Statistics and Documentation

The Division's aim is to provide modern hospital care ~ with surgery,
internal medicine, obstetrics and gynecology, etc. in ordsr for the ij

hospitals to serve as backstop in the chain of references gbing from the :

village healrh workers, to the dispensary,health‘center' and‘finally to :

the - hospital where medical services are’ available.
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The Division of Social Affairs and MCH (PMI)

Functionally, this division 1s chdrged with Social Affairs,
Maternal and Child Health Services (MCH) (Protection Mnternelle Infsntile;
PMI), Education of Women, and with coordinating the efforts of’the
private sector (mission and PVO MCH centers, etc.) within the framework
of governmental policies and efforts.

The Division of Training and Health and Nutrition Education

The division is to deal with educatlon and related research, para-
medical and social assistance training, health and nutrition educatiom,
and coordination ("des aides'" - ?donor assistance for training?)

The division is responsible for the training and retrainingiof all
paramedical personnel and social assistants, and shares with the Ministry
of Education the responsibility for the School of Medical Sciences.
Training institutions and programs are discussed under health man~-
power. The division also coordinates training of Nigerian MOH health
personnel in other countries as required in order to fill specific MOH
needs.

Emphasis in the program for retraining (recyclage) of paramedical
personnel is on short-term seminars at the Central, Departmentai and
Arrondisserent levels. The nnmbers of seminars and their general content
and participants are included in the Three Year Plan, which is followed
as closely as possible.

The Division of Hygiene and Mobile Medicine

The Division of Hygiene and Mobile Medicine inherited its basic

patterns of organization and operation from the French system of “Crsndes

Endemies” out of which it developed. As in most other Francophone
, African countries, the . system consists of mobile teams (concern. r?j,

marily with immunizations) and stationary clinics, all directed?from:a .
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7.

central division of the MOH.

Organization of Peripheralfuealth Services

On the peripheral level the health services are organized in the
usual pyramidic faahion with the Departmental Health and Hoapital Center

at the top, the Arrondissement Health Centers and small hospitala and,

‘maternity wards at the second level followed by the dispensaries or

rural health posts on the canton level and finally reaching down to the
village level with its small teams of village health workers - secouristes

and matrones.

Summary of Recommendations

The consultant team's main recomrendations and evaluations regarding
health services in Niger and the development of the Improving Rural
Health Project are contained in the PRP and its appendices. The rural
health services delivery system in Niger, as described in the PRP, is
already a good example for other countries attempting to develop rural ;
health aervices and has great potential for expansion and improvement.

It deserves the support which AID is preparing to provide. Few~proérams
and projects already actually providing rural health services, including
even limited demonstration projects, coincide so well with AID's aims in
health and development and with AID's congressional mandates. Continued
attention needs to be given to the coordination of AID-sponsored health
sector.activities in ﬁiger (i{.e., the proposed Improving Rural Health Pro-
ject, Africare, and Strengthening Health Service Delivery Systems). This
is especially important‘because the Mission is seeking ways to help:the
MOH improve its coordination of‘donor’activities, and‘Miniatrv officials'
feel that AID 8 own project development activities are uncoordinated._

Information flow from AID/W to RDO/Niamey should be improVed with

regard to health‘sectorvactivities. It might have been helpful to RDO/
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Niamey 15 during the course of" revision of the Africare proposal and

the negotiation of the’ Africare contracq.more information had been sent
to the Mission. It would also have been useful for_the Mission and the
APHA team to have had copies of the Africare contract soon after‘it was:
' signed in late September. At the time of the team's departure, the
Mission had still not been given copies of the Africare propoSal.

The number of teams contacting the Ministry of Health in ﬁiger
should be kept as small as possible to reduce what MOH officials perceivef
to be needless duplication of efforts and unnecessary demands on their- |
own time. The teams‘should probably also be small.

The PP team should have copies of the reports to be provided by the
AID/W contract nutrition consultants who were in Niger during the latter
part of the PRP team's stay there.

- Contraception is the fifth of the eight items.listed in the GON
National Three Year Plan (see Appendix.J of PRP) as action to be supported
in the health sector. RDO/Niamey should discreetly attempt to“determine
how and by whom this item came to be listed, and what it represents in
terms of GON attitudes toward contraception and the delivery of contra-
ception information, supplies and services. This is a very sensitive.area
in Niger, but'the listing of contraception in the Three Year Plan warrants
careful attention.

The eighth and last item listed in the National Ihree‘Year»Plan :
ac a health sector action to be supported:states, under the title . ,&l
"Social Security", that "a system of health insurance will be developed
for salaried workers." RDO/Niamey and the PP team should attempt to |
determine what is meant by this and what implementation actions the GON '

‘ may be contemplating. Health Insurance for salaried workers would tend

to increase their proportional share of health services, and development



of such a system therefore has implications as to distribution of

'health services to rural people,most of whom,of course,are not "salaried
workers".a Also,,if consideration is being given to developing a separate
'system for providing services to salaried workers, rather than developing
a system for- paying for HOH services provided to this special group, ‘there
is a high risk of wasteful duplication of efforts and services at all

levels, eventually at the expense of NDH services, .
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* SENEGAL *

I. Objective
‘A fiVe—mémber team visited Senegal between April 11 and Mhy16,419f7
with the following objective:
To make an environmental assessment (EA) of the ﬁakel
Irrigated Perimeter Project, focussing on Public Health related
aspects. This assessment will also produce a recommended design
for the incorporation of an appropriate health component in the
project to protect villagers in the activity area from any potential
adverse health effects of a new water impoundment and provide cost
estimates for such a program. The EA team should study as many
possible alternatives and/or internal modifications of the project
as possible and make recommendations to USAID'and the Government of

Senegal (GOS) concerning the various options weighed.

11. Team Composition

The team was comprised as follows:

Ulric P. Gibson, Ph.D.
Environmental Specialist-Team Leader

Swailen S. Hennein, Ph.D.
Sociologist ’

Kevin L. Palmer, M.S., M.P.H.
Malariologist

Sheldon A. Miller, M.H.A.
Health Administrator/Planner

Frank P. Carroll, M.S.
. Environnmental Health Engin

III;FBaékﬁrbﬁhdkiﬂfofmatioﬁ:
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Previous Environmental Examinations

A preliminary environmental examination was conducted during the »
development of the AID Project Paper (PP) and forms a part of it.
The Executive Committee for Project Review (ECPR), however, found that _
examination to have dealt inadequately with *the potential negativevheelth
impacts. |
Subsequently, another environmental assessment was undertaken by
Dr. John H. Nebiker during October/November 1976. That assessment con~
cluded that an increased period (year round instead of the rainy season
only) of high malaria incidence is the most serious and immediate negative
impact. It recommended free prophylaxis for all residents of the project

area as the main controlling measure. The ECPR, however, disapproved

.That assessment also pointed to much less‘significant potential im-
pacts of increased schistosomiasis and ecological changes due to the
use of fertilizers and pesticides. These, it pointed out, should not
be totally ignored but should be carefully and regularly assessed in the

future.

Project Description

The project is located in the far eastern region of Senegal around
Bakel on the Senegal River and the lower reaches of its tributary; the
Faleme River. TIt proposes to introduce farmer managed irrigatedlcrop
production in an area previously characterized by dry landvandlflood'[t
recession farming. | | o

The irrigated perimeters will be worked on a: village level cooperative
f'basis in 23 villages with a total population of ebout 31 000. The Project

is concerned only with the first of the proposed three-phased development
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ipﬂan which will consist of small perineters varying is size fn:n 20 to 300

hectares with most being in the range of 30 to 50 hectares‘each. The‘
total area of the perimetens will be 1896 ha. Small pumps of 15:hpl
and 32 hp and of 150 and 300 n@/hn., capacity, respectively, will’belused
to pump water mainly from the Senegal and Faleme Rivers, and.from‘mniigots .
(suamps) in a few cases, for irrigation.

The Project will introduce farmers to double cropping consisting of
a first crop of rice during the rainy season of July to October followed
by a crop of maize, sorghum and cowpeas during the dry season of November
to June. It is also intended to demonstrate to the farmers the benefits
of irrigated agriculture such-as protection against periodic droughts.

This Project is not to be confused with the larger irrigation develop-
ment projects planned in relation to the construction of 2 major dams
on the Senegal River and for which another environmental assessment is
in progress.

The total cost of the Project is eatinated at $8.556 million with
AID providing $6.149 million for pumps, equipment etc., and the Government
of Senegal (GOS) providing the remaining $2.407 million. The Project
period is planned for FY 1977 through FY 1982.

The Project is already in progress with the harvesting of the

first year's crops currently being completed.

Summary of Findings

The issues of concern relate to the potential adverse impacts of;the

project with respect to:

1. The transmission of the water related diseaaes of malaria and
schistosomiasia.

2. ,~The ecology of the area. resulting from the ‘use “of . agricultural
~ chemicals, mainly pesticides and, :to a much lesser ‘extent, fer-
tilizers.
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1Iv. WeterrRelated'DiseaSes ,

The findings confirm that, as far as potential adverse health im-
pacts of the project are concerned consideration need only be given |
to malaria and schistosomiasis.
Malaria
-~ Ponding of water in'the perimeters during the dry season
will be very short-lived and not attain the 4 to 7 day interval

required for the complete cycle of mosquito development.

-~ Spot checks made in a number of perimeters and repeated
intensive search in one perimeter have failed to produce a single

anopheline larva.

-~ The extent of ponded water in these small perimeters during
the rainy season will be minimal in comparision with the existing
eum total of naturally occuring bodies of standing water, parti-
cularly in the marigots. The contribution of the perimeters to
the proliferation of mosquito vectors is.therefore expected to

be minimal.

==  Since the primary vectors in the area are A. geﬁbiae which
. bite only at night, workers will not be at increased risk as no

work takes place in the fields at night.

-~ Perimeters are generally located at distances from villages

approximating the reported limit of the effective flig:

ifore expected to reach the villages.«lThe?effects on’

problem will be minimnl. -

180



- For the above reasona the effect on the project area
is likely to be insignificant.

Schiatoaomiasia

————————— .
== The available existing information points to the Senegal

and Faleme rivers as the main source of §S. haematobium in the

region.

== This being the case, essentially all of the villagers in the
Ly

project area are continually being exposed to the diseaee because

of their customary extensive use of the river on & dailﬂvbasis

for bathing, washing, fishing and other. human contact functiens,

=~ . The statement made by the Department of Health, Education

and Welfare's Principai Environmehtal Otficer/H in his memorandum
of March 30, 1977 to the Director, Office of'Environmental'Affairs/
DHEW that "because of increased irrigation, exposure of previously

unexposed workers may be markedly inereased by the'project" is

therefore without foundation.

=~ The repeated drying out of the fields at short intervals
because of the intermittent irrigation practices (seé the Project
Paper) and the nature of the soils will discoutage the proliferaticn
of the intermediate host snails of schistosomiasis. ‘ihese snaiiS".
require about forty (40) days of favorable water conﬁitions for

the development of a colony and sixty (60) days for.transmission-‘

ofithe disease.

- Repeated weeding of the_irrigatiOntditcheB'.;,

l

the walls of these ditches with burnt clay bricks, as is alrcady
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iﬁ'progreéa in oﬁe perimeter, ahqﬁld'fu:ther‘discqurage,the'

prblifera:ion of snails.

== It 18 therefore expected that the Potential of the project
for increasing the incidence and prevalenée of schistosomiasis
will not be significant enough to justify delaying the impleﬁén-

tation of this project.

Agricultural Chemicals

Pesticides

A somewhat confusing situation with Tespect to the use of pesticices
on the project has recently been clarified. Tite original Project Paper
dated July 30, 1976 made many references to the likely use of pesticides
on the project. Dr. Nebiker in his asseSsment bpecifically referred to
the use of hexachloracyclohexane in the rice fields against locust and
spanish fly infestationa.l

Officials of the Societe d'Amenagement et d'Exploitation du Delta (SAED)
managing the project have, however, adamantly insisted that no pesticides
have been used.on the project and it is not intended to use any. They
stress that the project's ;bjective is not the achievement of optimum
crop production rates but mainly subsistence farming. Thus they are pre-
pared to accept some losses due to crop pests without resotfing to the
use of pesticides. |

The revised Project Paper of May 15, 1977 confirms this position. It
goes on further to state:

"If a serious insect or pest outbreak occurs, SAED will consult with

the Crop Protection Service which is being supported through the AID

financed Sahel Crop Protection Project (629-0916). Two AID enton -

logists are based in Dakar for that project and would be available for
consultation". N

It is therefore concluded that the project will mot normally contribute
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VI.

to pesticide-related adverse environmental impacts. Adequate precautions

have been proposed for unusual circumstances necessitating the use
of ‘pesticides. | |

Fertilizers

The opinion of Dr. Nebiker is supported that she level of fertilizer
use is unlikely to produce measurable increases of algae and plankton
growth because of the considerably greater fertilization from livestock
manure.

Conclusion

It is concluded that the implementation of the project will result
in no foreseeable significant adverse impacts. It is'recommended that

the project proceed in the manner planned.

Status of Major Endemic Diseases

Very little morbidity and mortality data were available. Hospital
records indicated malaria to be the main disease problem, followed by
schistosomiasis. Onchocerciasis is a problem outside of the project

area. Other diseases of importance have been Asian flu, measles, and

‘cholera of which there was an outbreak in 1971.

Malaria
A malaria survey of 1-9 yezr olds undertaken in June 1968 by the

Service de Lutte Antipaludique (SLA), the government malaria control

';rates of 18 62 and 39 4Z among all age

service, foupd the disease to be approacﬁing hyperendemicity. Parasite
retes of 60% and 75%, respectively, were found among children of ages .
1-9 in Golmi and Kounghani sith corresponding spleen rates of 46% and

62.5%, respectively.

The APHA Team's epidemiological survey in April 197,¥found parasite

groups 1n“Golmi and Kounghani

E N
,.,l

‘respectively, and 22.4% and 52 8% respectively among 1»9 yesr olds.. The
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survay found a spleen rate of 16.7% in Golmi,

" Schistosomiasis

Indications are that only urinary schistosomiasis (s. haemato-

bium) exists in Senegal. Dr. Watson in a WHO report (1970) stated the

prevalence rate to be 22% in the Bakel area.

A survey of school children currently being undertaken by the
Government's Services des Grandes Endemies found & prevalence rate of
34.9%2 for S. haematobium in Tambacounda.

The APHA Team's survey of April 1977 found prevalence rates for

S. haematobium of 12.8% and 11.6% in Golmi and Kounghani, respectively.

The intensities of infection were low, ranging from 1-61 with a mean

of 3 eggs per 10 ml., in Golmi, and from 1-27 with a mean of 6 eggs per
10ml. din Kounghani. These indicate that transmission is perhaps inter-
mittent without much evidence of morbidity.

Onchocerciasis

Past clinical and entomological studies have indicated that the
northern limit of the occurence of the disease is Neyes on the Falémé
River, about 30 km. south of the Bakel Project area. The vector is

Simulium damnosum.

Existing Health: Infrastructure

The Ministry of Public Health and Soeial Affairs 1is organined at
Reglonal, Departmental, and Rural Community levels. -

At the Regional level, the center of service 1s the Regional Hospital,
one of which is found in all regions except Senegal Oriental and the new
Louga Region. These hospitals serve as the referral centers for erious
cases from rural areas. The regions' Chief Mbdical Officer‘héads'fhe :

hospital.
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Each region 1s also shown as having a Communicable Diseage
Control Service (Services des Grandes Endemies). These'are, however,
very poorly staffed and provide little service,

At the Department Level, each"Circonscription"Medicale has a’Heaith-

Center, usually a small hospital with 20 to 30 beds includingiabbuq 10
maternity beds. A’physician heads the staff of one or two midwives and

nursing personnel.

At the Rural Community Level, health posts or rural dispensaries are

located. Most are staffed by only one nurse but plans include the

provision of an auxilary nurse apd a laborer for cleaning purposes.
Severe shortages of manpower and facilities exist throughout the

system. Distribution of the resources is heavily weighted in favor

of the capital city and urban areas. Training programs are inadequate as

are drugs and supplies.

8ummagx of Recommendations

The Bakel Project's Health Component which provides for disease
surveillance ana village nealtn services programs should be strengthened
by the inclusion of two-way radios for better comunications and by
the provision of malaria prophylaxis (chloroquine tablets or medicated

salt) for all residents during the 3-month malaria transmission season.
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SENEGAL
1. ‘Obiective
Provisidn of an EnVironméntal'Heélth‘speeialiét‘to perfieiﬁefe wifh
a design team from the International Bank for Reconstruction and Deve-.
lopment (IBRD) in the preparation of an environmental health assessmenc

and make recommendations for the Lamnsar/Diagambal Irrigated Perimeters

in the Delta area of Senegal.

2. Team Composition

APHA:

Charles C. Johnson, Jr., P.E.
Environmental Health Specialist

IBRD:

; Jean-Louis Ginnsz, Group Leader
Gois, Irrigation Engineer
Weinberg, Agronomist
Brown, Loan Officer
Dialanas, Hydraulic Engineer
Dubois, Agronomist
Daher, Economist

AlD:

Jay M. Bagley, Ph.D.
Irrigation Engineer

Peter B. Hammond, Ph.D.,
Anthropologist

Charles C. Johnson, Jr.
Environmental Engineer

AID/Dakar:

Glenn Slocum,
Coordinator

3. Background Information ]

The Lampsar—Dzagambal perimeters are ‘located northeaat of: St. Louls,

Senegal along the St. Louis-Rosso Road, between the townships of Lampsar
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and Ross-Bethio. The Lampsar perimeter, located on the north side of
this road,is traversed by the Lampsar river or marigot. It includes
approximately 1500 ha to be developed at this time. The Diagsmbal
perimeter is south of the road and includes 1,000 ha to be‘deQEioped{;
As designed, the Lampsar perimeter will be irrigated by snrtnce’ |
flooding and controlled drainage. The Diagambal perimeter will use’
sprinkler irrigation. The project is the further implerentation of the

plan by SAED to develop approximately 44,000 ha in the delta area by 1985.

