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I. INTRODUCTION
 

The American Public Health Association (APHA) has entered in

to contract No. AID/AFR-c-1253 with the Agency for International Develop

ment (AID) for the provision of technical services aimed at providing
 

the basis for AID's contribution to the development of health delivery
 

systems in the lesser developed countries cf Africa, particularly the
 

Sahel region.
 

The contract involves the undertaking of Environmental Health
 

Assessments in selected sites of the Niger River and Lake Chad basins,
 

Liberia and Swaziland and health vector assessments in selected sites
 

of the two basins. The environmental health assessments are to place
 

emphasis on the major endemic diseases, schistosomiasis, onchocerciasis,
 

trypanosomiasis and malaria.
 

As a result of the foregoing, a four-member team visited
 

Liberia between February 11, 1977 and March 4, 1977 on behalf of APHA to
 

undertake environmental health assessments in accordance to the above
 

mentioned contract.
 

A. 	Objectives
 

The objectives of the Team were:
 

1. To carry out an Environmental Health Assessment of
 

Liberia with an emohasis on the major endemic parasitic diseases
 

schistosomiasis, malaria, onchoceroiasis, filariasis and trypano

somiasis.
 

2. To carry out an Environmental Health Assessment of
 

the proposed Upper Bong County Integrated Rural Development Project
 

in accordance with the AID Environmental Procedures and Guidelines.
 



3. 	T-,,am C,;poaition
 

The Teem was comprised as follows:
 

1. Ulric P. Gibson, Ph.D., Environmental Specialist, 

American 	Public health Association - Team leader
 

2. Margaret M. Grigsby, M.D., Professor, Howard 

University - Physician Epidemiologist 

3. 	Ernesto Ruiz -
Tiben, M.S., Sanitarlan/Epidemiologist,
 

Center for Disease Control, Puerto Rico - Schistoso

malogist
 

4. 	 Henry van der Schalie, Ph.D., Professor, University 

of Michigan, Ann Arbor - Mtelacologist 

5. Emmet Dennis, Ph.D., Director, Liberian Institute
 

of Bio-medical Research -
Schistosomalogist
 

The Team for Liberia, with the excetion of Dr. Emmet Dennis,
 

was assembled in Washington, D.C. on February 7, 1977 for briefings
 

by the APHA and AID through February 10, 1977. The Team then
 

departed for Liberia on February 10, 1977, arriving in Monrovia
 

on February 11, 1977. 
Team 	preparations for the studies con

tinued in 	 Monrovia throughout the ensuing weekend following 	which 

the Team reported on its presence and objectives to Mr. Stanley
 

Siegel, Director, USAID Mission on February 14, 1977 and the
 

Honorable Estrada Bernard, Minister of Health and Welfare,
 

Government of Liberia. The very 	cordial welcomes of these two 

gentlemen set the tone for the entire visit and have contributed
 

immensely to the successes achieved. 
To them, 	their staffs and
 

all 	 others with whom we have been in contact (Appendix I) the Team 

expresses 	its sincerest gratitude.
 



II. BACKGROUN INFOk!ATION
 

A. Cotutry Description - General
 

Liberia lies at the southwestern extremity of the western bulge
 

of Africa and is bordered by Sierra Leone, Guinea and the Ivory Coast
 

(see t-ap 1). The land area of the country is 43,000 square miles. The
 

capital, Monrovla, has a population of approximately 100,000. From a
 

narrow strip of level coastal land dotted with lagoons, tidal creeks and
 

marshes, the rolling country rises in a series of plateaus. Low moun

tains are found intermittently throughout the country but are rarely more
 

than 3,000 feet in elevation. Six principal rivers, the St. Paul and the
 

St. John Rivers being the largest, flow to the Atlantic Ocean.
 

Liberia lies within the tropical rain forest belt and has a
 

distinct wet and dry seasons. Almost all rainfall occurs between April
 

and November and averages 150-170 inches annually. Along the coast it
 

may exceed 200 inches. The average annual daily temperature is approxi

mately 80 degrees F.
 

According to the official 1974 population census, Liberia has
 

1.65 million inhabitants divided into 16 recognized tribal groups and
 

about 45,000 descendants of emancipated slaves from the U.S. 
About 5,000
 

foreigners reside in Liberia.
 

The country is divided into nine counties, five of which are
 

costal, viz., Cape Mount, Grand Bassa, Montserrado, Sincoe and Maryland,
 

and the others inland, viz. Gong, Lofa, Nimba and Grand Gedeh. 
These
 

counties are further subdivided into districts, clans and townships.
 

The first rural development projects are planned for Lofa and
 

Bong counties situated in the northeast section of the country. 
The Lofa
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project is already in progress while that for Bong County Is in the final
 

tages of developmenc.
 

B. Upper Lofa County Rural Development Project
 

1. General - The project area is centered on Voinjama in Lofa
 

County in Northwest Liberia (see map). It is bordered by Sierra Leone
 

to the West and by Guinea to the north,and east. The project area covers
 

some 3,300 km2 and contains nearly 14,000 farming families (90,000 people).
 

The climate is tropical withe ample rainfall of over 2,500 mm; topography
 

and soils are suitable for the proposed development program.
 

2. Water - The project area is drained by three major rivers,
 

and intersected with numerous streams. Swamps are formed from the bottom
 

land which is permanently or temporarily waterlogged. Swamp rice culti

vation during tVe rainy season is reasonably assured and a small proportion
 

of swamps have sufficient water for two rice crops a year. The project
 

area contains an estimated 16,000 ha suitable for swamp rice development.
 

3. Local Administration - Lofa County is divided into four
 

chiefdoms administered by elected paramount chiefs, which embrace 32 clans,
 

each with its own elected clan chief, and hierarchy of town and village
 

chiefs and elders. The county is administered by a County-Superintendent,
 

the personal representative of the President, but who reports administra

tively to the Minister of Local Government and Rural Development. In
 

recognition of their importance and considerable traditional influence,
 

the paramount and clan chiefs subject to confirmation by the President and
 

County Superintendent respectively.
 

4. Communications - There is an unpaved primary road linking.the 

main towns of Foya, Kolahun, Voinjama and Zorzor with Monrovia and numerous 
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poorly Maintained feeder roads and tracks link other population centers.
 

The proj, ct would upgrade the maintenance standard of both primary and 

feeder roads. At present there are nine small airfields in the project 

area used only by COL and small private aircraft, however, Liberia air

ways is experimenting with a trial scheduled service between Monrovia and 

Voinjama. As telecommunication facilities with Monrovia are limited to a
 

few COL and private radio sets, the project organization would install its
 

owm radio.
 

5. Ceneral Infrastructure - Social and related services are
 

limited and village water supplies would be improved under the project.
 

While education and health facilities are also inadequate, improvements
 

to education would be made through GOL Community Schools progr&m to be
 

financed in part by IDA and augmented by project farmer training efforts;
 

improved health facilities will be provided through an approved USAID
 

financed rural health program for Lofa County supported by a project
 

financed Schistosomiasis surveillance unit.
 

6. Farming Systems - The upland farming system of shifting cul

tivation consists of rice intercropped with vegetables, maise, peppers,
 

beans, plantains, etc., in the first year; followed by root crops and sugar
 

cane in the second year; thereafter th land is left fallow for five to ten
 

years. This v.ry long falloj period is indicative of the areas relatively
 

low population pressuie. At any one time up to 10,000 ha of the project
 

area will be under upland rice cultivation. A small number of swamps,
 

(about 700 ha), have been developed for rainfed rice cultivation on a semi

permanent basis and are fallowed for a short period every 3 to 5 years. A
 

mixture of local rice varieties are grown on both uplands and swamps without
 

the use of fertilizers or pesticides. Tree crops grown in the project area
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ara coffe 4,600 ha, cocoa 3,000 ha, arnd oil palm 500 ha. Cultivation stan

dardu are low, and fertilizers and insecticides are not ,sed. Total area
 

presently under cultivation in food and tree crops is 19,000 - 20,000 ha
 

anaually, about 10 percent of land suitable for cultivation. The 1971 Cen

sus of Agriculture covering a substantial part of the project area indicated
 

a highly skewed farm size distribution, 90 percent of the farms are less
 

than 4 ha covering 46% of the surveyed area while the remaining 10% of the
 

farms are larger than 4 ha covering 54% of the surveyed area. However,
 

of the remaining 10% about half the farms are less than 10 ha and only 80
 

farms are larger than 20 ha, and many of these larger farms are neither
 

fully developed nor intensively cultivated. Four ha is about the maximum
 

that the typical farm family can handle without hired labor (except at
 

harvesting). Availability of suitable land is not a constraint to improving
 

the production of the smaller farmers. Most farms have some upland rice,
 

and a few also have swamp rice; all farms grow the other traditional food
 

crops for home consumption and some obtain cash income from vegetables and
 

fruit trees. Coffee and cocoa tend to be cultivated by the larger farmers,
 

but many small farmers have small plantings, usually up to 0.5 ha., to pro

vide a cash income. Based on the 1971 Census of Agriculture, the average
 

family labor force is 2.3 adult equivalents on farms of 4 ha or less.
 