Summary of Findings

- No need for the relocation of villages is anticipated.

~ There will not be any noticeable change in land-use. Farming will
continue to be dominant,

- The existing quality of water resources in the Delta will not be signi-
ficantly affected by either the Larpsar or the Diagambal project.

~ The use of sprinkler irrigation in the Diagambal Project will result in
little or no surplus water for surface rnn-off or percolation into the
ground.

- The shallow groundwater in the area is already unfit for domestic use
and will continue to be so.

- The ecology and biology of the river region are unlikely to be influ-
enced in any measurable degree by the projects.

-~ Snails of the'Bulinus species, the intermediate hosts of schistosomiasis,
do not seem to be prevalent in the area.

- Depending on the duration of water ponding in depressions, the mosquito

breeding season and malaria transmission may be extended by the_growing

of a secorid crop in the Lempsar perimeter. This is not the”case with
the Diagambla perimeter where’ sprinkler irrigation will be practiced.’

~ The environmental impact of all the pesticides in use, with the exceotion
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of DDf and HCH should not be.significant.

- The Diagambal project will not cause’fu:ther deterioration in the
health of the villagers. The pOSBibility”exisﬁs‘tHét EHe‘tEEpQEr projece
may cause some adverse effects regarding nalaria'and\schistbécmiasis‘if

double cropping is practiced.

Status of Major Endemic Disesses

The following is a discussion of the disease situation within the
Senegal Delta from St. Louis to Dagana. The statistics given do not
represent levels of infections existing in the total population, but_rates
of infections found in patients visiting the several medical facilities
existing in the region or special studies conducted in the area. Also,
the infection rates indicated are not necessarily specific for the disease
entity cited as no laboratory confirmation was undertaken in some instances,
i.e., most fevers are reported as malaria. It can be expected that true
prevalence rates will be higher as many villagers become ill and recover
or die without seeing a physician or visiting a dispensary.

Malaria .

Clinical statistics based on 277,000 visits to 10 dispensaries in 1973
(end of drought) indicated 15% of the patients had malaria. When the rain
started again in 1974 this percentage increased to 20% and in 1975 to |
30%Z. These increases indicate a relationship in the region between sus-
pected malaria cases and rainfall (water.for mosquito breeding).

Prevalence rates of 56% have been reported in the river region and
48% in the Ferlo. Generally speaking, 76% of all the population
below 30 years provide'positive findings~fbr malaria. Several
speclies of A, Gambiae are found in the region - Hblas A & B. A G&mbiae
Melas B. 1s suspected of being DDT reaistant. .Gambigg is believed to be

the primary vector for malaria transmisaion although other Anopheles mos-
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quitos“oommon to the area are capable of its transmission.
| 4Intestina1 parasites |

f Five thousand stool examinations in 1971, 1973, and 1975 indicated
1% positives for strongyloidiasis and 3% positives for Amoeba (Entamoeba
histolxtica) with a peak in 1973 of 8.8%. Ancylostomiasis (hookworm
disease) indicated 1% in 1971, 1.3% in 1973, and 2.9% in 1975.

Bacterial diseases

Leptospirosis is known to exist in Dakar but no more specific information
was available. Cholera outbreak in Dakar 1970-73 : 251 suspect cases, 44
vibrio isolated; August to Septemoer 1971 : 11 vibrio isolated in Podor
region of the valley, nothing in the region since. Salmonellosis and
shigella identified in hospital population by Pasteur Institute in Dakar.
During period of nine years (1963-1973), 2,894,000 cases of salmonellosis
identified, and 1,610 shigella cases identified. Laboratory specimens
wvere from hospital patients only; patients were from locations throughout
Senegal. In St. Louis in 1975, 25 cases of salmonellosis were identified
in the hospital population.

Schistosomiasis

The snails (intermediate host genus pulinus) are sald to be found in
the'delta swamps, marigots, and canals. A Yale University epidemiological
study team found Bulinus snails in the canal carrying water to the water
treatment plant that served St. Louis as recently as February 9, 1977. lThey
are very prevalent around Lake Guier in the valley region. While this : |
does not seem to be a problem in the more permanent populati%n in tneldelta;
there is considerable migration of persons from other regions where schisto-
somiasis is endemic. The examination in 1973 1975 of 3 500 urine specimens
from students at the institute in Dakar seen by referral revealed a 5 32

positive for schistosome flukes.. A report by experts in 1960 of a study

189



onlpﬁudehts Aﬁrthegﬁécﬁnical school indicated that 35% of the students
were infected with séﬁistosomes. Most of these students were from the
southern portion of Senegal. These étudiés'coﬁfirm the existence of a
reservolr of infection of schistosomiasis in Senegal. Farﬁher to the
north of the delta and on into Mali.the incidence is estimated to increase
from 10%Z to 40%. It is estimated that 60% of the cattle in the area have

the disease.

Summary of Recommendations

Developnent of the irrigated perimeters at Lampsar and Diagambal re-
presents but a small percentage of the actual, and total proposed, perimeters
to be developed in the river region. Consideration of the public health
and/or water pollution concerns resulting from their development cannot
readily be separated from the impact of what is happening in the region as

a whole.

As noted previously, the Diagambal project with sprinkler irrigation

does not present any harmful impacts on either the public health or the

environment. One possible problem may be associated with the location of
water under pressure in the close vicinity of villages. There will be a
temptation to use this unsafe water for domestic purposes. The provigion
of safe water. in the villages of the region would eliminate this hazard.
The potential public health problem associated with the drainage water
from the Lampsar perimeter can be modified by concerted action oh the part

of the SAED and Regional Health Authority. Basic to the devéiopment of

irrigation perimeters throughout the river region (and-elsewhere in Senegal)

is the establishment of effective vector control programs. . In the river

region, as a mihimum, such programs should be conpidered as an integfal .
element of“thé.nOrmal opératiohdlof’the SAED., It should iqclﬁdg‘as neces-

séry, and as determined by routine monitoring and surveillance tgchniques,
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programs for malaria control and schistosomiasia prevention. A'nalaria

: control program may include any and all of the following' routine clearing

and maintenance of irrigation canals to reduce mosquito breeding in the
canals, and water seepage from the canals; larviciding of moaquito breeding
areas in and adjacent to the perimeters; residual spraying of.living

areas, particularly sleeping quarters of villagers and others in the region;
distribution and use of anti-malarial prophylaxis as recommended by medical
authority for the area. While malaria may not be eradicable from the
region, its incidence can be reduced and the severity of its illness impact
leasened; A scope of work for a demonstration vector control project.in the
Lampsar/Diagambal perimeters has been suggested.

The schistosomiasis prevention program should include a baseline study

to determine (1) the location, prevalence, and infection rate of the snail
(Bulinus) in the region; (2) the reservoir of and infection rate of the
permanent population and migrants to the regiom, and (3) the subsequent
establishment of a continuing surveillance program to alert the government
to any increase in schistosomiasis in the region. While such a program
should be incorporated into the operating responsibility of the SAED, the
technical implementation probably would best be handled by the Regional
Medical Authority.

The development of irrigated perimeters in the River Region may have
contsminated the shallow ground water with fertilizer and pesticides. The
health impact associated with the intake of water containing such agents
is not specifically known. When chemical analysis reveals tﬁeir presence
preventive health practice recommends that other known safe'éources,ofl
water oe used if such sources are available.e Since'tne wateraeonrces of
the villagers also can be considered unsafe from bacteriological and pro-

‘ bably virological contamination, it is recommended that plana be developed
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and implemented that assure a safe water supply source to each village

in. the region. A scope of work for a demonstration project for a village

water supply system has been suggested.

Alternatives to the planned irrigation techniques that could reduce
the project impacts on public health and/or water pollution include the
following:

1. Do not implement the project. Such an action would continue the

present practices as they now exist. It does not fit the national

program being implemented in the region. The potential for impraoved
income and nutritional levels would be lost. The public health in

the villages would not be improved. This alternative is not recommended.

2. Convert the Lampsar perimeter to a sprinkler irrigation system.
This would enable irrigation to be practiced, eliminate the problem
associated with the discharge of drainage water, and reduce the.per-
colation of contaminated water to the'ground water table. It would
require substantial time for redesign;'increase the capital and
operating costs substantially,‘and cause serious delays in the GOS

plan for development of the river basin and production of foodstuffs to
-help it gain self-sufficiency. The improvement in the public health

and reduction in water pollution would not be of equal i%portance.

This alternative is not recommended,

3. Recirculate all of the drainage water in the Lampsar perimeter.

This would eliminate the problems associated with dischﬁrge ef'the

drainage water to depressions adjacent to the perimetera. However,

it could also limit the useful life of the perimeter for food production

if recirculation results in a: salts build-up in the soil. The primary
'purpose of these projects is long-term food production to help meet

the requirement of the_country. This alternative is not recommended.
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fhe oMVs environﬁental aeseBSment of the Senegal River ﬁaain ehat
is being implemented as AID Project 625-0617 will produce a more definitive
picture of the overall impact of introducing irrigation to’ the basin in
general and the river region of Senegal in particular. The :ecommendationa
resulting from that study will produce the best basis for developing a

major preventive health program by the GOS, AID, and other donors.

Nothing under this discussion of recommendations should be ccnstrued

as a reason for delay of these projects pending further study or implemen-~

tation of activities associated with recognized environmental improvements

or health protection. Neither should consideration of the health needs

be unduly delayed. It must be accepted that healthy villagers are essential

to the continuing success of the SAED development of the river region.
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1. dbiective:

A six-member team, supplemented by USAID program‘pefsennel,visited
Sudan between March 20 and May 1, 1977 with the following objectives:

~ to make recommendations concerning a strategy for USAID to

render assistance to the tradicional agricultural sector of
Sudan;

~ to identify agricultural project opportunities conforming to

established guidelines, and

- to prepare project proposal documentation for as many such projects

as time would permit.

One of the team members was provided by APHA!s‘Sahel Environmental
Assessments Program. His assignment was to accompany the agricultural team
and to assist them in achieving the overall team objective by:

- examining the health problems in each geographical locality identified

as a prospective project site.

- providing health input into agricultural project proposals to mini-

mize negative impacts.

~ identifying short-comings in the existing health care and endemic

disease control programs existing in the areas selected forvérograms

and to make suggestions for improvement.

2. Team Composition

Lenard Kornfeld Agricultural Generalist/Planner
Team Leader - ATAC*

} Peter Freeman, Geographer

Robert Hunter, Agronomisc
AIAC '

* ATAC - American Technical Asaistance Corporation .
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David Sharry, Anthropologist
ATAC*

Richard Huntingtonm, Anthropolbgist
ATAC*

Robert Lennox, Epidemiologist/ﬂealth Specialist
APHA/Sahel Environmental Assessments Program

Background Information

The primary objective of the team was an agricultural 6ne,and-‘
the role of the APHA Ebidemiologist wasg supbortive in nature. A second
important consideration was that the team was sent to identify pProject
areas and strategies rather than to evaluate or strengthen existing
projects and attendent documentation.

Approximately 3 of the team's 6 weeks were spent in field visits to
the following regions and provinces of the Sudan:

- Western Region - Northern Kordofan, Southern Kordofan, and
Southern Darfur Provinces;

= Central Region - Blue Nile and Gazira Provinces;

- Southern Region - Eastern Equatoria, Western Equatoria, Lakes
and Jonglel Provinces,

In all regions, but particularly in the Western and Central areas,
in addition to meetings with governmenf and other donor officials,‘emphasis
was given to free-ranging digcussions with farmers in their villages and
pastoralists in their encampments. In all reglons, field visits within '
provinces were designed primarily to permit inspection of ﬁféas desigﬁated
by provincial authorities as areas in need of outside assis%ance,’rather
than visits to ongoing development projecté. ._

The team's report identified seven agricuipural projgé§@§§ésibilities
and includgd project proposals for twq.df tﬁoge.'

- The report also included an aqqégé@gﬁﬁ;@flﬁhéfhééipﬁféiéﬁﬁ@iﬁﬁ}iﬂij'
*  ATAC - American Technical Assistance Corporation
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‘the regions visitedvny the team with recommendations as to needed
action . EXcept as those recommendations impinged directly on
the inputs of the proposed projects, they were not o
provided for in the guidelines or proposed pProject designs. In large
part, the reasons for that decision were that: |
1. there is aﬂrecently formulated national health plan; and
2. AID stra‘t.;egy_‘/project - design team for the health sector was
to arrive shortly in the Sudan. (See Sudan - Assistance to Health
Sector).

In each of the areas visited by4the team, the Epidemiologist located
the facility responsible for delivery of health care (1f in existance)
and interviewed those in charge (if present). In all cases, villagers
were interviewed as to the nature and extent of their health problems.
From this information,supplemented by review of available documents and
interviews with national and international health officials in Khartoum
and Juba, a health profile was constructed for each geographical area in
which fhe team proposed to dewvelop an agricultural program. Each of the
profiles addressed the existing conditions of the area with regard to:

~ The availability of preventive and curative health services;

- The prevalence and/er incidence of-. endemic diseases, particularly

those associated with agricultural activities;

The nutritional status of the population;

- The presence of vectors or potentiel vectors of disease;

- The availability of potable water and existing methods of seuage‘
disposal. | |

The second section of the Health Annex to the Agriculture report is a

discussion of the project inputs with regard to the health'4ltuation of

i each area and suggestions for minimizing potential negarive impacts as well
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4,

as maximizing ﬁoSitive ones.

Summary of Findings

The agricultural team identified four geographical areas within Sudan

in which assistance programs might be developed. Because of the diversity

in the programs proposed for each area and the diversity in the health

problems of each area, the findings must be discussed in this light.

a. Northern Kordofan Province

~ Health services are almost entirely curative, centered in towns and

numbering (41) dispensaries and (84) dressing stations to serve a
primarily rural population that will number 877,000 by 1984;

Conflicts over land use between settled farmers and nomads have
resulted in isolation of the 200,000 nomads from both educational

and health services;

Annual malaria rates of 5000/100,000 population have been.reported

in the last 10 years;

The province health authorities reported 77,982 cases of gastroenteritis
among children attending health facilifies in 1974;

Tuberculosis in Kordofan associated with consumption of unpasturized
milk accounted for 41,234 reported cases in 19743

Dietary imbalances associated with a high carbohydrate, low protein
diet contributed to 61,541 cases of malnutrition and anemia in 1974.
Malnutrition is considered to be the leading cause of death in children
under 5.

Anopheles Gambise is the major malaria vector. Its extremely.adaptable

breeding habits have resulted in perennial transmission;

There are no vector control programs operating ﬁithin1tﬁéﬁ§ﬁ6?iﬁce;

— No organized method for,eéwage diqusai3ekiéié;3
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- In rural areas, water for drinking comes primarily from shallow
unprotected wells or hafirs (water collection ponds),

- Water transportation in tins and goat skin bags over long diatances
probably contributes to the large incidence of gastroenteritis in '
the province.

Scuthern Darfur Province

- There are at present 6 hospitals (414 beds), 3 health centers, 26
dispensaries and 28 dressing etations to serve a provincial popu-
lation of 850,000 which is 90% rural or nomadic.

- The area selected as a possible future AID program site (the Kongel
river water shed) has no health facility at all,

- The 1974 malaria rate was in excess of 8,000/100,000 population.

- Both intestinal and urinary schistosomiasis are transmitted in the
area and while few data exist experts have classified the situation

"grave". About 907 of the total is due to Schistosoma haematobiunm

(urinary schistosomiasis).

- .In addition to chronic protein calorie malnutrition, endemic goiter
is considered to be a serious problem in the study area.

- Hand dug shallow wells are the main source of drinking water.

~ No formal method of sewage disposal is used, but "night soil" is not
used ae fertilizer.

Lakes Province

- Lakes Province population is about SOO,QOO with a preponderance of
nomads. The population is underserved by existing health care faci-
lities.

~ As'with other provinces in the south some supplementary health services

re .delivered by voluntary international and religiousw‘&g"izations. _

.~ Data concerning prevalence of endemic diseasesiis,almost totallv

absent. ,



d.

Malaria is considered to be a mdjof-pfoblem as 1s Gastroenteritis,

In children, in addition to Malaria and Gastroenteritis, Tuberculosis
(Bovine origin), Measles, Bilharzin“(Schistosomiasis),Pneumonia and
Tetanus are most serious problems.

Occasional outbreaks of a dry season Cerebrospinal Meningitis carry

a high fatality rate among children.

Onchocerciasis and Trachoma occur with scme frequency in Lakes Province
and are responsible for significant blindness.

Tsetse flies do not occur in the Province.

Drinking water comes from wells which may be 200 feet deep and stored
in hand-dug pits thus contributing to the high prevalence (estimated)

of enteric disease.

Blue Nile Province

With a population of nearly 1 million this province is situated close
to the Nile from which it draws its drinking water and water for
irrigation. Poor storage facilities for water contribute to the
highest rate of Gastroenteritis in Sudan.

The Nile is also an excellent breeding area for Anopheles gambiae,

and the province has the highest rate of Malaria in the country.

The third major problem is Tuberculosis for which there is an inade-
quate supply of pCG vaccine to mount an immunization campaign.
Schistosomiasis is a common problem in Blue Nile Province. Originnting

from the irrigated perimeter, both Schistosomiasis mansoni and Schis-

tosorniasis haematobium cause significant morbidity.

In Upper Blue Nile, intense transmission of Onchocérciasis:is kqown
to occur.
In recent ‘years, Blue Nile Provingexhés experieﬁ¢ed séﬁégpléépi&émicsz

of Ka;a Azar (Viscergl;léishmaniéseé).



3.

'Q‘TﬁeﬂPrdVince is also one of three known foci of Bancroftian
filariasis. |

- Tﬁere'is a paucity of intormationkregatdingfthelﬁutrition;liﬁggtps
of Blue Nile residents as no studies or survevs‘have~been’cenAdctedA

in the area.

Status of Major Endemic Diseases

Sudanese endemic disease fecords are largely Based upon reports from
existing health facilities., It is felt that these reports are mostly
underestimates due to inadequate coverage. The following statements apply
to the nation as a whole and are not strictly limited to the proposed
program sites listed above,

a, Malaria

With the exception of the Northernmost desert areas and parts of Red
Sea Province, malaria in Sudan must be considered to be a country-wide
endemic disease. Differences in intensity of transmission, seasonality
and public health impact that occur from province to province are closely
linked to the availability of water for Anopheles mosquito breeding and
therefore tend to increase, as does the rainfall, from North to South.

Most recent country-wide statistics on malaria prevalence are extra-
polated from health facility ettendance records, rather than from surveys,
and consequently few iéferences can be drawn with regard to national trends
in the incidence and prevalence of this disease. A limited number of:
regional surveys have been conducted, however, from which a few assumptions
and speculations may be formulated. One such study of blood paraeite
rates in children 2-9 years old living in 16 villages located within the

Gezira conducted in 1975 can be compared with a similar atudy initiated 14

years earlier in 1961-62. 0f 1,124 children examined in 1961-62 37 (2 97)

had blood films positive for malarial paraaites. The 1975 survey of 1 293
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children from the same villages showed 255 positive blood films (19.7%).
‘More significant than positivity’rate increase was the finding that

all but 4 (98%) in the 1975 study were Plasmodium falciparum (malipnant

tertian) malaria., The earlier survey had shown only 5 (14%) to be P.
falcigarum. 1f this trend is accepted as indicative of the whole area;
there is good reason for concern, as malignant tertian maleria’is a signi-
ficant contributor to morbidity in adults and ranks high among the major
causes of infant mortality in Aftica.

Within Gezira alone an estimated 2.5 million persons are at risk to
infection. This observation gains in significance when one considers that
the Gezira irrigated perimeter accounts for 40% of the nation's gross
domestic product, generates over 1/2 of its total employment (direct or
indirect) and is responsible for 98% of the country's export earnings.

The special socio-economic importance of the Gezira coupled with the
enhanced opportunity for mosquito breeding brought about by the area's
vast irrigation canal system has led the Sudanese to describe malaria in
their country as two separate problems. The first of these is referred to
as "Nationwide Malaria.” This term is meant to apply‘to all malaria that
is not associated with large scale irrigated agricultural proddction. It
is felt that this latter actiyity (1.e., irrigated farming) creates special
conditions for malaria transmission that are distinctly different from
those of the nation at‘large, The term "Man-made Malaria" is used to describe
the problem. The amount of-irrigated acreage under cultivation has been
expanded on an average of 5-6% per year and each new expansion has.been
accompanied by a rapid increase in the prevalence of malaria. |

The major mosquito vector in Sudan is Anopheles gambiae, a particularly

vigorous species with few preferences for breeding sites.; It isz”xtremely

aggressive and has a preference for biting,humans,. A. g iae is extremely
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sﬁﬁceptible'to mnlarialiinﬁeétidn’ana as such is an efficient vector.
Iﬁﬂthe South it is suspected that A. funestus may coexist with A. gambiae.
A. funestus has a greatef ability to survivé in the driér‘idhtﬁé‘than .

A. pambiage and may be responsible for extending the malaria season ana)cqn-
sequently maintaining transmission at a hiéh rate. L

In 1974 there were 1,000,000 cases of malaria,geportedii§58udan but
due to under reporting and the inadequacy of diagﬁbstic fgéilities, it is
felt by the MOH and supported by WHO that the true nationwide~figure is
actually triple or more, bringing the estimated incidence rate to 20% of
the population per year. While no increase in rate above the present 20%
level has been anticipated during the next 6-year plan, it is expected
that the absolute numbers will increase by 25% due to natural population
increase.

In summary, despite the paucity of hard data there is little doubt_that
malaria is a serious problem in Sudan. Its apparent_incréasefgince the .
1960's, its suspected shift from benign to malignant%diéease; iﬁs established
serious effect upon infant survival and its éxpected potentiai for depressing
socio-economic development and productioh have led the Ministry of Health
to give malaria control first priority in the upcoming National Health Program.

b. Schistosomiasis

Schistosomiasis (Bilharzia) transmission has been reported to occur
in all provinces of Sudan except the Red Sea Province.
Both species of schistosomes known to occur in Africa can be found in

Sudan, The first of these 1s Schistosoma haematobium, the etiological agent

of urinary schistosomiasis. Considered in Sud:an to be primarily a disease

of children, it, and its snail intermediate host Bulinus trﬁhcatus, tend to

be distributed along the river courses and locally within tHefsurfagé )

water impoundments and streams of the west and north. In spiﬁé of‘ité‘
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aporadicnliy high prevolence ond potential for caueing significant
urinary system damage and hematuria, it is not considered‘toche,one of
Sudan's major endemic dise ase problems, | |

The exact prevalence of schistosomiasis in Sudan is not khown;:hot
the records of health facilities show that in 1974, 6% of all.visite were
for bilharzia. Similarly, the records from health facilities ihdicate
that there has been a net increase of reported cases per 100,000 pophlation
amounting to a 33% increase in 1965;1974.

In its country profile for Sudan, WHO has estimated the total economic
loss to the country from Bilharzia to be LS 52,000,000 (US $130,000,000) per
year.

c. Onchocerciasis

Onchocerciasis is a filarial infection with vast potential for economic
impact as well as for producing human misery.

The causative agent, Onchocerca volvulus, is a nematode worm transmitted

to man by the bite of the black fly Simulium dammosum. The resulting in-

fection produces cutaneous nodules in the victim and, in a significant pro-
portionlof cases, blindness.

In Sudan, estimates of infected individuals, based upon WHO surveys and
reports of the Ministry of Health, number 160,000, with nearly 40,000
categorized as "Economically Blind." The disease distribution closely
parallels the location of the fast-moving streams which are the breeding places
of the insect vector. The severity of pathology (i.e., blindneés) is most
intense in Bahr el Ghazal Province. But other foci occur around Abu‘Hemed,
below the 5th cataract, aiong the Atbara River in Kassala Province,‘and"
in stretches of the Blue Nile in the vicinity of Rosseries Dam along the
Ethiopian border. Another suspected focus 1s located in the Southeast‘

corner of Eastern Equatoria Province.
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In the continued absence of an integrated control program, it has
been estimated that the number of infected and blind persons will approach
200,000 and 50,000 respectively by the end of the 6-year plan. It should
be emphasized, however, that these projections take into account only
the natural increases in population and do not anticipate any -Increase in
the rate of transmission.

d. Trypanosomiasis

Exclusively a problem of the Southern Region, Trypanosomiasis or
sleeping sickness tends to inhibit economic development in at least two
ways: firstly, as a chronic progressively fatal disease of man (Tryparo-

soma gambiense) that is greatly feared; secondly, as a highly fatal disease

of cattle (Trypenosoma brucei), called nagana, that makes the grazing of
cattle impossible in the highly endemic areas of Equatoria.

Both diseases are transmitted by tsetse flies (Genus Glossina) and

have greatly influenced the distribution of man and animals in Southern
Sudan.

Sleeping sickness has been a problem in this area since earlp in the
century, but periodic efforts to control its spread thrOugh prophylactic
administration of pentamidine and elimination of tsetse flies and their
breeding places has been historically effective. Since the recent civil
strife, however, dispersion of the population and interruption of the.
control program have resulted in a sharp increase in the numbers of reported
cases. In the absence of a-comprehensive program of active case finding .,
it is difficult to estimate the severity of the situation, but it is
believed to be deteriorating and is described as "epidemic" in. the National
Health Program. V

Recent reports of new foci of Gambian sleeping sickness by WHO at Yei A

- and Torit suggest that the range of the disease has spread in ‘a ring around
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'Juba.and a focus of tﬁe highly fulminating form' caused by Trypanosoma
rhodesiense (Rhodesian sleeping sickness) has been reported from Pochala
Area in Upper Nile Province along the Ethiopian border.

e. Bancroftian Filariasis

Known to exist in Sudan since 1944, Bancroftian filariasis (Wucheraria
bancrofti), with associated hydrocele and elephantiasis, is presently
restricted to a relativel& small number of people in three areas of Sudan:
Zalingi, close to the Chad border iﬁ southern Darfur; Kadougli area in
Southern Kordafan; and in Southern Blue Nile Province near the Ethiopian
border.

f. Other Endemic Disease Problems

Although not identified as priority health problems, other endemic
and parasitic diseases exist in Sudan that have potential for causing
widespread misery if not significant negative socio-economic impact. No
attempt has been made in this report to address these problems in detail,
but it would seem appropriate to mention them in passing.

Leprosy

Leprosy is endemic in the western and southern reglons of ‘Sudan, with
infection rates approaching 3% in some areas. A 1966 survey sponsored by
WHO gave an estimate of 100,000 cases in Sudan. With the help of several
international donors, the MOH has established more than 10 leprosaria that
monitor treatment with dapsone and are planning to establish rehabiliﬁaticn
and training centers near Wau.

Guinea Worm

About 3,000 cases of Dracontiasis are reported annpally.;n Sudan. Most
are located in areas of the Nuba Mountainé, Blue Nile ProQinEe,'ﬁahflei

Ghazal and Equatoria, where stép wells are in common use. -
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HS&kﬂorm

Primarily due to Ancylostoma duodenale, hookworm infection is
ﬁighly prevalent in Sudan in the regions south of the Bahr el Ghézala
This rule of thumb also applies to the other common intestinal hélminths

such as Ascaris, Trichuris and Strongyloides.

Visceral Leishmaniasis - Kala Azar

Visceral leishmaniasis has been reported in Sudan since 1904 in both
endemic and epidemic forms.

It is believed that the etiological agent, Leishmania donovani is

present in a non-human reservoir as well as in man, but several recent
attempts to identify that reservoir by field examination of likely species
(rodent, canine and feline) have not been successful.

The usual vector, the sandfly (genus: Phlebotomus or Sergentomyia) is

present as thirty-eight species or sub-séecies,'but to this date the numbers
of infected flies of any species have not been high ;nough to explain the
prevalence of the disease or, in&eed, to incriminate the usual vector
species responsible for transmissionm.

Endémic in the area bounded by the Ethiopian border and the White Nile
(East and West) and by Kassala and Malakal (North and South), Kala Azar
appears to occur at all times of the year in men, women and children with
about equal frequency. One isolated focus north of Khartoum seems to be
confined to children, and other widespread foci are known in the west and
as far south as Jongeli and Eastern Equatoria.

Lacking the more sophisticated methods o; diagnosis, field hospitals
diagnose the disease on clinical grounds. This practice probably resulﬁs
in an inflated prevalence report. Primarily considered fo.bé pf felatively
low incidence, the ‘disease hag épp;oachediepideﬁié prOportionS'hbout 8-

times within the last 70 years. Redeqt'information'1hdicatéé’£hat:a' |
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significant number of patients formerly diagnosed as having cutaneous

leishmaniasis (Leishmania tropica) may have been exhibiting diffuse

cutaneous symptoms due to L. donovani or perhaps to some unique species.
1f so, the dynamics of transmission of visceral leishmaniasis will become
even more obscure,

Hydatid Disease

While very little information could be found on echinococcosis, most
authorities questioned agreed that it does occur with some regularity in
parts of Equatoria.

Cutaneous Leishmaniasis

Although the primary concern for leishmaniasis lies with the various

forms of Leishmania donovani infection, some of the drier northern areas

such as El Fasher, En Nahud and in the Gezira (Wad Medani) are known to

be endemic areas for Leishmania tropica fransmission.

In summary, it may be said that while Sudan has a wide variety of
potentially serious probleps with endemic diseases, the MOH has selected
five as priority health problems:

1. Malignant Tertiar Malaria (due to Plasmodium falciparum), in the

irrigated areas as well as nationwide.

2. Intestinal Schistosomiasis (due to Schistosoma mansoni), primrarily

in irrigated areas.

3. Sleeping Sickness (due to Trypanosoma gambiense) in Western Equatoria.

4. Onchocerciasis (due to Onchocerca volvus) in the Bahr el Chazal,

the Nile Valley and its tributaries.
5. Kala Azar (due to Leishmania donovani) in the middle section of the

country east of the White Nile.

Existing Health -Infrastructure

The present health infrastructure is primarily.geared toward curative
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services and leaves the vast majority of the population unserved. This
ia particularly true of the rural and nomndic population in the geo-
graphical localities identified as potential AID program sites. Undertrained
and unsuperv:.sed personnel with very little in the way of drugs or logis-
tical support are staffing a minimal number of dispensar:les
and dressing stations throughout the rural areas of Sudan.

The Sudan National Health Program (1977-1984) recognizes the inade-
quacy of the present system, however, and has made primary health care
a priority item for the future.

The main mechanism for delivery of primary health care to the masses
will be the'Primary Health Care Program which calls for extensicn of

services to the entire population by 1984. The-basic element of the Primary

Hdealth Care Program is the Primary Health Care Complex (PHCC) which

consists of a dispensary with 5 primary health éare units (PHCU). Each
complex will serve 24,000 individuals with a combination of preventive

and curative services. The basic personnel unit for delivery of services
wili be a community-based Primary Health Care Worker. These PHCWS will
receive'supervision and logistic support from the dispensary which in turn

will receive support from the Provincial Hospital System (see chart).

Summary of Recommendations

The AID Traditional Agriculture team developed project proposal docu-
zents for three of the sites visited. The required inputs for each area
program were uniquely suited to the needs of the residents..The health
reconmendations to accompany the proposals were in essence a response to
each required program input and as such do not easily lend themselves to
summarization. The reader is therefore advised to .refer to the main report

for a comprehensive summary.
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1. Objective

An eight-member team visited the Democratic Republic of Sudan
betwern June 15 and July 10, 1977 with two major objectives:
- To prepare a comprehensive as;essment of the Sudan Health Sector
including an analysis of the objectives, priorities and constraints
to the implementation of the Sudan National Health Progfam and

Primary Health Care Program (1977-1984){

- To prepare a strategy for AID assistance to the implementation of
the Health Program as well as an advanced project document to that
effect.

The APHA/IHP Sahel EnYironmental Assessments Program supplied one of
the team members, Dr. Robert Lennox,to serve as Epidemlologist on the
team. His responsibilities included:

- Preparation of the Health Sector Assessment in the areas of Endemic

Diseases and Environﬁental Health including "The Extent of Problems",
"Evaluation of Program Elements for Control" and "Constraints to the

Implementation of these Programs',

~ Formulation of recommendations with regard to possible AID assistance
to the Sudan Health Program in the areas of Endemic Disaase Control

and Environmental Health for inclusion in the Projgct;ﬁSéﬁhent,
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2.

Team Composition

Edward Cross
Ceneralist/Team Leader, AID/AFR

Ceorge Contis
Family Planning Specialist - MSCk

Joseph Hackett
Health Logistics Specialist -~ DHLW

Norman Holly
Health Economist - AID/PPC

Robert Lennox
Epidemiologist - APHA/IHP

Harvel Sebastian
Anthropoligist - AID

Alton Wilson
Health Manpower Specialist - MSC*

John Wooten
Project Design Officer - AID/AFR

Background Information

The team assembled in'Khartoum where they met with ogficials of the GOS.
and international agencies and reviewed available documents, including
the National Health and Primary Health Care Programs. Three field visits
were made: One to Juba,thg seat of government for the Southern Sudan,
one to El Obied in Kordofan Provincg, and one to Wad Medani, the admini-

strative center of the extensive irrigated agricultural area called the

* Gezira. The APHA epidemiologist did not make the trip to E1 Obied,but did

make a side trip to Sennar which is the site of the Sudan malaria field
training center. |

This summary report will deal only with the observations and recom—
mendations of the APHA epidemiologist with regard to. Endem.c Disease Control

and Environmental Health.