Labor requirements are unevenly distributed over the year with peaks from
 

I'arch to June/July (land preparation, planting) and from mid-October to
 

December (harvesting). In between these peaks there is seasonal underem

ployment.
 

C. Upper Bong Rural Development Project
 

1. Characteristics of the Project Area - Traditional agriculture
 

in Upper Bong County reflects most of the characteristics of the small farm
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sector rtnittloned previously, only soma of them stand out in bolder relife. 

The projuct area has a total population of 140,000 wi-h a farm population 

of 300,000 peopi.e living on 19,000 farm holdings. Some 877 of all farmers 

In the region cultivate less than five acres. As much as 40X of rural 

households in Upper Bong cultivate holdings of less than 1.25 acres, which 

is considered to be below subsistence level. The average area farm size 

is only 2.3 acres.
 

Since land availability is not a constraint, the large percentage
 

of below-subsistence farms in the project area is perhaps best explained
 

by the highly cyclical labor requirements of traditional agriculture, due
 

to cropping patterns and climatic variables. It is estimated that the em

ployment capacity actually utilized averages only 15% of the potential over
 

the year.
 

In contrast to Lofa County, the project area of Bong County
 

represents a more difficult challenge, in some respects, to agricultural
 

development efforts. Although the region is closer to product markets than
 

Lofa (the capital of Upper Bong, Gbanga, 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 population 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 protr7cted dry season prevents double-cropping
 

of swamp rice as is possible 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, agricultural
 



cooperatives, three in all, have been operating successfully in Lofa for
 

several yearu. They have trained manaSers and bookkeepers, established
 

carketing services to fanters, bilt 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 small
 

farmers Is still to be attempted.
 

2. Project Coal - To improve the welfare of the rural population
 

in Upper Bong County.
 

3. Project Purpose To increase and maintain agricultural pro

ductivity 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, agricul

tural extension, and improved marketing channels.
 

4. Description of the Project 

a. General Features - 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). The project would have the following components:
 

(i) 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 hectares
 
Swamp Rice 2,050 hectares
 

Coffee 1,500 hectares
 

Cocoa 3,000 hectares
 

Cassava 1,350 hectares
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It Is antictpated that the application of the improved technology
 

being introduced undear this project would result in the following per
 

hectare increases in yields and income:
 

Crop Traditional Project Increment

$/ha $/manday $/ha $/manday $/ha $/manday 

Cocoa 153 4.1 468 4.8 
 315 .7
 

Coffee 191 3.8 855 4.2 
 664 .4
 

Rainfed & Swamp 350 1.5 2.1
546 196 .6
 

Irrigated Swamp 
 - - 724 1.9 - -


Improved Upland 235 1.7 298 2.1 63 
 .4
 

Advance Upland 235 1.7 386 1.9 151 
 .2
 

(Ji) 
Farm to Market Road Construction and MFaintenance - The project will 

include financing for the construction of 170 kilometers of new farm-to-mar

ket laterite roads, the rehabilitation of 130 kilometers of existing roads, 

and the development of a system for the permanent maintenance of the total 

system, i.e., 300 kilometers. It was assumed in the draft PPP that funding 

of rural roads would be provided under the third IBRD Highway Loan. This 

is not now possible since funds under that loan have been committed for 

other projects and funding will now be included under this project. 

(iii) Revolving Credit Fund - Jointly administered by agricultural coopera

tives and the Project Management Unit (PM), approximately US$3.4 million
 

:ould be loaned over a five-year period to finance fertilizer, seed, tools
 

non-recurring labor costs and oth~r input requirements of project partici

pants. Loan money would be available from the time of project start-up,
 

and as the project progresses, a more permanent, appropriate institution
 

would be found to administer the fund.
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(iv) As5dicultural operave )evlo. n- - Six cooparativa societies would 

be or.ani=ed in the project area. With bac'.-up administrative and extension 

stff suport by the project, the co-ops would provide technical assistince, 

:;upervised credit, input supply, limited machinery and produce marketing
 

services to their farmer-members.
 

(v) Aqricultural Fxtension and Credit Supervision - To maintain an exten

sion ratio of 1:50 for first-year participants, 1:100 for second-year par

ticipants and 1:150 through year five, as many as 73 extension aides will
 

be hired. Up to 30 aides (five per co-op) are required for maintenance of
 

a 1:300 ration for 9,000 farmers after the fifth year. Additionally, all
 

co-op3 will have two credit supervisors initially financed by the project.
 