* MSC - Medical Service,Consulfantq,lIhc.
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This was the second visit of Dr. ILennox to the Sudan during 1977
(see Sudan - AID Assistance to Traditional Pgriculture) . In order to
avoid repetition the reader is referred to the Traditional Agriculture
Report summary for information concemning "Status of Endemic Diseases" and
"Existing Health Infrastructure". '

Sumary of Findings

The preparation of the Health Sector Assessment and the AID Assistance
Document called for the Epidemiologist/Environmental Health Specialist
to:
~ Assess the extent of major endemic disease and environmental health
problems in the Sudan. .
- Review the Sudan National Health Plan as to the nature of the programs
to address these problems.
- Identify the constraints to the implementation of the programs dealing
with endemic disease control and environmental health.
=~ Make recommendations 'for USAID assistance in the implementation of
Endemic Disease Control/Envirommental Health Programs.
The contribution with regard to the nature and éxtent of Endemic
Disease and Environmental Health problems in the Sudan has been sumarized
in the report titled, "Sudan - AID MIvmt in Traditional Sector
Agriculture", and will not be repeated here.
The entire 6~year National Health Plan for Sudan has been set forth
in the form of eight programs. Four of these are specifically aimed at ,
the control of major endemic diseases and two deal with environmental health.
- Program No. 1: Malaria-Nationwide | | |
- Program No. 2: Malaria-Man/Made -
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~ Program No. 4: Control of Bilharzia in Irrigated Areas
. = Program No. 8: Onchocerciasis
~ Program No. 3: Primary Health Care, has three sub-elements that
deal with control of endemic diseases, nameiy: ‘Gastroenteritis, Sleeéing
Sickness (Trypanosomiasis), Kala Azar (Visceral Leishmaniasis)
- Program No. 5: Water Supply
~ Program No. 6: Environmental Health
The plan has been described in international publications as one of
the most comprehensive and implementable programs developed for Africg to
date. Within that framework, an attempt was made to study the objectives,
strategies, indicators of success and constraints to program implerentation.
Eecause many of the programs have common constraints, an outline for
identification of several categories was proposed in which examples were
recognized.
a. Those counstraints inherent in the .plan of tke program:
(1) Lack of corre}ation between plan and objective (i.e., plan,
if successfully implemented,will not have good chance of achieving
the objective).
(2) 1Indicators that are not sufficiently sensitive to measure
success.,
(3) Plan that is not comprehensive enough to reach a large segment
of the population. |
(4) Plan that lacks coordination with other programs.
b. Those constraints associated with quantitative or éqalitativg de-
ficiencies of personnel.
(1) Lack of manpower
(2) Lack of training

(3) Lack of financial sdppdrt'for.saiaries'ahd ihcentivép;
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¢. Those constraints associated with deficiencies in commodities
and logistics.
| (1) Shortage of raw materials, i.e., insecticidés, larvacides,A
drugs, molluscicides. |
(2) Shortage of logistical support, i.e., transport, storage,
fuel, spraying equipment.

The input necessary tc overcome these constraints is, in essence, the
aim of the AID program.

The corresponding inputs to remedy the constraints in category a..
are technélogical assistance/planning; for category b., training and
subsidy; for category ¢., conmodity supply.

What follows is an attempt to identify in a horizontal fashion the
major constraints to the implementation of six Environmental Health related
programs by the categories outlined above.

Major Constraints by Category

a. Constraints inherent in the plan

1. Lack of correlation between plan and obijective

Each of the six national plans related to Environmental Health/
Endemic Disease Control has some degree of deficiency in this regard.
The Malaria Nation-Wide Program, for example, hopes to reduce morbidity
from 20% to 5% by the end of the 6-year plan in the South using only treat-
ment of identified cases. Mosquito control will be attempted only in ouni-
cipalities. In the North and West, DDT spraying is to be used‘to.accomplish
the objective without drug distribution (DDT resistance‘on'thc“part of

Malaria vector mosquitos is already wide-spread in parts of the Sudan)

It has long been considered by most malaria control experts that’"hﬂ )

program based upon a single control method has a limited chance of succesa.
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Considering that fulfilling the stated program objective would
require eliminating morbidity due to malaria by more than 2 million
cases per year, it would appear that a much more comprehensive, multi-
faceted approach is required.

Similar deficiencies car be found in the bilharzia program, where
the objective is to reduce age specific prevalence rates among chilcren,
but as of now no effective, safe drug has been identified for treatment,
and the delivery system for mclluscicides is capable of treating less than
10% of the total irrigated area of.the Gezira and Managil areas. |

The safe water supply program has a reasonable chance of achieving its
objective only because it is so limited ( provides buckets, ropes and
cement covers for 1900 wells).

The environmental health (sanitation) program is admittedly an important
area, but,at present, lacks both objective and plan.

The plan for onchocerciasis control hopes to reduce the percentages
of skin-snip positive males in certain agé groups by 25% using, primarily,
treatment of infected individuals with disthylcaribamizin. A very limited
vector control program is planned. Only the malaria control p}ogram for
the Gezira (man-made malaria) has any reasonable chance of accomplishing
a worthwhile objective,- mainly because a comprehensive, multifacetcd
approach is pianned.

In summary, at present it is douptful if the plans set forth in the
National Health Program can fulfill more than a token number of the stated
objectives.

2. Insufficiently sensitive indicators

The majority of indicators on which program success is to be »
determined are related to passive case identification in Primary;Health

Care Units. For instance, success in reduction of malaria morbidity :
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will be achieved when there is a reduction in the number of cases
reported by the Primary Health Care Units. It is more likely tﬁat an
effective drug disgribution program will record an increase rather than
a decrease‘in cases initially. A true indicator of reduced morbidity
should be based upon sample survey, rather than on clinic visits.

3. Plan not comprehensive enough to reach a large segment of population

In this respect, all of the Endemic Disease/Environmental Health

programs are deficient. To cite a few examples:

Bilharzia program does not deal with populations outside of Gezira.

Malaria program does not serve the nomad populations.

Onchocerciasis program only serves those iniminent danger of blindness. .

Safe water supply program is designed to protect only 1900 wells;
No protection of water from hafirs, the rivers or privately owned
wells.

These are only illustrative examples.. Many additional unserved popu-
lations could be listed.

4. Lack of coordination with other programs

Due to the vertical organization of the elements of the National Health
Care Program, there is very little evidence of intra-program coordination.
To cite a few examples:

- DDT spraying for insect control is stated as a program function for
the malaria program, the sanitatioe.program and various egricultural
programs.

- AbateRlarvacide will be distributed by persons involved in both.
malaria and onchocerciasis control.

- Each of the endemic disease control programs maintains-i;Sfown?training
program for field workers, in apite of the aimilarity of their

functiona (apecimen collection, snraying, water teating)



.- Those involved in insect vector control hold the agricultural
planners responsible for having induced insecticide resistance
in vector population by indiscriminate use of DDT and other chemicals.
- Each of the programs has its own infrastructure, supervisory per-
sonnel and vehicles.,
In spite of many possibilities for coordination between programs there

is little evidence that it exists or has been planned for in the future.

b. Constraints Associlated with Quantitative or Qualitative Deficiencies
of Personnel

1. Lack of manpower

Each of the program representatives interviewed expressed
little concern about finding a sufficient number of individuals to carry
out the activities in the programs. The only reservations they had were
in finding the funds to support their salaries. It should be considered,
however, that most of their projectioms of available manpower, like the
programs themselves, are vertical. It is'questionable whether sufficient
manpower exists to fill all of the needs cf all programs unless intra-
program coordination is forthcoming. This is particularly true in the
South, where secondary school graduates are in limited supply and will be
competed for not only by the Primary Heaith Care Program, but by various
agricultural brograms as well. It is clearly a potential problem worthy
of more stud&.

2. Lack of training

All of the Endemic Disease Control/Fnvironmental Health programs
maintain their own training program which is administ:atively and physically
separated from the others. 1In some cases, the programs observed‘were
reasonab;y sophisticated and functional. One case in point was the malaria

field training center at Sennar that has been giving field and claes:oom
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training in all aspects of malaria work to a variety of health workers
‘ for.more than 10 years. Thereis a similar program for bilharzia (schis-
tosomiasis) at the University of Khartoum, with a field station at Abu
Ushar in the Gezira. Onchocerciasis training is centered at Wau in Bahr
el Chazal province. |

" In short, it appears that each of the programs has a corresponding
training element which is functioning at present. Some are apparently
more functionel than others, and it is unknown whether the existing faci-
lities can produce all of the individuals in all categories to carry out
the proposed programs. It would be anticipated that problems will arise

in this area.

3. Lack of financial support for salaries and incentives

It is in this area that the program personnel were most vocal. They
expressed concern that recent budget allocations were not sufficient to
meet the needs for salaries of workers involved in current programs. In
fact, they stated that some workers in the field have been working without
compensation for several months. This was said to be particularly true
of the lo;er level field staff.

The program personnel have had problems in the past in keeping workers
in more rural control areas. Traditionally, incentives (money, bicycles,
donkeys) had been given to keep them in the place where they were needed.
However, this incentive progrum was terminated due to lack of funds. The
anticipated resistance to maintaining personnel in the more remote arcas
in the absence of incentives is regarded as a serious constraint to program
success.

c. Constraints Associated with Deficiencies in Commodities and Logistics

Expectedly, lack of commodities and transport vehicles was viewed

as the most important obstacle to achieving program goals by all of the
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p;ogréﬁ personnel.

L Shorcage of raw materials

| Most of the endemic disease control programs have some feqdire-
ment for consuwable raw materials such as:

insecticides: DDT for nation-wide malaria

- larvacides: AbaCeRfor malaria and onchocerciasis

molluscicides: bayluscide and trescon for bilharzia

ambilhar or hycanthone for bilharzia

chloroquine and pyramethamine for malaria

= diethylcarmanazin for onchocerciasis

The total requirement for commodities in this category for all pro-
grams could be estimated to be in excess of 4 million dollars per year.
It is expected that more than 602 of the funding will have to be from
external donors. Current pledges from OPEC countries and from WHO (the
two most important outside sources to date) are éxpected to amount to less
than 1 million next year. Sudanese program personnel stated categorically
that if the AID program did not provide funds for their chemicals that it
was doubtful if their assistance would have much relevance.

2. Shortage of Logistical Support

This category was identified as a second major area of need for
foreign donor support by program officiais. Some of the major requiremencs
were:

- vehicles (Landrover station wagons and pick-ups for personnel, 5-ton
trucks for equipment)
- spraying equipment for delivery of insecticidgs; molluscicides and -

larvacides

- storage facilities for insecticides and chemicals
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- water testing equipment
- teaching materials (films, projectors and classroom materials for
use in training programs)

~ field and laboratory equipment for research programs

In summary, the major expressed constraints on the part of Sudaoese
program officials were in the areas of commodities. Following discussions,
however, it was conceded that ccnstriints existed in the areas of plaoning,
coordination and manpower development as well. In the section on recom- |
mendations, an attempt will be made to realistically address the major
constraints and provide alternatives for AID assistance to overcome tﬁem.

3. Status of Major Endemic Diseases

See “"Sudan AID Involvement in Traditional Agriculture" (Gection 5)

4. Existing Health Infrastructure

See "Sudan AID Involvement in Traditional Agriculture” (Section 6)

5. Summary of Recommendations

The following programs were identified as likely candidates for AID

support:

a. Malaria - Nationwide and Man-made

The program objective in this area will be to assist the GOS,
insofar as possible, in achieving their goal of reducing malaria transmission
countrywide and in irrigated areas by 70Z of expected levels through assis-
tance in the areas of planning,programmatic research and training. This
assistance will be facilitated by:

1. Providing two qualified professionals (one specialist in the
epidemiology of malaria to be stationed at the MOH in Khartoum and one
speclalist in the entomological aspects of malaria to be stationed at the
malaria training center at Semnar). These two individuals<will~aseist the

MOH in identifying end resolving problems in such areas as:
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2,

3.

(a) Choice of the most cost-effective t;chnologigs and‘commodities,
il.e., insecticides, larvacides;

(b) Developing additional valid indicators of success;

(c) Long and short-term mAnpower requirements/training in-country.

Providing short-term consultants to deal with questions such as:

(@) Insecticide and drug resistance.

(b) Engineering methods for Eontrol of mosquito larvae;

(c) Statistical methods for sample selection and data analysis.

Providing fellowships for advanced foreign study in malaria, .

Providing reasonable quantities of commodities in the form of

vehicles, chemicals, drugs, and teaching, laboratory and office

equipment and supplies,

At the end of the 6 year plan, it is expected that the inputs of the

AID program will have helped the GOS:

- Produce a cadre of malaria control specialists at all levels;
= Plan a replicable program for'reducing malaria transmission; and
= Extend the malaria Program to all segments of the Populaticn.

Bilharzia Control in Irrigated Areas

The objectives of the program put forth by the GOS are to be:
1. Reduce age specific infection rates of children

(S. mansoni) age 3-7 yrs., old by the following:

- 3 yrs. old from 11% to 0

- 4 yrs. old from 25% to 0

- 5 yrs. old from 35% to 0

6 yrs. old from 45% to 0
= 7 yrs. from 60% to 10% -

2. Reduce the prevalence of diarrhea with'bIOOd‘ih_9-12‘ny; old
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school children from about 40% to about 10%.

3. To reduce the numbers of vector snails to 1% of the current
level.,

The program objective of AID will be to assist the GOS in achieving
its goal through an assistance program involving inputs in the areas of
technical assistance, training, comn~dities and supplies.

1. Technical assistance will be provided through the services of
two long-term professionals:

- A schistosomiasis specialist with experience in Epidemiology
and control of snails. This individual would be provided
space in the Public Health Laboratory in Khartoum and be
assimilated into all phases of the control program, i.e.,
Planning,Evaluation and Research.

- A water resource/sanitary engineerlwith knowledge and exper~
ience in all aspects of sch#stosomiasis control to be based
at Sennar. He would have joint responsibility with the media
specialist' in helping the MOH expand the rpesem; malaria
training center into a combined malaria and schistosomiasis
training center, and would participate in curriculum development
.teaching, research and program development/evaluation.

- Short-term consultants would be provided to AID for soclutions
of special problems such as:

(a)'Ir:igation patterns and possible regulation to facilitate
snail céﬁﬁ%bl.

(b) Advising on the most cost effective mollusclaidésggndfdé-
livery systems. | o

(0) Construqtion_al;érndtiﬁes fof*éanitafy'fﬁcilitiés i¢
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irrigated areas.

2. Training inputs will be provided by:

- participation in in-country training of middle level -
technical staff at the University of Khartoum and at the
proposed center in Sennar by the two specialists.,

~ foreign training in aspects of schistoscmiasis for advanced
personnel through fellowships.

3. Same commodities in the férm of vehicles, chemicals, drugs,
teaching, laboratory and office equipment and supplies will
be provided.

4. Penovation and improvement of the Sennar Training Center will
be undertaken to facilitate training of personnel in both the
malaria and schistosomiasis programs.

At the end of the 6-year Plan, it is expected that the AID program in-
puts will have assisted in the development of a viable and replicable
schistosomiasis control program based upon snail control, environmental
sanitation and utilization of good water encjineering practices that will
minimize the need for mass drug treatment campaigns. A training’ program
will have been developed that combines all aspects of schistosomiasis and
malaria control in an integrated fashion, and a cadre of personnel will have
been produced that will be capable of maintaining schistosomiasis control
over the entire 2,000,000 acres of irrigated areas of the Gezira and Managil.

c. Onchocerciasis

Due to limited resources, the MOH has proposed a program, within
the National Health Program, for onchocerciasis control with objectives
primarily directed toward the prevention of econamic blindness, with little
input directed toward control of the transmission of the disease. o
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Hhila it would be possible and advisable for AID ﬁd assist in thiéy

eff'ort, discussions with the MOH personnel indicated that, if a’ss:l.‘sv'tanc'e
were available, a more comprehensive program incorporating their;gﬁﬁﬁéd
objective with a control effort would be desireable. Toward that end, it:
is proposed that AID provide assistance for developing a more comprehensive
program combining prevention of blindness with a component designed to
reduce transmission.

The proposed AID assistance would be in the form of technical assibtance,
training, commodities and supplies. The key individual in the assistance
program would be an Onchocerciasis Control Expert statloned at the Oncho-
cerciasis Control Center at Wau. It is essential thet this person be a
field worker knowledgable in all aspects of onchocerciasis control programs.
Despite the fact that the major focus of onchocerclasis is in the areﬁ of
Wau, other widespread focl are present,and the expert would be expected to
travel to those areas as well. An important part of the expert's activity
would be collaboration on the development.of a comprehensive plan for
controlling the transmission of the disease in Sudan. It 1s spggested that
he be assisted in this effort by the inputs of a variety of short-term
consultants knowledgeable in such areas as:

° 1., Chemoprophylaxis and follow-up
2., Cartography - to map black fly breeding sites.
3. Opthomology - to deternine the most cost effective methods to

reduce econonic blindness.

4., Water Control Engineering- to suggest methods of controlling bfeeding
habitats. . L

The services of an intermediate-term consultant (entomoiogist) to‘§tudy
the breeding cycle and hionomics of hlack flies could be:offaéaiétéhCé in
developing a cost effect program of véctor’control.a~»‘ ” |

Assistance in the area of training will be required.

1224



1. Fellowships -~ To be used for short-term special . courses of
study for the professional staff and for technical training
in techniques such as serology, e.g., the type of courses
offered by CDC Atlanta.

2. In-country traininé in the form of teaching aids and materials
to support the Onchorerciasis Training Center at Wau.

' Commodities and supplies to suppliement those from WHO to support the
program would be in the form of transport for control personnel and
larvaciding teams and drugs and larvacides.By the end of the 6-year plan.
It would be expected that the AID input would have been instrumental in

producing a comprehensive plan for the control of onchocerciasis in Sudan.

d. Environmental Sanitation and Water Supply

In the Na*ional Health Program, two program ca%egories appear

in the area of environmental sanitation and water supply. The first
(Program No. 5), Safe Water Supply, has the objectivecf'providing facilities
(buckets, ropes and cement covers) to prevent fecal contamination of 1900
wells. The second program (Program No. 6), Environmental Health, sets
forth neither program nor objective. In discussions with the officlals in
charge of these areas, it was explained that what was needed was a more
comprehensive plan to approach the problems of sanitation and potable water
supply.