(vi) Training Programs - For the five-year project period, 70 weeks of
 

extension aide training, 23 weeks of co-op staff training and 140 weeks of
 

farmer training are planned. All training will be conducted at the Central
 

Agricultural Experiment Station (CAES) at Suakoko, where in addition to
 

existing facilities the project will construct a farmer training center
 

and dormitory (15-bed capacity).
 

(vii) Agricultural Research - The project will operate an adaptive research
 

program to test new crop varieties and reco-ended practices. Experiments
 

will be conducted at CAES in Suakoko in addition to field trials on the
 

land of project participants under typical small farm conditions.
 

(viii) Health Services - The Schistosomiasis Surviellance Unit of the Lofa
 

County IBD will be expanded to monitor the incidence of schistosomiasis
 

infection in Upper Bong County and in coordination with the Public Health
 

Service make available disease treatment services.
 

-1i



(ix) Project Vanage."ent Pnd Coordination - A sei i-autonomous Project Man

a ement Unit (U) will organize and ad;:.nLstratc project activities for a 

five-year period, after which its functions will be absorbed by the Minis

try of Agriculture, LPNC, and by the cooperatives iu the project area. The 

P U will be divided into five divisions: Administration/Personnel, Agri

culture Services, Training, Cooperative/Credit, and Finance. 

(x) Project Coordination - To integrate the project into the National
 

Governmen, sector, a Project Steering Committee has been established, directed
 

by the Minister of Agriculture to provide policy guidance to both the Lofa
 

and Bong IRD Project. At the local level, a Project Coordinating Committee
 

composed of county officials, tribal chiefs and co-op representatives will
 

be created. At the village level, project beneficiaries will be organized
 

into cooperative sub-groups to coordinate member training, loan preparation,
 

input deliveries, produce marketing and loan repayment activities.
 

(xi) Project Planning and Monitoring Evaluation Unit - The monitoring of
 

the prcject's inputs (resources) and outputs (services) will be divided
 

among the respective PMU divisions in accordance with their unique functions.
 

The evaluation of project success at the purpose and sector goal level will
 

be hardled by a special Monitoring/Evaluation Unit attached to the: PMU. 

This unit will also be responsible for organizing periodic discussion meet

ings with project participants to capture th, ir feedback on project perfor

vance. The unit will also conduct special research studies (on a trouble

shooting model) to explain the causes of project success or lack thereof,
 

to compare the performance of project participants with non-participants
 

and to repeatedly test the assumptions upon which project planning rests.
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(:4i) Establiohment of ProJect Hleadquarters at Suko!to - A project head

quarters would be constructed at Suakoco and include the PIPJ office (15,000 

square feet) and eight staff house3 for senior project staff. Additionally, 

it is planned to construct six small regional offices, a schistosomiasis 

laboratory, and to expand the training center now under construction at 

C.kES. Approximately 33,000 square feet of acco=nodations of different types 

would be constructed during project implementation. 

(xiii) Non-Project Financial Services - In coordination with the Ministry 

of Education, seven "Community schools" -- offering rural-oriented education 

to children and literacy and community development training to adults -

will be constructed and operated in the project area. The establishment 

of the schools will be funded under the "Seccnd Education Loan" from IBRD 

to GOL. 

D. Detailed Features - Swamp Rice - There are already 1,500
 

hectares of traditional and 200 hectares of improved swamp in the project
 

area. By promoting the clearing and leveling of swamp plots and the
 

construction of water control structures (development costs are estimated
 

at circa $500 per hectare) the project expects to create permanent agri

cultural properties of great value. Developnent operations will be spread
 

over a three-year period, with the variety Gissi 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 recoimmended
 

over transplanting, with seed application rates ranging from 60 to 100 kilo

grams 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 development costs) are estimated at
 

$130 per hectare and family labor inputs at 264 mandays. With a 3,000 kg
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yield, an averaga net return of $458 per hectare or $1.71 per wauday is 

cntictpated (after the developmaut loan has been repaid). 

The project would reclaiv. 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 iron toxicity.
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III. FNVIROS4'-:TAL IIEl!.1Ii PROBLI' Li 

A. Hethodolosy 

The Team adopted the following methodology: 

1. Assemble and review all available basic data,
 

docuzents, etc. pertinent to the establishment of the status of
 

environmental health both country-wide and particularly in the
 

Upper Bong County Integrated Rural Development Project Area.
 

2. Carry out epidemiological field studies with a view
 

to obtaining complementary da%.a to those of (1) above. 

3. Assess all of the above information, determine the
 

weaknesses of the existing systems, the needs, the likely impacts
 

of the proposed Upper Bong County Integrat; Rural Developmett 

Project and make relevant recommendations.
 

i. Prepare a comprehensive Environmental Health Assess

ment Report.
 

1. Data Collection and Review - Visits were paid to the follow

ing major sources of availableiba3ic data:
 

a. The Ministry of Health and Social Welfare 

(i) Head Office 

(ii) Preventive Services Division
 

b. The Liberian Institute of Bio-medical Research
 

c. The Ministry of Planning and Economic Affairs
 

d. The Upper Lofa County Integrated Rural Develop

ment Project
 

e. The Schistosomiasis Surveillance Unit, Lofa County
 

f. The Phebe Hospital, Bong County
 

g. The C.B. Dunbar Health Center, Gbarnga, Bong County
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h. Thi Superintendent,s Office, Gbarnga, orig County 
I. The Paramount Chicf'3 Office, Pala!a, i ong County 

J. The Comrs3ioner'i Office, Gbetala, Bong County 

k. The Suako.o Central Agricultural Station, Suakoko, 

Bong County 

1 
 United Nations Development Programme
 

m. John F. Kennedy Memorial Medical Center
 

n. United States Agency for International Development 

The data collected pertain to the major endemic parasitic
 

diseases schistosomiasis, malaria, onchocerciasis, filariasis,
 

and trypanosomiasis; other parasitic diseases such as hookworm
 

and ascaris; environmental sanitation; and the health infrastructure.
 

Generally, only prevalence data were available, and
 

these were based on hospital and health center records of in-patients
 

and out-patients. Incidence data, intensity of infection and morbidity
 

data (where applicable) were not available. 
The reliability of much
 

of the data is indeed questionable because of the general lack of
 

laboratory confirmation of often very doubtful system diagnoses.
 

The exception to this is the Phebe Hospital in Bong County whose
 

laboratories provide excellent diagnostic services and whose records are
 

well kept.
 

2. Epidemiological Field Studies 
- Field surveys have been under

taken to complement the available data and to improve reliability as well as
 

the bases upon which evaluations can be made. 
These surveys were undertaken
 

in Lofa County and Bong County.
 

-17



a. lofa County Schisto.omiai. Survey - The field surveys for 

the appraisal of schLstosomiasis in the Upper Lofa County Integrated Rural 

Develop.enc Project during June/July 1976 (i.e., the rainy season) were 

repeated at this time (dry season) to obtain seasonal variations and perhaps 

for the first time. in Liberia, incidence data on this disease. 

Urine and stool samples (80 each) have been taken from 

the occupants of the same households surveyed last year in Velezela. 

Snail surveys for the intermediate hosts of schistoso-


Miasis were also carried out at three sites in Velezela, the Chinese
 

Rice Demonstration Project at Foya and a stream at Foya Dundu.
 

A snail survey was also undertaken at Seleza, the site
 

of the first new swamp rice field developed under the Upper Lofa
 

County Integrated Rural Development Project.
 

b. Upper Bong County Surveys - The surveys in Upper Bong
 

County Integrated Rural Development Project Area were undertaken to provide
 

general baseline data with respect to the diseases of interest and partic

ularly to provide information for the environmental impact
 

assessment of the Project.
 

Since the major concern is the environmental health 

impact of the proposed increase in swamp rice development, two
 

areas were chosen for survey - one in which swamo rice is the
 

major agricultural pursuit and the other in which there is 

essentially no swamp rice. Discussions with Dr. Owenigale, 

Medical Director, Bong County, Mr. Jo Kolleh Yorwatei, Superin

tendent, Bong County and at a Consultative Staff Meeting of the
 

Superintendent of Bong County, all Chiefs, Mayors and Commissioners
 

of the County led to the selection of Palala as the swamp rice 

survey site and Gbatala as the none-swamp rice site. 
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blood smears and skin snips were taken from 72 persons at Palala 

acd 173 at Gbatala. These persons were also checked for spleen and livar 

eulargemertt.s. Recorded information included tribe, clan, house number, 

at,:e, !x and period of residence. Stool and urine samples numbered 200 

at Cbatala and 114 at Palala.
 

The collection of stained slides (blood smears) and fixed urine
 

and stool samples were taken to the U.S.A. and Puerto Rico for microscopic
 

examination and analysis.
 

Snail surveys were carried out at several swamps, streams and rice
 

fields in and around Palala, Zowienta, Wenshue and Suakoko.
 