1t is proposed, therefore, that AID offer assistance in these vital
areas to develop a relevant and Practical plan with achievable objectives
and goals and to proceed with its implementation,

The first phase of such a program would be to secure the services of a
Sanitarian/Water Resource Engineer with special- skills and experience-in
planning rural systems. This individual,to be based in the MDH would then

work with a counterpart staff to ‘develop the plan with assistance from -
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shortfte:q eoneuitants:to preéi&e”iﬁput fefhseivihé:reie;ahtieéeeiel .
protlemb seeh as:
: 1. Rat Control

2, Waste'Water Disposal

3. Food Quality Control

4. Water Quality Control and Maintenance

5. Sewage Disposal (Constructirn of socially acceptable privies and/

or latrines)

6. Control of Insect Pests

7. Pollution of Water and Air

8. Port Health Control

A need exists for trained personnel at nearly every level (technicians
and management alike). It 1s proposed to support training activities in in-
country programs involved in training sanitation and water supply perscunel.
The form of support is to be determined as part of the plan.

In the area of supplies and commodities, it is clear that whatever
program is developed might require substantial inputs in the areas of:

1. Transvort for personnel, supplies and equipment-

2. Teaching alds and materials

3. Specielized equipment such as water test kits, chldriue~diSpeesetsp

fumigation equipment. o

By the_end of the 6-year plan, it would be expected that AID anut would

have succeeded in helping the MOH in developing an implementable,teproducible,

and relevant plan for delivering safe wat”f and sanitation‘services to larze

segments of Sudan's rural Dopulationsvand that a 'ilot scheme“for testing .

Y

this plan‘would be in;plaee.'




1.

3.

SWAZILAND -

Objeetives- | |

A tno;ﬁeuber team visited Swaziland’betueen May 8 andiMayiié;?1977 :
with the following objectives: | | | |

Review of previous reports (Jobin/Jones, Gish, Syncrisisvand otners
which they felt would aid them) as well as various current proposals now
under discussion in Mbabane. | After carrying'out on-site =
visits and consultations with Swaziland government officials and OSRAC,
the team was to reconmend feasible activities for United States Government
support, either under bilaterai or regional funding. Within the'constrainta
of time, the team was to assist in preparing the necessary documentation

(PID) for the GOS to secure such funding.

Team Composition

The team was comprised as follows:

John ' I. Bruce, Ph.D.
Biologist

Gladwin O. Unrau
Engineer

The team was joined in Swaziland by:
Lewis E. Swanson

Engineer - AID Nairobi

Background Information’

In February 1976, Dr. W.R. Jobin, Engineering Consultant (AID), and
Dr.. C.E. Jones, Epidemiologist (WHO), carried out a joint AID/WHO consul-

tation on. the status of bilharzia control in Swaziland.r The Ministry of

‘Health (MDH) of the(;overnment of Swaziland expressed satisfaction with

‘the report and recommendations submitted by Drsp Jobin and Jones and now

e desires to undertake an intensified natural bilharzia control program.

The MOH sabmltted  a draft project proposal incorporating the Jobin-
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Jones recommendations to the Ministry of Finance and Planning for con-

. sideration. The OSRAC in the meantime received requests for related

assistance from the Ministry of Agriculture and the water Resources
Board. It was inmediately recognized that a potential exists for a ‘much
broader and beneficial‘program for the country. The program envisioned

would be for an inter~ministerial, multirsectoral approach to the ccmplex -

-and broader health problem of providing clean rural water supplies‘for:;

drinking/washing/bathing/cooking to avoid schistosomiasis as well as other
water-related and prevalent health hazards. With this objective in mind,
OSRAC requested the services of two short-term technicians who could
discuss with officials of the Government of Swaziland ((0S) a possible

project(s) suitable for AID financing in the above mentjioned areas.

Summary of Findings

' government and/or1private sector control programs.

Recent studies (Jobin-Jones, Duncan-Fenwick and others), as well as
observations by the AID/PID Team, reveal that Swaziland's major health
problem centers upon diseasesrelated to water and unsanitary conditions}

Of these diseases,bilharzia appears to require the most urgent attentior
as 80% of the school children of the irrigated areas are infected and
in non-irrigated areas, 40 to 60% are infected. Older age grOups?are
reported to have an even higher incidence of infection. Topographically,
the middleveld and lowveld have tbe highest incidence of infection. Covern-
ment publications indicate that bilharzia is debilitating to both children
and adults, restricting productivity both at school and at daily work.,

According to the above surveys and substantiated by government reports,

the incidence of bilharzia is increasing with the expansion of irrigation,

Wdespite the‘fact that a considerable mount of the irrigated area is under
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| Other disaases such as malaria, dengue, typhoid cattle tape-worm,
-hydatid, amoebiasis, hepatitis, gastro-enteritis and fascioliasis remain
‘serious health risks. Tnformation given to the AID/PID Team revealed
Vthat malaria appears to be on the increase in certain areas and in _
»addition, there is suggested evidence that the mosquito vector is
rdeveloping resistance to DDT =nd dieldrin.

Transmission of the above mentioned diseases are a direct result of
the lack of an adequate, convenient and safe water supply and the availa-
bility and the educaticn to use sanitary human waste disposal and laundry/
shower facilities in rural areas. This is in contrast with most of the
urban areas where these facilities are provided under'controlled con-
ditions and standards. There are, at present, numerous plans and programs
proposed by various agencies that would, at least, alleviate some of the
above risks. However, their effectiveness has been limited due to the
lack of funds, trained personnel and coordinaled effort.

The.Government of Swaziland (GOS) is, and.has been, aware of the need
_ to control water-related diseases as‘evidenced by programs presently in.
effect,u They actually have prepared plans for a national program to
provide sanitary waste disposal, laundries/shower facilities, protected' '

springs and wells, and a safe, convenient water supply to the rural homestead.

In 1974, the Water and Sewerage Board was established withinithe
Ministry of Works, Power and Communication and subsequently, a Rural
Water Branch was established "to coordinate the development and establish-
ment of a rural water system.f However, the Ministry of Agriculture (MOA)

and the Ministry of Health (MDH) are also presently engaged in similar

'?At presenti theIBilhariia Contro' U t3is directed from the

uﬂactivities.

‘?Health Office in:Manzini.in conjunction with'a program for'malaria control,
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'tesulting in a lesser'emphasis‘on bilharzia« &ﬁé efforts required for
malaria control vary yearly according to the incidence of mosquitoes.
At the present time, the majority of the staff of the Malaria/Bilharzia
Unit is engaged in constaat control measures against malaria. Therefore,
current activities against bilharzia despite its high prevalence, are

\-L‘-—-

limited to a small number of projects.

- Present facilities, equipment, shortage of technical perSonnel'and
procedures used for speciren collection and examination limit the

identification to predominately Schistosoma haematobium. Schistosoma

mansoni 1is under-reported in spite of the widespread prevalence of Bio-

m2halaria Sp.

A soclal custom that may be a constraint in the establishment of rural
water supplies, observed by the AID/PID Team and recognizedvby;the GOS,is
the wide dispersal of the population over the rural areas and theileckbof
established villages. Schools, hospitals, clinics, municipal offices,and
marketing facilities necessary for rural centers are also widely‘dispersed.
However, the GOS has developedbplans and presently is engnged inva program
for the resettlement and the concentration of these homes andffacilitiess

into rural centers.

There is every indication that with present plans for future agri-

cultural development and the expan51on of irriqation and increased utilization
of water resources, the incidence of bilhaczia and other water-related

diseases .will continue to increase.

- This is recognized by the GOS and hasfresulted in their request to f

TUSAID for assistance in planning appropriat :measures for inclusion in

3development/expansion plans that will facilitate control of these diseases.



Status of Major Endemic Diseases

Very limited data were available on the endemic disease sitnation.
Much of what were available represented_tesults of school heelth\snrveys‘
conducted since an AID team‘visit in 1975.

a. Schistosomiasis

'Examination of the results of a Mar/Cct. 1976 school health survev shows

that it constituted the major disease problem when consiuered both in

terms of the great nuzters of children infected,and the known sevetity

of the disease. A total of 9434 urines were examined and 11.37% or »
1073 children contained S. haematobium eggs in their urine, while 7938
or 84.1% were free of bilharzia. These figures represent apnroximately
one-third (1/3) of the total grade I and II students and do not include
all the schools in the country. '

In general it 1S apparent that schcols examined in the Hhohho district,
p¥imarily a highveld area, exhibit the lowest percentage (4%) of infection
than the other districts. (ne explanation may he that the water supply
which must support the suail host to allow for bilharzia is not entirely
appropriate to support good snail populations or bilharzia. ‘There 1is little
or no transmission sbove an altitude of 1800 meterS’where‘water,temperature
are too low. Also, snails are not usually found.in swiftly flowing or
heavily shaded streams. This may also account for the low petcentegelef
infection in the highveld areas.

The Manzini district showed the highest overall percentagefofﬁinfecrion
at 194. Preliminarily, it appears that there is a significantly hJLher
number of infections in the northeast section of the district 1owve1d
and the section west of Manzini uhich is alniddleveld area._ This focuq .

which is in the Lobamba atea,corresponds to the only signific t\incidence

'of infections in the Hhohho schoole, which increase as‘one'proceeds south—
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| east ofldbabane towards'LuBomho;~ Shiselweni has a district percentage of
.infection of 132 and shows a relatively high incidence in Lhe area south
of Nhlangano. However, there is’ little or no bilharzia in the hiphveld
schools in and around Gege.-'d |
The'Lubombo district has-a 14Z'incidence'rate. Its greatest incidence
is inhthe southwestern area and also‘around the irrigation complex at R
Big‘Bend. The major factors which may contribute to a high incidence of -

bilharzia in the lowveld andlniddleveld areas include slow,heavily—vegetated

streams that provide an ideal habitat for growth and reproduction of o
bilharzia-carrying snails, large irrigation canals that are also’ easily
populated and a large human 'oopulation that contaminates the water supply
through promiscuous urination and defecation. In the dense areas of the
SouthwesternvLubombo district, small watersheds provide the entire water
supply for large communities. Once these water holes are contaminatediwith-
infected snails; entire communities are exposed. | |

Certain cultural aspects may cause an increaselof'bilharzia in somei
areas. At.the Dumisa School in the lowveld area nearnthe'Usuru}River a
.large percentage of Grade II girls were infected but very fewdhoys. One
explanation may be that the girls wash clothes in the shallow area of the
river where the snails that carry bilharzia are very numerous, while the
boys swim in the middle of the Usutu which does not support snails very. well
and therefore have limited contact with the snail infected water.r

There was no significant difference found when incidences of infection
were compared between sexes. There does appear to be a very real trend ,-
from the parspective of age however in the incidence of bilharzia in children ;
ranging in age from 0-5 yrs. to 12 yrs. Starting with 93% of normal urines
against 42 bilharzia at age 0-5 yrs., a decline in normal values is noted

-at age 6 to 872 normal versus 61 bilharzia"BGZ normal versus 72 bilharzia
" at age 7; 842 normal versus 11% bilharzia at age 8; 79Z normal versus 147




bilharzia at age 9; 772 normal versus 182 bilharzia at age 10 ISZ normal versus
212 bilharzia at age 11 and 752 normal versus 22% bilharzia at age 12. From
these data, a prcbable interpretation may be that the older the age of the chil-
dren,the greater the opportunity for them to become infected. It is also
rensonable to assume that in older age groups an even higher incidence of urinary

bilharzia: might be encountered.

Intestinal bilharzia constituted less than 17 of the total paresites found in

stools. This number is surprislngly low in view of the large numbers of Biorwha—
laria (the intermediate host of S. mansoni) found‘in»various areas of.GwaZiland.
It 1is feltithat,tae figure obtained is not representative of the true incidence of
S. msnsoni for reasons which may be due to the number of samples examined,vlow'

level of S. mansoni infections and others.

A survey was conducted by MOH to obtain some>information concerning the inci-
dence of bilharzia in areas where irrigation, surveillance and water-treatment
was occuring or not. ‘S;ecimens (fecal and urine) were teken from 13, 677 children i
ranging in age from 0-15 yrs. The total number of fecal specimens examined was
3,675 while 10,002 urine specimens were examined., Of the<3,675 fecal specimens
examined 9% were positive for S. mansoni while 34% of the 10fb02 urine‘specimen
were positive for S. haematobium. Of the six areas surveyed,”onl& three were
done for fecal samples. Fecal samples were apparently more’difficult ,tohobtain
than urines. The results however do point out that S. mansoniiinfectionsfare

nevertheless quite prevalent.

The results of a survey for S. mansoni and S. haematobium conducted by a

school health team in each- of the four geographical districts ot Swaziland during

the months of Nov. 1976 and March 1977 showed the Hhohho, Nanzini and Lubombo

districts to have the highest infection rates for S haematobium.r S. mnnsoni
infections were detected only in the Manzini district.rs‘yj-;ﬁ' e ‘

N The results of a school health team survey for urinary bilharzia in the
:Mhnzini district ‘as recent as March 1977,1n which a total of 650 children were
:,examined showed 105 posirive cages for a 16% infection rate.

At the_Central Public,Health Laboratory in Manzini, the urines of 685 preg-

nant females uere' _e:tamined for presence of S. haematobium eggs during
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Jan. 1977 to Mayr1977. A total of 83 cases were detected for a 125
infection rate. At the same laboratory;the urines of 198 military per-
sonnel were exemined,and 46 cases of S. haematobium were detected for ,V'
an infection rate of twenty three (23%) percent. |

To summarize, the results of various surveys conducted in 1976 and
1977 for both urinary and intestinal bilharcia by the MOH reveals
that the disease'is widespread especially among school children
of grades I and II and up to ages of 15 yrs. Smaller surveys conducted
on pregnant females and military personnel show that the disease is present
at relatively high incidences among adults. The data from the surveys
presented also show that examinations are,more frequently than not, con-
ducted on urines rather than on'fecal specimen. This apparently suggests
that S. mansoni is under-reported. However, in surveys whereiexaminations'
for S. haematobium and S. mansoni were conducted sinultaneous1y,p§5 hégggr '
tobilum was clearly the predominate species.

The APHA Tcam's survey of 52 school children ages 7-9,at a school in
the Hhohho Diatrict, found a prevalence rate of 42,32 for_§.fhaenatohium
and 1.97 for S. mansoni.

b. Malaria

During the course of the advisory team 8 travels throughout Swaziland
to accomplish its mission.frequent statements were made by. various persons
in regard to the increase in malaria cases during the past several years.
Definite evidence of this increase was provided by the malaria unit of the
Public Health Laboratory in Manzini During the period from July 1 1973
to June - 30 1974 a total of 70 cases were detected during July l, 1974 to

June 30 1975 163 cases were‘detected,and during July l 1975 to June 30

;1976 210 cases were detected reflects a significant increase

‘during the period of- 1973 - 1976;
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hfhaematological examinations are perfermed.v;

The APHA Team's survey of 52 school children ages 7-9 in the
Hhohho District found no infections. Resistance of mosquitos to DDTVV'
and Dieldrin were observed by the malaria unit. Statements were made
by various Public Health and Private Clinic staff that deaths had occurred
receutly from malaria. No statistical data concerning the.e deaths were
obtained. | |

C. Other Parasitic Infecrions

The Mar/Oct. 1976 school health survey for intestinal parasites was
conducted on°792 school children in the- Manzini District. Fecals were
collected and examined microscopically for evidence of parasitic infec-

tions. The parasite showing the highest rate of infection wa2s Ascaris

lumbricoides (roundworm) with 13% of the children infected. Infection

rates for other parasites were all below 1% except Entorobius vermicularis '

with 1.64%.

Existing Health Infrastructure

The Office of the Senior Medical Officer of Health is located in
Mbabane from which the national public health program, environmental health
and hygiene, health education, the enforcement of health legislation;.superf

vision of two city health departments and the public health nursing unit

" are directed. There is another health office at Manzini under the direction

of a second Medical Officer of Health, who has responsibilitv for the

control of bilharzia and malaria. The Office of Health supportlstaff cen-

sists of a Senior Health lnspector, four Health Inspectors (one per district)

’ and five Health Assistants. It has the suppprt service :of the pathology

?,laboratory in Manzini where routine biochemical bacteriological and
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Public Health Centers

At the present time there are two urban public health centers, in |
Mbabane and Manzini,with similar services being offered at Siteki Hlatikulu
and Mankayane hospitals. These centers concentrate on preventive uspects
'of health care and service. Activities include health education, medical
examinations (includes establishing vital statistics data bank) prophy-
lactic injections, medications, maternal and child health services and
nutrition guidance. These centers are staffed by a Sister and a number of
public health nurses. There are regular visits by doctors.

The public health center at Mbabane appearedfto be‘very well‘organized.
There were many patients waiting to be seen during our visit. The staff
(matron), nurses and health visitors were very well informed and concerned
about the health needs of Swaziland. The concept that health education
should be a component of all health programs was being perpetuated by this
office. In evidence was part of the media, such as posters, and other
" material which' are used in.their efforts to encourage good nutritional_per-«
sonal hygiene and family planning by the'citizens of éwaziland‘(Photograph
10). |

Three health centers will be constructed within the near future at
Siteki, Pigg's Peak and at a still to be determined site in southern :
Swaziland. UNFPA has agreed to finance the center at Siteki while equip-v
nent will be provided by UNICEF.

b. Rural Clinics

There are approximately 60 rural clinics in Swaziland 31 of them are
operated by the GOSs, and the remainder are run by industry and private orgam.-
‘-zations., In many instances,there are gross inadequacies in these clinics
;fsuch as lack of equipment, poor physical connitions (piped water), under-

staffing and lack of general supervision.. In most instances,the private
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clinics (those located on the. sugar estates) are better equipped but
some have a general lack of. support staff.