B. Findings and Results
 

1. Review of Health Records and Reports 

a. Health Infrastructure 

(i) 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 1{SW is shown on page 20. The Ministry is
 

assisted by various advisory bodies.
 

The Ministry has, over the years, also received assistance from
 

foreign sources such as USAID, WHO and UNICEF.
 

Below the national level, the Ministry has a weak infrastructure.
1
 

This deficiency is emphasized in the report: A Preliminary and Compre

hensive Analysis of the Health Situation in Liberia -- 1976, Bureau of
 

Planning and Development. A review of that report is shown in Appendix II.
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The Irtediate administration of hospitals and clanics is t:he responsibility
 

of local adminlstrators. A medical director is In charge of each region
 

except in Vontusrrado 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 programs in puplic health. How

ever, medical missionaries, Bong Mines and Firestone Plantations Co. play
 

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

missions and concessions supply as much as 50% of the total of health care
 

in the country.
 

The publication, Synci-isis: Liberia VII, gives a good breakdown
 

on the disparity in the distribution of hospital beds between Monrovia
 

(ontserrado County) and other counties in Liberia. The ration being decidedly
 

in favor of l[ontserrado. 

(ii) Bong County 

(a) Population 1976 - 194,191
 

(b) County population with direct access to health
 

facilities - 14, 138
 

(c) Number of health facilities - 36
 

(government clinics - 31)
 

(d) Number of hospitals - 2
 

- Phebe
 
- Sekou Tour
 

(e) Government physicians - 5
 

(f) Dentists - 1 

(g) Other physicians - 8 

(h) Doutor/population - 1/22,830 

(i) Professional Nurses - 27
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Only 7.3%of the Bong County population has direct access to 

health fnctlities. The facilities were built !it relationship to exiuting 

road3. This is the situation in iost of Liberia, for only about 33% of 

the total population is being served. The situation is more acute in rural 

Vreas. 

The Annual Report - 1976 of the IflSW contains statistical data on
 

the various health facilities, personnel and on reportable diseases.
 

The health section of the National Socio-Economic Development
 

Plan June 1976 - June 1980 is shown in Appendix III.
 

b. Major Endemic Disease Problems at Phebe Hospital and C.
 

B. Dunbar Clinic - The major endemic diseasee problems of Bong County were
 

surveyed from data obtained from the MHSW, the Phebe Hospital and the C. B.
 

Dunbar Clinic.
 

Data from Phebe Hospital are shown in Tables 1-4 covering 1973
 

through 1976 (May). These parasitological statistics over a 3 year period
 

reveal that malaria schistosomiasis, onchocerciasis and hookworm are the
 

most prevalent endemic parasitic diseases.
 

Data from the C.B. Dunbar Clinic show essentially the same dis

tribution of the major endemic parasitic diseases. (See Tablp 5)
 

Other diseases of significance were diarrhea, dysentery and
 

leprosy. All of which reflect the poor environmental health and sanitation
 

situation in Bong County.
 

During the period of January 1, to September 30, 1976, the fol

lowing were reported to the IHSW. (See Table 6)
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DISEASE 

Kalaria 

Schistosomiasis 


Pneumonia 


Measles 


Dysentecy 


Cholera 


Diarrhea 


Leprosy 


Tetanus 


Pulm. TB 


Pertussis 


Onchocerciasis 


Infectious Hepatitis 


T 0 T A L 


TABLE 6
 

COIZNUNICABILE DISEASES 

7/A - 9/1/76 

LIBERIA
CASES DEATHS 

42,032 70 


1,077 -. 


3,149 151 


1,420 55 


3,425 

508 8 


15,379 75 


2,303 


446 49 


726 22 


1,161 1 


1,082 


226 

72,934 431 


BONG COUNT 
CASES DEATHS
 

3,465 2
 

191 

87 3
 

46 1
 

28 

- _ 

1,513 2
 

455 

2 1
 

5 

1 

2 

1 1
 

5,796 9
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These figures may be considered as inconplete for the following
 

reasons:
 

1. The Phebe Hospital and the c.B. runbar Clinic reported in 1976
 

the detection of 1,703 cases of schistosomiasis. Although this figure may.
 

reflect mo than one examination on the sane patient and therefore may not
 

represent all new cases, yet the difference in the numbers is significant.
 

2. In the same vein, the figures for malaria in Table 6 contrast
 

sharply with data obtained from the Division of Records and Vital Statistics,
 

?MHSW on symptomatic malaria cases. The cases were reported from clinics in
 

Bong County in 1976 and revealed 37,994. Although not all were probably
 

diagnosed microscopically, again the difference in the figures is significant.
 

For instance, from C.B. Dunbar Clinic alone in 1976, 2,206 cases of malaria
 

were diagnosed front blood smears and for a 5-month period in 1976, the Phebe
 

Hospital made the microscopic diagnosis of malaria in 1,698 cases.
 

Thus it would appear that there is definite under-reporting of en

demic diseases.
 

3. Data from Phebe Hospital for the 5-month period of January I -

Nay 31, 1976, revealed 233 cases of onchocerciasis, 558 cases of Schistosoma 

haematobium infection, 304 Schistosma mansoni infections and 1,698 cases of 

malaria. 

The data from Phebe Hospital and C.B. Dunbar Clinic were obtained
 

from laboratory records and may reflect incidental findings on persons who
 

attended the clinics or were hospitalized for other reasons.
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(I) Malaria - INTRODUCTI01: HIalarla has the highest endemicity among com

v~ruicable diseases in Liberia and constitutes n severe problem.1 This is
 

ahown1 by hospital and clinic records and by limited malariometric sutveys 

carried out a few years ago in the counties of I.ofa, Nimba, Bong, Grand 

1
 
Bassa, and Grand Cedeh.


In this matter, Liberia reflects the situation in virtually all
 

of tropical Africa. Malaria affects practically the entire population of
 

tropical Africa and it has been estimated that every year the disease
 

2 3
causes the death of one million children under the age of 14 years. ,
 

In some rural areas of Liberia, the parasite rate in children is
 

stated to be as high as 80-100%.1 According to the Annual 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.1
 

CLINICAL AND PARASITOLOGICAL INFORNATION - When a non-immune,
 

susceptible person is bitten by an infected anopheline mosquito, the in

fecting forms of the parasite, sporozoites, are injected with the mosquito's
 

saliva. The sporozoites reach the liver via the bloodstream. They multi

ply in the liver, one sporozoite giveing rise to 2,000-20,000 merozoites.
 

This stage of Malaria is clinically inapparent and is called tissue
 

4
 
schizogony.
 

At the end of the incubation period, the merozoites enter the
 

bloodstream and parasitize the enthrocytes. The first clinical attack
 

occurs when the parasites in the blood reach a certain density.4
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Four najor factors determine the pathology of malaria4 :
 

1. 	the rate of asexual multiplication of the parasites in the
 

blood.
 

2. 	the amount of erythrocyte destruction.
 

3. 	the degree of immune response of the host, and
 

4. 	in falciparum malaria, the occurrence of capillary blockage.
 

The severest forms of malaria are caused by P. falciparum malaria,
 

the predominant species in tropical Africa, while P. vivax and P. ovale
 

produce malaria of lesser severity. P. malariae is clinically the least
 

severe, but is actually the most persistent form of malaria.
 

The acute stage of P. falciparum malaria is often fatal, parti

cularly if cerebral or "algid" malaria ensue. Infections due to P. Falci

parum, P. vivax and P. ovale are self-limiting, while infections due to
 

P. malariae may last a lifetime.
 

PRESENT STATUS OF CONTROL MEASURES 

1. Tools and Methods Available for Control4 - In general, control
 

measures may be directed to interfere with one or more links in the chain
 

of transmission: infected man - infected mosquito vector-susceptible man.
 

This could be achieved by:
 

a. 	treating infected persons and thus eliminating the parasite;
 

b. attacking the vector in its larval or adult stages, or pre

venting the vector from breeding;
 

c. protecting susceptible persons through drug prophylaxis or
 

by impeding man-vector contact through the use of mosquito nets, screens
 

or repellants.
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At present, few If any, of these measures are being carried out
 

in LonS County. Valariometric surveys and control measures are applied
 

mainly in Monrovia avd its environs (within a 25 mile radius). 5 , 6
 

No recent data are available on vectors or vector density with 

regard to malaria and Anopheline 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. 5
 

The parasite rate fell from 76% before chemoprophylaxis to 38% afterward. 

REVIEW OF PAST ACTIVITIES AND EPIDEMIOLOGICAL DATA 5 


1. 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.
 

2. GOL and WHO, lalaria 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.
 

3. In 1958, a Malaria Eradication Pilot Prnject (1,EPP-Liberia

16) was superimposed on the previous one. DDT was sprayed at one year
 

cycles, last spray - 1961.
 

4. 1954-57 - A. funestus was predominant at 57%, next came 

A. gambiae - 32% and A. hancocki at 10%. By 1958, A. gambiae represented 

98% and A. funestus only 1.5% of the Anopheline population. 