'The government operated clinic at Nkowade was recently constructed
and was staffed by a registered nurs¢ and a nurse's assistant. The clinic
'was located at ‘a school complex. There was water available from a Stnnd-
pipe in the courtyard, and toilet faoilities were also available for ‘the
clinic and school. There was also a water storage tank across from which
water was piped to the clinic and school. There‘was a general lack of
basic equipment. Approximately 2 patients with boood in their urine are
seen each week. The patients are usually referred to a doctor who then
recormends the specific treatment. No fecal examinations are performed.
There was no laboratory equipment available for cond:cting urine or fecal .
examinations for schistosome ova.

In contrast to the rural government-operated clinic at4Nkowade, the
privately operated one at Big Bend was well equipped. The professional
staff cousisted of one expatriate physician and a Swaziland-registered
nurse or matron who attend to approximatelp 15,000 patients per year.

An average of 50 to 60 schistosomlasis patients are seen each year. There
is no organized treatment schemeand no specific diagnostic procedure for
schistosomiasis. Patients suspected of having bilharzia (irregardless of
species) are treated with a specific Arug. |

The clinic operated by the CDC/SIS Mhlume sugar estates was also well
equipped and housed in a very well kept building with air conditioning. _
The professional staff are all expatriates; two physicians (1 full-
and 1. part-time), nnrses, receptionist and a biologist who had arrived for
duty only three months prior to our visit and who will administer the bi]-
}harzia control program at CDC/SIS. The biologist was appointed as a result

of one of the recommendations made in’ the Duncan/Fenwick report for CDC/SIS.
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7.

The diagnostic procedure used to detect bilharzia is usually a urine

examination technique; only in certain instances are fecal examinations
carried out. When patients are initially examined liver enlargement ‘

or its absence determines the drug of choice for treatment of bilharzia.
This examination usually precedes the specimen examinations. ;Recent cases
of bilharzia were reported among expatriates who had been water-skilng at
the yacht club. Estimates of the nunber of schistosomiasis cases each
month vary from 4 - 30. Malarla cases were also reported at this‘clinic,
but-the information given was not followed up.

The United Kingdom and the UNFPA will soon finance the construction of
six clinics, while equipment for them will be provided by UNICEF. The
Government.of Swaziland has plans for upgrading the staff of all cliniecs
including non-government operated ones as well. Each clinic is slated
to be staffed by two nurses (one trained in clinical medicine and one in

public health) and one health assistant.

Summary of Recommendations

From available evidence, bilharzia appears to be widespread in Swazi-
land with about 30% or more of the population infected. Furthermore, the
major water resource schemes all are currently serving as snail habitats,
and human exposures can be obtained at various times. There are several
scheres such as fish ponds, newly established rice cultivatién ereas and
others which have the potential for servlng as snail habitats. ‘

Although recormendations have been made, a much broader Eeqrwhich‘the

advisory team considers will ald in the development of rational approaehes

‘to permit progress towards the development of a 'Safe Rural Water Supply

with major emphasis ou the control of bilharzia and other water related

“'diseases are presented below: ,/



- Recommend the support of a program costing 2.3 million dollars over
a five year period with implementation of a "Safe Rural Water Supply" to
include among others control programs for bilharzia and other water-
related diseases for the Kingdom of Swaziland.

- Consistent with the implementation of a "Safe Rural Water Sdpplyf
Program, the Government of Swaziland should establish a naticnal
committee to plan, coordinate and Zirect the Rural Water Supply Progran
which includes control activities against bilharzia and water-related
diseases. The establishment of this committee would eliminate the
costly duplication of efforts occuring among the Ministries which.
have and will continue to contribute to the increased incidence of
bilharzia and other water-related diseases.

- There should be closer cooperation between the Government of Swaziland
and the business community, i.e., Sugar estate owners and others, in
implementing and carrying out control of programs against Bilharzia/
Malaria and other water~related diseases. This cooperation should include
exchange of information concerning plans for smail control, erugs used
in treatment of infection, etc.

- The existing National Health Program should be expanded to include a
national program aimed at educating the entire population, especially
those in rural areas who use infected bodies of water, of the danger of
bilharzia and the need to exchange current social/cultural practices for
use of government provided domestic water, laundry and toilét facilities.

-~ Training of Swaziland citizens in such areas of expertise as medical and
engineering technology, professional Engineer/Sanitarian, Biologist/
Malacologist, Epidemiologist /Statistician, Health Education Speeialists,

Entomologists , Ecologists and other specialists as needed is strongly

recommended.
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" = The search for alternetiVercontrol techniquee,~orher than chemicals,
such as Biongieeleoetrei, Ehgineering (Syphon’Spiliways and Maeual
Control theS), Reﬁovel of Vegetation, Solar ﬁisrillation, Werer Con~
servation and Canal Relocation and others is strongly recoﬁmende&;‘

~ All established £ish ponds and rice cultivation fields should.Be-caree
fully surveyed over a 1-2 year period to ascertain the extent of snail
populations (if any) and to determine their role in.kilharzia transw1551on.
All newly established fish ponds and rice cultivation areas should
include in the initial plans preventive measures against bilharzia as
well as control programs if needed.

-~ Immediate and relatively simple techniques such as fencing of water
resources facilities or schemes such as springs, wells, fish ponds, dams-
reservolrs, major canals (irrigation, distributary and others) should be
carried out on a nation wide basis.

~ In return for the restriction of use of water bodies by Swazi population,A
piped~treated water, laundry facilities with safe water, toilet facilities
and recreational facilities with swmmng pools must be planned.

- Fencing of cattle and their restricted use of domestic water 'schemes is
strongly recommended.

- Crossing points at rivers and streams used by workers at various sugar
estates in Swaziland should be bridged.

- It is strongly suggested that,in addition to the schcol children, surveys
for incidence of bilharzia infection should be conducted among older age
groups and that fecal, as well as urine, examinations should be incluaed_f‘
in the National Survey. B

- New investments by both Swaziland and the donors should support?

a. the development of village-based health services delivery
infrastructure with emphasis on environmental health;
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investuents within the context of the village-based health systems,
{n- particular emphasizing- - ;

- safe water snpply

nutritiqn

ennironhental sanitation

health education,

the policy, planning, management and training initiatives essential
.to create village~based systems;

the spepific bilharzia disease control measures.
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. UPPER VOLTA

Objective
A five member team visited Upper Volta’peﬁﬁeén Fébrﬁér&wéygnd"
March 20, 1977 with the following scope of work.

Objectives:

- To assess the nature and extent of the health problems

throughout the country, patticularly‘with respect to the
major endemic diseases, nutrition and population dfnamics.
To assess the adequacy of the health infrastructure to
meet the health nee&s, including management capability,
policies, data collection and processing, equipment and
facilities.

To assess the health manpower availability, projected re-
quirements and training needs.

To make recommendations and suggest alternative proposals
to meet any determined deficiencies.

To assist in the preparation of a draft Project Identi-

fication Document (PID).

Activities

Accumulate and review all relevant reports, records and . -
documents, o
Interview in-country officials responsible for Qealtﬁih
planning and delivery. .

Conduct site visits of existing heélthl§fgéﬁié§:;¢ﬁsféhdf

[

.facilities.-
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2.

3.

- fjjbonduct original investigations where informarion is found
f'u{to be insufficient to fulfill objectives. o
‘?ﬁ!Prepare comprehensive health sector assessnent report

‘vthat includes all major findings, observations and o
‘ recommendations.

Team Composition

Robert P. Juni D.V.M. -~ Epidemiologist/Team Leader

Vernon M. Bailey, M.P.H. - Health Services Management
Specialist.

Ruth W. Camacho, M.D. M.P.H. -~ Health Administrator/Planner
Jean A. Blumhagen, M.D. - Rural Health Delivery Specialist
Theresa A. Dupuis, R.N., M.P.H. - Health Manpower Specialist

Background Information

In carrying out the Health Sector Assessment in Upper Volta,
the team was guided by the basic objectives in Appendix A of Con~-
tract No. AID/Afr-C-1253'and the scope of work established by APHA
for the team dated 17 January 1977. The broad missiort was directed
toward ascertaining the situation within the health sector as follows:

a. The nature and extent of health problems.

b. The adequacy of health infrastructure to meet health

‘needs. .

¢. Manpower ayailability, requirements, and training‘needs.l

d. Suggested approaches to meet deficiencies within present .

constraints. | |

e. Prepareto assist the missmn in formulating a

-basis to identify good possibilities for project .f

-;activities within the context of regional and long-AErmn;

programs.
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In the Mission concurrence for the study (State 017167), .
v.it was considered to beian analysis of Health Structures, Health
Problems and Policies, Manpower, Nutrition and Population Factors;
and to give results in the form of recommended strategies'for~the 4
‘health sector. The setting within the Government of Upper Volta‘
(GOUV) for a special team to study the health sector was laid in a
letter from the Country Development Officer (CDO) to the Minister
of Health dated 10 July 1976. A preliminary survey by the Regional
Economic Development Support Office (REDSO) had made proposals to
the CDO for the conduct of the health sector analysis which lead

to mounting this study. Attention was directed to the regional
office of "Strengthening Health Delivery Systems" (SHDS), with the
suggestion that its potential be considered in the recommendations.
A synthesis of the various concepts for a study was made by the
team, and a plan of action presented to the CDO on arrival during
his initial briefing. A ‘certain flexibility was built into the
study outline in view of the great amount of descriptive details al-
ready accumulated for a country health profile by the WHO Country
Representative. The health profile report covered the Health, Nu-
trition, and Water Sub-group planning program of the Club des Amis
du Sahel. This study was adjusted to utilize this assemblage of
current, detailed information on the country situation relevant to
the health sector and to sharpen the team's focus on providing a
more factual basis for programming AID assistance.

The basic documents utilized have been the Proposal for Long-3

term Comprehensive Development. Programs for'the Sahel (April'?l976)

-and the basis for program activities as'expressed inithe ountry

Development‘Assistance Paper (DAE), The Project Budget Submission
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. (PBS) fér‘19781had alféadykrecbgnized‘the heed’for updating the

assessment of the‘DAP'ﬁééiﬁhﬂééitor,' ngsfions that appeatea to
require clarifiéaﬁion §éiéti&eﬁ;if1e§ iﬁ fhé'éatly dochment-reyiéﬁ |
and became specific points for ekéﬁiﬁation ﬁhile in the field,

so that a truer interptetation of prOgtaﬁ directions could be'ob-
tained. In broad terms, the DAP considered areas of malnutrition,
certain transmissible diseases, health infrastructure, and the
health politics situation. As the present asscssment progressed, the
changes in these areas were evaluated in terms of their possible
influence on the validity of DAP strategies. An assessment of the
present situation pertaining to those points appears in the body

of this reporﬁ.

Also of relevancy have been the Congressional Presentation of
the Health/Nutrition/Population Sector‘objectives for the Sahel
Development Program, AID/W, and its commitment of Eooperation with
the Club des Amis, OECD.. Strategies developed so far for the U.S.
initiatives seemed to have settled intc a pattern of objectives
relating to community-ﬁased preventive and first-line medical care
with national health service structure for back up referral care,
overall planning and guidance, training, popular health education,
and program evaluation. In addition, the essential nature of existing
in-state or regional approaches to some aspects of the total health

problem has been recognized.

Summary of Findings

Following a review of relevant d ocuments, discussions with. -
officials of the MOH and international donor agencies and a Beries j{

of site vigits, the team's findings and observations wé;e.éummapizedﬂ
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:.in{theffolloaing catagories:

i""Siimmvary of Health Problems:

' National Health Briorities;fﬁ
a. Endemic niséaséfCah££$14
‘ Out of a wide variety of maladies which exist among
the nation ] population, the Voltaics ‘have selected the following
major endemic parasitological and other infectious diseases against
which nationally organized control efforts are to be madet »
| Onchiocerciasis
Shistosomiasis
Filariasis
Malaria
Trachoma
Leprosy, and
Intestinal infections.
b. National Health Care Facility:

The Government's second priority is to maintain one
or nore definitive medical and surgical treatment facilities1as‘a
national base for relatively sophisticated medical care.

c¢. Rural Health Delivery Services:

Of relatively low priority is the Government's
response to the common illnesses and injuries of the ruralﬁﬁopmlation
by extending national (free) medical care directly out to allésmall
villages. The Voltaic perception seems to rest on the first prelim— f
inary step of strengthening the. administrative control of prefecture;

based health sector public health activities.n They seem to interpretv'

"vthe health problems in the villages being divisible into two parts

lfor the time being, one as the site of the human element in their
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fight against the selected parasitic diseases through mobile teams
and secondly the general burden of ailments and injuries that vil-
lagers must cope with, making such use as they can of established
dispensary outposts. | |

Health Related Influences.,

As in other developing countries there exist in Upper Volta
environmental, educatiomal, societal and developmental forces which
influence the health status of both urban and rural communities,
These forces contribute to a large mass of vaguely defined illnesses
and deaths which up to the present time have not been identified and
quantified in the usual public health programming sense. But the
fact that they accentuate the health problems facing the national
health service cannot be denied, even before health statistics and
demographic studies have been ahle to clarify them. Health hazards
associated with rural development, irrigation, water exploitation,
agribusiness and transhumance all merit .attention. The task con-
fronting the Minister of Health is how to apply the skills'and know-
ledges of the health scilences to the well-being of society indirectly
through leadership and cooperation with other soclal entities and
agencies that concern themselves with those forces.

Administration of Health Services:

The Ministry of Health operates currently within a system which
it has inherited, i.e., the Grandes Endemies, with a few major hds-.
pitals, and a loose network of health outposts which are inadequate‘
in number and resources to give full population coverage. Budget |

increases to expand the ‘coverage by increasing the number of con-jij

ventional dispensaries are unrealistic under present econom gnditisns.

The feasibility of the present system of health data:collection to

provide acceptable- demographic data for realistic health programming
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'pasainst the total burden of illnesses thwarts national policy
to reform tha system.,d' |

Hhile the outward appearance of MOH activities seems directed
toward continuing more of the same past efforts, the Presidential H
mandate of December 9, 1975 for 1977-78 planning makes it clear that
innovative approaches involving popular participation must be devisedJ
to attain socio-economic development within the available resources
while not prejudicing external assistance in the meantime. It calls
for a realignment of existing human and material resources for their
rational utilization and the progressive involvement of the social
framework cf rural population groups. Specifically, the instructions
were to integrate the social/sanitary services delivered at the
national and departmental administrative organizations with regional
efforts for economic, cultural, and educational development.

It is difficult to say at this time whether there are some hid-
den constraints preventing the MOH from approaching the health needs
of the rural population in this way or whether they are unsure of
how to begin to extend themselves other than by the conventional and
fiscally impossible route. It also seems that some of the external
assistance contributes to, if not directly encouraging, the pursuit of
the existing courses of action which are demanding increasing portions
of the national budget. However, the.strategies developed by Inter- |
national and African regional organizations of which the Government
of Upper Volta is a participant should mold nationalvphilosophies of
rural health delivery systems into channels compatible with the recom-

mendations contained in this report. 'I‘hese recam\eniations for_ bilateral

assistance are directed toward encouraging implementation of’national

responses to the fundamental health needs of rural populations'that ‘are

receiving regional endorsement.
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Hopefully, the choice of intervention at the primary operating

‘level of the prefecture will provide a base unit where the national

. "_\1\

1aspirations for a health service can be crystallized refined and
developed.

External Factors

(a) Voltaic-French Assistance

In the administration of its health services the
Voltaics continue to maintain close association with France. Thus, .
a number of key positions for the execution of the public health
program are filled by technical personnel furnished under the French
technical assistance program. This has the effect of reducing the
opportunities for the Voltaics themselves to develop their own
capabilities for coping with their health requirements. While the
services gained through technical assistance are recognized as being
essential, the placement of expatriates in positions of administrative
responsibility rather than as advisors tends to restrict local init-
latives to manage and innovate within their own cultural context.

(b) International Organizations

There has been an appreciable amount of external
assistance in the form of direct delivery of health care to selected
population groups which at times has not contributed to development
of an overall health sector program. This has included World Health '
Organization projects for strengthening health services, and a gradual
coordination of the health services has been fostered. Currently, .
the WHO country representative provides a point of coordination‘for .
health sector development projects'by external donafég A country-

level strategy for health sector development in Upper Volta has not -
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5.

. 0

_taining a close liaison with the WHO representative._

yet beeh‘well‘defined However, the participation of the Government

‘fof Upper Volta in WHO regional projects, particularly those developed

for training and guidance in national health planning,dictates main-

(c) African Regional Organizations -

Three major regional organizations in which' the Government
of Upper Volta is a member appear to have a great potential for impact
on the development of national heaith strategies; these are Club des
Amis du Sahel, OCCGE , and the WHO Regional Proje«t, Strengthening
Health Delivery Systems (SHDS), for which AID provides the secretariat
and primary funding. These development efforts on a regional basis
are setting certain patterns of change which add an element of dir-
ection to the national health situation. In addition to higher level
technical support services in specific areas, there are also available
to member states facilities for training, operational research, and
health program development. The development of such mutual approaches
by the African nations in seeking solutions to their health problems
has been taken into consideration in bilateral U.S. assistance plan-

ning.

‘as high as 752 among ‘the younger children.iﬁ

Status of Major Endemic Diseases
| Malaria
Malaria continues to be a major burden on the population through-
out the country. For the second reporting week of 1977, 4,402 cases
of malaria were reported from all but 14 of the 46 reporting areas
(keeping in mind that 9 of these did not report any caselof'the»18”

reportable diseases), Malaria transmissxons are frequent and wide—‘f}

spread so that the extent of parasitization witx”malaria msy reach

The effect of the hyper-‘

endemicity of this single disease on the health of the infant and
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young child is extremely great. A major portion of deaths in- this
_::age group is attributed to acute malaria attacks until a balance
is struck by the body in an accommodation to. chronic infection.

The role of the national health services has become one of
’caring for pernicious attacls and advocating a regimen of chemosup-
presents for the infants up to five years and for pregnant women.,’
At the dispensaries visited it was noted that patient visitorS'with
fever were immediately classified ds "malaria" and a few doses of
chloroquine were handed out. With few exceptions, well-baby clinics
(PMI) were not emphasizing‘a Program of chemosuppression, rather
sending out a mother with a feverish child to the dispensary where
treatment for temporary relief might be available. Also, an observa—‘
tion made at one hospital laboratory is revealing, The lab record
book showed a large number of blood slides submitted in support of
a clinic operation. Only a few of the examinations were positive
for malaria. The laboratory technician demonstrated his technique and
showed slides he had read. His work was competent enough, Inquiry
of the clinic physician revealed that he asked for no tests on the
very obvious malaria cases, but was using the lab as a tool for dif—
ferential diagnosis where he, as an experienced physician, saw the
need. One can draw conclusions from that as to the value of the
large number of malaria cases belng reported each week by the other°
smaller health posts. |

The nature of the malaria problem does not appear to be solely one
of extent of infection, but one of a misdirected public health response
to the realities of widespread exposure and a process of gradua‘ adapt-»

ation as the individual matures. The field of transmission:potentials,

would provide more revealing information regarding the extent of‘

this health problem than the morbidity figures usually given in
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11 public health reports. Knowledge of transmission dpnamics, in-
cluding the size of the human reservoir pool for infecting vectors,
18 an important factor in order that existing activities and re-
sources can obtain better results against the main threats to

health. The actual pattern of vectors and- their vectorial poten-;g
tial can be translated into guidance for primary care level activities

and community action to further protect vulnerable age groups.

Schistosomiasis

This seems to be the forgotten "major endemic parasitic disease"
within the rural health program. It is not one of the diseases in-
cluded in the mobile active case finding list of diseases; it ig not an
obligatory reportable disease; and it seems to receive no more attention
than to appear on the monthly report of cases diagnosed and treated.
The 1974 Annual Report records 19,635 cases of vesicular bilharziasis,and'the
WHO Health Profile cites a three-year survey, 1952-53, where 44% of the
young surveyed were infected and 25% of the adults.

The general feeling is that it is much more common but that :
people with the disease are not unwell and are not disturbed by
occasional bloody urine so they do not seek medical help. Also, the
laboratories at fixed facilities are not often used and,when they are,
positive results do not get hack to the writer of the monthly reports. -
One wonders, though,'of the significance of the sector level Lab-
oratory Activity Report for 1974 that gave figures of 2,953ﬁpositives
for the parasitological examination of urine specimens (43%‘of samples
examined). With a significant reservoir of human,cases‘andﬁwidely f;.
distributed snail hosts, the potential for even: more serious impact
of this disease takes on reality for those who plan further irrigation or i

“water-related agriculture.‘
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 4Th;:ﬁiﬁiB£er offﬂeéi;h’ﬁiﬁéélf'éxprésséd his concern by vdéing
for Bilhﬁrzié}as the top ﬁiibritylfor Appliéd’resehrch by the Centre
Muraz in last year?ggteéhniéal cﬁﬁéérénﬁe of the OCCGE. H?he'actual
frogram of resear;ﬁ»published by OCCGE in their October-November
1976:Bu11etin of Information includes a proposal for geo-epidemiolsgic
and sociologic studies of endemic areas, This may be a firsf start
for an organized approach to schistosomiasis in Upper Volta, but
it is noted that restrictions have been placed on field work by the
Centre Muraz because of financial constraints within OCCGE.

Onchocerciasis

Although once a major consideration for the rural health program,
the successful beginning of a regional control program has altered
its importance for national health service intervention. Blindness
is still prevalent and the reservoirs of infections still move about.
But with transmission being interrupted, there is now an opportunity
to identify and follow carriers. Expectations are that methods of
clinically managing these persons to reduce infectivity will be found
during the life of the project. Mich . of the success in keeping
the infection down after the vector control project ends depends on
a.strong and capable local health service monitoring the still exist-
ing human reservoir. A Preliminary Assistance Project (PAG) estimated
that there were over one-half million carriers. An important sur-
veillance element is the geographic coverage to detect small focal
areas not under the formal regional control program where occasional
transmissions occur to perpetuate the life cycle of the parasite.
The inclusion of these reponsibilities within the scope of,thé rural
health system would be of great value and is discqsééd 1n(ﬁ§géf§§tail :

in relation to the Volta Valleys Authority (avw).
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Trypanosomiasis

This disease continues to be a bufden on the eoudtry with an
increasing number of new cases imported back into‘the eountfyfhe§ihg
been infected in the Ivory Coast and Ghana. The total numbervofiin-
fected persons registered under the control program is decreasing but
also the number of new cases found by active case detection is much
lower. The percentage of new cases being found by passive case
finding in fixed facilities has increased drastically over previous
years., The decreased effectiveness of the mobile teams is understandable
under the restricted means available to them and this raises the
significance of the data coming in spottily from scattered active
sentinel stations.

The new UNDP regional project for "Applied Research on Trypanosomiasis
Epidemiology and Control: Surveillance and GlossinaCZOnfrol in the
Moist Savannah Zones'" has as its objectives to develop methods for
holding down the riverine vectors and for increasing the sensitivity
of detecting early infection in man. A high priority is being given
to preventing this disease because the widely scattered foci .of the
vector each constitute a potential for sharp increases in new infec-
tions. Also there is the desire to maintain the confidence of the
population, particularly in the newly opened lands under the Oncho '
program,

Although the parasites are distinct between human and animal
forms, the vectors, geographic distribution, and diagnostic methods
are similar for both. Considering the economic priprities attached
to the animal form, close coordination with Qeterinary-activities- |

reduces the dependency of public health control activities on humani-

N~tarian justifications under an integrated‘fural development program. :



Trachoma

A total of 27.826 trachoma-related ocular affections were found
in 1974. Over 75% of these cases were brought to treatment by the
mobile teams as compared to 15% coming into fixed eye clinies. The
national Mobile Opthalmologic Group still make some rounds,.but
since it lost its opthalmologist, it cannot provide the surgical re-
pairs in the field as it once did.

Reports on field studies perfprmed by OCCGE indicate that a low
intake of beta carotene or retinol foods operates in many localities
as a predisposing cause of chronic ocular infection and scarring,
along with the euvironmental conditions of fine dust, water scarcity,
and opportunistic infecting organisms. In any event, the frequent
finding of simple xeropthalmia lead the previous opthalmologist
with the Mobile Opthalmology Group to advise the periodic loading
by vitamin A tablets to target groups.

Cerebral Spinal Meningitis

This disease should also be mentioned as an important health
problem., Although the number of reported cases had been decreasing
up to 1975, the case fatality rate for that year reached almost one
out of five. Some trials of wvaccine heve been made which may be of
help. Studies in the Centre Muraz on antibiotic resistance have not
found that this may be a problem. Some bacteriologic surﬁeys have
found that among the group studied pneumacoccus, hemophilus, and
other organisms were in predominance rather than‘meningocOCcUS.j.Early'.
diagnosis and prompt antibiotic therapy seems to be coping with the
problem so far, if the patient can reach an adequately supplied dis-‘!

pensary in time.



Diarrhea

Another health problem that deserves attention is theﬂmorbidity
associated with poorly managed bouts of diarrhea in infants. The
fact is that the population in a village is essentially one continuous
gut in that each shares the intestinal flora of the other as well '
as whatever new organisms appear in the environment. Salmdnellosesh and
to a lesser extent Shigellosis have been readily isolated in specific
investigations around Bobo-Dioulasss. Diarrheas together with fevers
Place a drain on the already fragile nutritional reserves that can
quickly lead to critical situations. With hospitals being few and
far between, the health problem becomes one of being able to intercede
early at low level health facilities with oral rehydration and proper
management during times of crisis, being vigilant for specific serisus
causes, and helping the family raise the child in a fragile symbiotic

adaptation to its environment.

Existing Health Infrastructure

The major product of the Upper Volta team's visit was-a Health
Sector Assessuent Document. That Assessment deals in detail with the
administrative and infrastructural makeup of the Health Sectcr at
national, international, provincial and'local levels. The reader
is'advised to refer tothe main.document for infrastructural infor-
mation as any attempt to summarize the teams findings in this area
would be superficial and incomplete.

Summary of Recommendations

a. The conclusion is that U.S. bilateral assistance should con-

tribute toward Voltaic developmerit of indiginous middle-level health

resources required for the support of community based health delivery

programs, which extend simple health services to the mass of rural

inhabitants. In view of the !act that principal current resources
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rl aecured directly from MOH within the fairly firm ceilinged budget
‘arethe health cadre in place or in training, emphaaie of external
assistance for newer health activities ehould be placed on expanding
the availability of technical support from sector level to locally
selected primary health care workers based at the village level. |
Recognizing ‘that considerable donor assistance is already being given
health services, the centralized conventional additional assistance
is needed for the management of a l:ealth sector where alternative
'approachee can be explored for meeting the basic health needs through
a system of simplified primary health care.

Some areas at prefectural level meriting added external support

are:

1. Developing technical support resources and competence
at the inter-face of the national public health system with
local’civil administrative/village level organisms.

2, Improving the efficiency of sector level effort in the pre-
vention of the major endemic diseases through simplified
but advanced technologies.

3. Increasing the capability of MOH to more effectively admin-
ister and manage sector resources in response to the newer
roles of the prefectural health sector in supporting health
care for the village.

4. Augmenting the contributions of curative medicine to'eetaplished
preventive measures and improving cost/benefit ratios at.fixed
facilities. ‘ ’ |

5. Encouraging the introduction of. a health eector planning

process into socio-economic development schemea.ﬂt

257



b} Recommendations. for Action

1. Support for the identification ahd’désign of community based
health services as self-supporting cpﬁponehﬁs in selected - -
health sector/prefectural-level organiz@tions.

(@) Consultation and assistance at sector administrative
level in interpreting MOH policies and guidelines into
operational methodologies, including the management of
MOH goals for Protection of Family, control of diarrhea,
malaria, etc. ‘

(b) Development of linkages at the community level for
technological support referred back up to sub-sector
levels and other national health services.

(¢) An initial programmatic approach of combining primary health
care with community developmeht may'be within an Inte-
grated Rural Development demonstration afea, along with
an operational research study of the socio-econbmic return
of health.

2, Iﬁcreased facilities for orientation and training in the implemen-
tation and management of sector-level public health programs and
community involveﬁent.

(a) Technical and material support to the National School of
Public Health for satellite rural training centers.

(b) Sponsorship of a 3~5 year period of training in-health
administration and management perhaps in conjun¢§;o§3§g;ﬁif
the National School of Administrétidn._ -

(c) Financial support for sdﬁinar/:efrésher tféini@gfdﬁ*ﬁéthbﬂéf
‘plogigé and'evalugpidﬁ;bfiééée?ééﬁé;ﬁiﬁﬁ{#ﬁd?fongrq;3qfﬁ .

the‘méjdf éhdémié”diéeéséé,imoéf?ioéiééii}}a£TCéﬁfre'Mnrai.
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 3$, Expanded‘mediCalvihtelligenee'on ﬁajorfptevehtable diseases for
use in Health Sector/Prechtural public health programming and
operations. |

(@) Joint project with Centre Muraz to map the geogrephic
distribution of major endemic diseaoes of natural focality ‘
and to determine a reasonable array of sentinal surveil-
ance stations.

(b) Field trials and evaluations of various combinations of
polyvalency in specific disease_case findings and surveil~
lance teams.

(c) Adaptations of efficient methods for maintenance, review
and enalysis of case files and trea&ment records of chronic
carriers.

4, Reduction of per patient operating costs of hospital units and
fixed facilities through more efficiency, logietical and support
procedures,

(2) Installation of tableting capability in-country to utilize

| lower cost of bulk generic drugs for the expansion of
distribution and marketing facilities at lower health
echelons and '"village pharmacies", (joint'private industry
with autonomous National Pharmacy).

(b) Cost/benefit analysis and identification of building layout
inefficiencies at Yaigado Hospital. |

(©) Supplement to'patient care costs by the use of PL 480 feeds!
for nutritional maintenance of all in—patients as we11 as
for nutritional rehabilitation.

5.‘ Strengthening health components of social and economic develop-

| ment by the addition of a Health Economist/Planner to the agri-

cultural and rural development projec:s.
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(a)

(b)

(c)

(e)

Inﬁfqﬁuctiqnybf a health sector planning process through
liaison with ORD's and AVV activities,

Pfogrnﬁ support to Social Affairs/Cdmmunity Actipn‘pro-
grams addressed to healtﬁ'mﬁintenénte"énd5ﬁutr1tidﬁa1t5"
education elements of the Protection of the Famii& Serﬁice8¢
Health advisory support to Home Economics and Yoﬁng:

Farmer projects of the Ministry of Rural Development.

Project to add a health annex to Tambao Mineral Develop-

ment Project.
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1.

ZAIRE

Research on Onchocerciasis

Imeloko

Objective

A four member team from the Armed Forces Institute of Pathoiogy
visited Imeloko Republic of Zaire between March 4 and March 26,.1577
with the following general and specific objectives:

General

To determine how and why 0. volvulus damages man and how other
filarial infections (loiasis, dipetalonemiasis end perhaps others) may:
modulate onchocerciasis.

Specific

a. determine which filariae infect residents in the IMELOKO region
of Zaire, and the prevalence of each of these filaria;

b. determine the prevalence, the cause, and the mechanisms of elephan-
tiasis, hanging groin, and ether regional ;ymphedemas in inhabitants of
Mbwasenge and Loko;

C. determine whether long-range therapy with diethylcarbarazine (DEC)
will reduce regional lymphe&emas and elephantiasis;

d. determine whether abdominal iymph nodes are involved in onchoeer-
ciasis;

e. determinc the concentration of microfilariae in different regions
of the skin and determine especially whether those Vith elephantiaSisehnve
higher concentrations in the pelvic region; and

£, determine whether the patients in the IMELOKO region have micro-

filariae in sputum, urine, blood and spinal fluid before and after treatment

with diethylcarbamazine.~
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2.

3.

Team Composition

The research team was comprised of four members of the Department

of Infectious and Parasitic Disease Pathology, Armed Forces Institute

of Pathology, Washington, D.C.

Daniel H. Connor, M.D.
Chairman

Wayne M. Meyers, M.D., Ph.D.
Chief, Microbiology Division

Ronald C, Neafie, M.S.,
Diagnostic Parasitologist

John F. Duncan, HMC, USN, Technician, and NCOIC
(Noncommissioned Officer in Charge)

Background Information

Although onchocerciasis has been known for over 100 years (discovered
in 1875 by Surgeon John 0'Neil), the disease hag been regarded as rare
and inconsequential by most American physicians. Before World War II few
American physicians had heard of onchocerciasis,and even today, probably
no more than six American physicians have done field research on onchocer-
clasis. ' Since World War II, however, there has been a gradually increasing
awareness of the severity and extent of onchocerciasis and today onchocer-'
clasis is recognized as one'of the world's major public healthiproblems.
An estimated 40 million Africans are infected and of these approximately
500,000 are blinded or have severely compromised vision. In addition to
personal hardship, onchocerciasis prevents utilization of some of Africa s
most. fertile valleys, thus hindering economic advance. During the past

five years, a number of agencies and organizations, including the Inter-

national Bank for Reconstruction and Development, the World Health Organization,

;the Pan American Health Organization, and the U.S. Agency for International

Development,have taken'steps to promote research on the control and pre-

vention of onchocerciasis. Detailed knowledge Oftﬁe,pathology and
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4,

patnogenesis of onchocerciasis is lacking and thus,to‘gain'a’better
understnnding ofythese aspects, this study was undertaken; .
Onchocerciasis continues to be a gevere problem atrIMELOKO,lZaire,
afflicting virtually all indigenous adult Africans in thatvgeographical
area. No research has been done on onchocerciasis at IMELOKO since our

studies in 1968." That year we established that onchocerciasis was a

severe disease there and, further, that Onchocerca volvulus microfilariae
cause severe lymphadenitis. Unproven, however, is whether'g; volvulus
alone causes elephantiasis. Since 1968, Dr. Arden Almquist nas developed
at IMELOKO a modern hospital with an average daily census of l20 patients.
In this environment we collected specimens, data,photographs and per-
formed an autopsy, and established a basis for an ongoing program of
research in onchocerciasis and other filarial diseases.

The present visit was suggested by Dr. Arden Almquist, Medical Director,
IMELOKO, Zaire and supported jointly by -AFIP, USAID, APHA, Gulf 0il Corp.

and WHO.,

Summary of Findings

From Friday, March 4, 1977, 1500 hours, until Saturday, March 26, 1977,
at 1130 hours, the team worked at IMELOKO in the Ubangl area of Zaire. We
collected a variety of specimens from approximately 1,000 patients. These
have been accessioned to the Registry of Ceographic Pathology at the Armed
Forces Institute of Patholegy (accession numbers l607000.to 16030&0 and
1610031 to 1610041). Clinical data, parasitological data,'patholoéical
specimens, and detailed clinical photographs ‘are now being catalogued and

correlated. Complex and nonobvious correlations will be hastened by

CLIPSTARS a modern highspeed computer at the AFIP, specially designed and

programmed for clinicopathological:correlations. Our studies include -

light, electron, and fluorescent microscopy in addition to standard
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'eliniCnl‘and pathological analyses. Our formal presentations will
'require ten to twenty months of work by various members ‘of the Department,
but we can offer the following preliminary findings: |

a. Smears were collected from 1,000 patients. These were thiek-ano,thin.
films, Knott's concentrations, and preparations by millipore filter'tech-
niques. Blood for these were drawn during the forenoon, afternoon, and

between 2130 and 233V hours at night. Circulating microfilariae identified

were Loa loa, Dipetalonema perstans, and Wuchereria bancrofti. Prevalence
and concentrations of each species will be determined and reported in .

detail later.

b, (Clinical data ~ The data on the 1,000 subjects include the prevalence

and distribution.of onchocercal nodules, evaluation of vision, degree, t&pe,
and distribution of dermatitis, presence of lymphadenopathy, hanging groin,
hanging scrotum, hydrocele, and elephantiasis.

c. Skin snips ~ These were done to reveal the presence and concentration
of microfilariae in the skin - taken routinely from the hip and serially
from shoulder, hip and knee from patients specially studied and from those
selected‘for treatment. ‘

d. Lymph nodes - Specimens of femoral or inguinal lymph nodes were
taken from 50 patients. The gross and microscopic changes in these nodes
will be correlated with the clinical severity and distribution of onchocercal
edema, elephantiasis, end dermatitis, The few nodes studies so far reveal‘
characteristic changes of onchocercal lymphadenitis. These are fibrosis
of the capsule, sinus histiocytosis, follicular atrophy, dilatation of

sinusoids, and perivascular fibrosis.

e. Photographs - Approximately 1 000 photographs depicting'overall and

‘clinical changes were taken. Both color and monoc‘ en on’bellows,

"large format (2-1/4" x 2-3/4")cameras. These will document better than :”
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words, the unusual and extreme effects of 6ﬁcho¢¢rciasis among these
people.

£f. 'Adtogsies ~ We performed the first medical autopsy at IMELOKO.
The subject was a 60-yr. old female and died of a staphylococcal b&ehia.
The cause of death was a severe staphylococcal pericarditis and staphjlo-
coccal abscesses of the liver. This women lived in .the village of Mbwasenge,
where cur research was concentrated. She also had advanced changes of
onchocerciasis. In addition to this autopsy, Dr. Leo Lanole of the Karawa
Mission Hospital performed three autopsies and contributed these to our
collection. These also revealed unusual features of exotic and parasitic
diseases. |

g. Therapy - Eighteen patients with elephantoid changes were begun
on a long-range therapeutic regime. This, regime included DEC, 50 mgm/wk,
aspirin, and antihistamines, as necessary to control pruritus and pain.

h. Villapge of Mbwasenge - This village is located ten kms from

IMELOKO, along the Businga'road.. 0f 425 villagers studied, 305 were
infected. Thus overall, 71.76% were infected. Uninfected villagers,
however, tended to be the infants and children. After age 20, virtually
every villager had overt manifestations of onchocerciasis. (See attached
data sﬁeet and graph.)

i. Town of Businga - Businga 1s located 40 kms from IMELOKO and is the

shipping terminus on the Mongala River. 20l subjects were examined for eye
changes, dermatitis, regional edemas, nodules, lymphadenqpathy, ;nd for
microfilariae in the skin. This material is now being studied;

j. IMELOKO - The indigenous popglationlliving invépd éf6nna'tHe hos~
pital were éxamined for signs, symptoms, and.labbrgfgfygféétﬁreé 6f oncho~

cerciasis and other filarial infections. Tﬁis;méféfiéi*iSJﬁbd~being studied.
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“ VILLAGEfovfﬁéwASENGE‘é7ACE?DfSTRI§UTiOﬁfQFdeCHOCERCIASISj‘
+ L e e R T T
Age (yrs) - Total Male ' Female  Total = % Male = 'X Female % Total

6 12 17.1% 16.72 16.9%

0-5 + 6 -

- 29 30 59 82.9% 83.32  83.1%
T 35 . 38 71 | |

6-9 + 21 9 30 55,3% 40.9% 50.0
- 17 13 30 44.7% 59.1% 50.0%
T 38 22 60

10-14 + 22 16 " 38 78.6% 66.7% 73.1
- 6 8 14 21.4% 33.3% 26.9
T 28 2 52

15-19 + 20 14 34 87.0% 66.7% 77.3%
N 3 7 10 . 13.0% 33,37 22.7%
T 23 21 44

20-29 + 21 23 44 1002 85.2% 91.7%
- 0 4 4 0 14.8% 8.3%
T 21 27 48 - -

30-39 + 25 39 64 100% 100% 1002
- 0 0 0 0 0 0
T 25 39 64

40~49 + 15 25 40 1002 96.2% 97.62
- 0 1 1 0 3.8 2.4%
T 15 26 4

50-59 + 8 22 30 80z - 100% 93.8%
- 2 0 2 20% 0 6.22
T 10 22 32

60-69 + 8 5 13 100% 100% 1002
- 0 0 0 0 0 0
T 8 5 13

Total + 146 159 305 71.9% 71.6%  71.8%
- 57 63 120 2817  28.47 28.2%
T 203 222 425
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1. The prevalence for infants is the same for ,mqlééiand'.
females, possibly because mothers keep babies near them
in the early years. PR
2. After five years boys have a prevalence 15% higher
than girls, a difference which persists for older ages.
Social patterns may explain this, e.g. boys may frequent
the river sooner than girls. ) .
3. The increase at 10-14 years is unexplained but is
probably an isolated event such as a rise of vector pop-
ulation 1-2 years ago. :
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k Gbado - The expatriate population of Gbndo, 40 kms from IMELOKO,

was examined for evidence of filariasis._ Brief histories, skin snips,

..

and blood smears were taken from seventeen subjects.-

- Status of Enderic Diseases.

Diseases Identified in the Imeloko Area

Parasitic

(1) onchocerciasis - one of the most prevalent diseases in the area

(2) dipetalonemiasis (perstans) - common but with. severe clinical mani-
festations

(3) 1loiasis - common with symptoms following treatment with DEC

(4) bancroftian filariasis - rare microfilariae found in blood, no obvious
clinical features but the relstionship to elephantiasis awaits study

(5) streptocerciasis - prevails in that general area of Africa
(6) amebiasis - common and with severe and sometimes fatal complications
(7) tungiasis - common

(8) pentastomiasis - prevalence unknown but has been identified throughout
Tropical Africa

(9) scabies - common and severe

(10) malaria - common and frequently fatal - a special prsblem during
pregnancy

(1)) ascariasis - common
(12) trichuriasis - common
(13) ancylostomiasis -~ common

(14) trypeanosomlasis - suspected in a woman with painless eniargement-of
lymph nodes in the posterior cervical triangle

Bacterial and Fungal

(1) tropical phagedenic ulcer - common and severe - afflicts expatriate
and indigenous people

(2) tuberculosis = common and severe, a. commsn cause of death'among young
: adults
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{3) etaphylococcal pyemia ;

(4)'}gonorrhea - common and with chronic complications, especially urethral
stric:ure B P o

(5) npneumococca1 pneumonia
(6) .eyphilis ~ common

(7) ieprosy - common - no regular or organized service, hence many com;-
plications and many with advanced lesions ° : .

(8) sgas gangrene - fatal infection in an adult man following penetrating
trauma to leg

9) dermatophytosis - very common
(10) phaeomycotic cyst - not common
Viral

(1) rabies - in a dog brain - contributed by Dr. Lanoie
(2) veneral warts

(3) measles

+ (4) chicken pox

Other

(1) endemic goiter - common and severe
(2) cretenism - common

(3) 1lymphostatic verrucosa

(4) kwashiorkor

(5) ainhum .

(6) Burkitt lymphoma -

(7) Kaposi's sarcoma

6. Existing Health Infrastructure

While the team's scope of work did not require an analysis of the
local health infrastructure,'se?erei_relevenf,edmments‘can be extracted

-~ from their reports '
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The Imeloko (Institut Medical Evangelique Loko) hospital is a
140 bed facility that has a daily census of about 120 patients,
10 to 15% of which suffer from filariasis.

- The ‘hospital has surgical facilities '

- Satellite medical facilities with well trained staff are present

at Mbvasenge, Businga and Karawa (see maps)

8. Recommendations

None
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- Part D.’ ’Project'Aéconxpiislmnts and Future Dire'ctioné ’

'me American Public Health Association (APH2) on August 8, 1976, ente.rcd
into Contract Mo. AID/Afr-C-lZSB with tbe Bureau for Afr.xca, Agency fo
International Developrent (AID) ' for the prov:.s:.on of technical se.rv:.ces an.
at providing the data basis for AID s oontnbuta.on to the development of health
delivery systems in the Iesser Developed Countries (LCC's) of Afrlc;a, parl:.xcularly
the Sahel.

Specifically the contract states:'_

"The Contractor shall pmvide technical services to AID so that the

latter may provide assistance to IDC's in Africa in development of |

health delivery systems to reach the poor majority. Given the large

nunber of African countries requiring such assistance, the specific

objective of this contract will be to provide technical services in

the following areas of activities in selected aréas/cotmtries in Africa:

A. Environmental Health Aésessrmnts in the major Basin Areas (Lake
Chad, Niger River, and Senegal plus Liberia, S‘waziland-, and Zaire)
vith emphasis on major endemic diseases (Schistosomiasis, Onchocer-

ciasis, 'I‘rypanosomasxs and Malaria).

B. Health Sector Assessments'in the Ia.‘~:‘e Chad and Niger River -

Basin Areas. " |
"The majority of the technical services will be provided‘.:’i.n Africa, in
muiltidisciplinary team settings and consisting of varying‘nﬁ.'xesﬂc;f éétoé
gories of health professionals. The location, timing and composition of -
the teams will be along the follo'v:.ng general lines and w111 under all
circmstances bz initiated with thn Contracting. Offlcer s prJ.or wr:.tten '

app"oval M
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Modification #4 dated I\pnl S, 1976 to the contract, deleted in J.ts entirety
paragraph A quoted above and substituted m la.eu the following.

A. "I:hvimnrental Health Assessmnts in the t-ajor Bas:m area (Xake C‘nad,

Niger RLve.r, and Senegal plus leer:.a, Swaz:.land, and Zaire and such other

African countries as required by program developnent needs and subject for

availability of furds) with emphasis on major endemic diseases (Schistoso~ -

miasis, Onchocerciasis, Trypanosomiasis and Malaria)'.
The underlined clauses in the Modification broadened the geographic coverage ,
~ and focused the activities on current rather than projected developmental needs
of the IDC's and the USAID Missions in Africa. |
Under the approved Project Plans, Ep:.datu.oloalcal and Environmental Assess-
ment Stuldies were undertaken in the following project s:.tes |
Pro;ect Area I - Liberia - Iofa and Bong Count:.es. '

ngect Area II - Swaziland - Studies e;:panded to include all of Swaziland .
.not just Middle and Lower Veld.

Project Area III(a) - Chad - Northemn (Sazid) Zone Chad Basin -Bol- N'Djamena *
area. At the request of USAID/Chad, Moussoro area deleted. Diffa Department
(zindex), Nz.ger deleted by USAID/Niger and host government.

Project Area III(b) - Chad - Southern (Lovid) Zone Chad Basin - Bongor -

Iogone Valley. Moundou deleted at request of USAID/Chad. Marova, Logone -

Chari Department - Cameroon deleted at request of USAID/Chad.

Health Sector Studies which included 1lmted environmental assessments were
conducted in Niger and Upper Volta in Project Area IV(b).

In Niger at the specific request of the host government, a three man team
undertook a health sector assessment in support of a pending Health Sector Grant
to the ngerlan government.

The combined Health Sector and I:nv:l.ronmental/t.‘pldemolog:.cal assessment team
: planned, recruited, and organized for the Upper Volta stucues was reoonstitutec’

" to deal solely witn health seCtor assessments at me request of the UbAID and the

: Upper Volta Govemment.
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Studies in Project Area IV(a) - Upper nger Basin - Mali Mopt:. Seg and ’;
, GOA scheduled for April and May were postponed unt.tl July and then cantelled by
the USAID Regional Development OffJ.cer m nger on June 24, 1977. 'I’he stuches
to be undertaken du.rmg the month of August by the team, recru.xted and orgam.zed
for the Benin sector of the NJ.ger Bas:.n, were not made due to te.nm.natlon of the |

contract prlor to conplet.lcn.

Not included in the Project Plan but undertaken at the specific request of
the Bureau for Africa were environn'enta.f and epidemiological assessment »studiesv
in two additional project areas and epidemiological studies in one project site.

" These were:—

Project Area V(a) - Senegal River Delta - Environmental Health Assessment of
impact of Perimeter Construction and Irrigation at sites Lampsar and Diagambal
north of Saint Lcua.s .

Project Area V(b) - Senegal and Faleme Rivers Basins — Environmental Health
Assessment of impact in expansion of existing perineter farming in Bakel =
area by J.rngated crop production in areas previously characterized by dry
land and recession faming.

Project Area VI(a) - Sudan-Northern and Sct.th.rn hordo:.an, Darfur, Blue Nlle,
Gazera, Eastern and Western Equatorla ; Lakes and Jangler Provinces. .Identi-

fication of the health problems in geographlcal locality identified as a
prospective site for agricultural prcjects, assess potential health impact and
project preventive measures required to minimize negative irpacts if any.

Project Area VIlb) ~ Sudan - Nationwide Health Sector Assessment. Healtt
sector assessments in the area of Environmental Health and Endemic

Vector borne diseases.

Project Area VII - Zaire - Equateur Region - Determination of prevalence

~ and ranifestations of Onchocerciasis, related filarial infections in-specific
population segmants and potential alternutes in reducing incidence and pre- .
valence rates.

Mthm the restraints of time, natmnal boum‘lrles and rev:Ls:.ons in sccpe of

work and in country Sltr.S by USAJD MJ.SSlons and host governnents, eleven‘ ccn- >‘

sultation teams e ecuted the specn fled tas}\., as set forth under sec T‘"ons 'and‘

B of P.p")e.!ﬂl.x Aof the contract.
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of the mcerature Rew.ew.
The resulting product 1s a reference tool, suitable for publicat:.on which

both prov:.de information and identifies readily mfonnatlon gaps regarding five ‘
major endemic diseases in spec:.fic African countnes and hence pote.ntial areas |

of needed future field studies and research. o

Recommendations for Future Study

The accomplishments of the project staff and parl::.c:.pat.mg consultants
during the limited period of these epidemiological and env:.romental studies
have demonstrated:

1) the feasibility of assembling in a organized readily usuable and

replicable manner current existing pertinent information on spec:.f:.c

disease entities in specific geographical areas;
2) the research potential inherent in producing and maintaining a reference
tool, namely Volume II of the studies which identifies information
gaps and definitive areas of needed in field ‘and laboratory reseaxch on
disease entities which depress the health states and quality of life
of rural 'populations worldwide;

3) the value of planning, developing the methodolc;gy and facilities and
executing short term field 'studies designed to complete the epidemiologica
and environmental health profile of ;zarying size geographical areas and
population segments. | |

It is recomlded.that AID recognize the present and future potential of
the preducts of this very limited project and pro{/ide for the contjnuacion of

the contracts which have nade them possible.



'Ihe acoonplishzre.nt included eleven detailed team reports updat.mg prior data
and providing new data on the :.nc1dence and prevalence of the flve major e.ndemic |
diseases - Sch:.stosomiasis ' chocerc:.asis, F:Llar:.asis ' Trypanosonﬁas15, and
Malaria in pOpulatJ.ons res:LdJ.ng in the geograrhical areas the teams were permitted
to study. Fromon site field studies and in depth literature search, these team
reports oontain projected disease profiles for seven countries or major pol:.tical
segments of same, which included all significant transmissable disease entlt.les.
The data completed and prepared by the teams were the basis for emrj.ronmental
health impact assessments for seven agricultural developmental projects, one water
resources development project and for recommended alternatives to reduce or elimi-
nate potential negative health impact phenomena.

Team reports updated the health infrastructure in l\liger, Upper .Volta, Senegal,
Swaziland and the Sudan. Team members collected and prov1ded supporting data
and technical consultation in the preparation of th.ree Project Papers - Swaziland,
Sudan and Niger.

Evolving out of the studies are the methodology and material resources neces-—
sary for mderta]:ing on site studies of the incidance and prevalence of vector-
borne environmental disease entities in human and animal hosits in remote geogra-
phical sites.

' In the course of the study the staff invented, developed, and utilized a
Matrix Format for the indexing and presentation of information on major endemic
diseases by geographical area. It has also produced corprehensive and annotated
literature reviews involving a wide variety of sources of information on the geo-
graphical distribution, etiology, transmission, epidemiology, t.reatment, "
prophylaxis, and preventive and protective control measures for sch:.stosom:.asis,
onchocercias:.s, malaria, trypanosomiasis and f:.lariasz.s in humans m Benin Camer-
| oon,, Chad, Libe.ria, Mali, Niger, Senegal, Swaziland, Upper Volta and Zaire.

Such a task reun.red the oollecuon and assession of an estimated 2,000
soientific papers containing infonnation selected and utilized in the preparation
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