5. 1961 - Parasite rate - 18.5%. 85% was P. falciparum, P.
 

malariae - 12.5%, P. ovale - 2.5%, mixed ipfections 10.6%.
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6. .laria Pre-Eradication Project (IPEP-Liberia 20), 163. 

Zalarionetric surveys ini Nimba, Bonn, Grand Gedeh, Sinoe, Lofa and Grand 

Bassa revealed parasite rates for all age groups ranging from 57-88%. 

7. Entomological surv'eys in 1965 were done In the sprayed and
 

unsprayed areas of former project Liberia - 16. Seven species of Anopheles
 

were recorded of which A. gambiae was the only one found infected.
 

No subsequent data on Bong County, with regard to malaria surveys,
 

were available.
 

An assessment of malaria incidence 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.
 

A report of this assessment is attached.
 

(ii) Schistosomiasis - 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 hospitalized with schistosomiasis as the primary or secondary diagnosis.
 

Six of the cases were in children less than ten years of age. The remain

der were described as adults. Thirteen cases were S. mansoni (one double
 

infection) and 10 cases were S. Haemetobium 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 than routine stool
 

examinations may indicate. These findings are summarized in Table 7.
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TABL. E 7 

PIIEBE HOSPITAL SCUISTOSOMIASIS CASES 
7/1 - 12/31/76 

AGE SEIX VILLAGE 

7 yrs. Male Wainsue 

Adult* Female Gbarnga 

8 yrs.** Male Gatwah 

Adult Female Kautah 

Adult Female Quaito 

Adult Female Palala 

Adult Female Gbarnue 

Adult Male Kandotterla 

Adult Male Tubman Farm 

3 yrs. Male Gbandala 

Adult Female Melekie 

Adult Female Kayata 

8 yrs Female Dornenai 

Adult Female Gbarnga 

9 yrs. Male Ziensue 

Adult Female Galai 

30 yrs. Male Melekie 

Adult Female Wainsue 

5 yrs. Male Suakoko 

Adult Female elekie 

Adult Male Kokoyah 

Adult Female Siupson Farm 

SCHISTO. SP.
 

S. haematobium
 

S. mansoni
 

S. Mansoni
 

S. haematobium 

S. haematobium
 

S. mansoni
 

S. mansoni and 
haematobium 

S. mansoni
 

S. haematobium
 

S. haematobium
 

S. mansoni
 

S. mansoni
 

S. mansoni
 

S. mansoni
 

S. haematobium
 

S. mansoni
 

S. mansoni
 

S. mansoni
 

S. haematobium 

S. haematobium
 

S. mansoni 

S. haematobium 

* Also amebic live abscess and hookworm. 
** Also hepatitis, hookworm and ascariasis. 
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VA. MILLER'S STUDIES - 1954-1957 - Ia3ic studies relating to 

schistosomiasis were undertaken in Liberia at the former Liberian Institute
 

for Tropical Studies (LITM) at Harbel, Liberia. In the Annual Report for
 

l,'54, the then Director Max M.iller reported treating patients
 

with reprodal or fiuadin - an antimony compound. This drug has
 

drastic side effects and is not the modern drug of choice. 

Dr. Miller studied the urines of 20,000 employees of the 

Firestone plantation. An interesting observation was that
 

"if the urine specimen is taken in the afternoon it will be 

positive in practically 100Y5 of the cases." The results of 

his study appeared in 1957 in a paper with the title: "A Survey 

of Schistosoma haematobium Infections in Liberia" (Amer. J. 

Trop, Med. & Hyg., 6: 712-714). His summary statement is, as 

follows: 

"By examining the labor populations, recruited from 

different parts of the country, of several rubber 

plantations and a mining company located in areas
 

where transmission of Schistosoma haematobium has never
 

been known to occur, it has been possible to determine
 

the general distribution and comparative intensity
 

of this infection throughout Liberia. The coastal
 

half of the country was found to be free of infection
 

as was the entire Eastern Province and much of the 

Western Province. The highest infection rates were 

centered in the upper part of the Central Province 

between the St. Paul and St. John rivers; groups from 

this region showed infection rates above 50 per cent." 
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It is clear from thisz early study of some 20 yoars ago 

thAt the coastal region for some 60 miles or more inland (as 

shown on the map, p. 173) is free of schiatosomiasis, but that 

the region in the Central Province of Upper Bong County around 

Gbarnja had a relatively high prevalence of both Schistosoma 

haemratobium and S. mansoni. 

DR. IWNS VOGEL'S STUDIES - 1958 - In the LITH Annual Report for 1958, 

Dr. Hans Vogel of the Hamburg Tropenkrankheit Institut reported on several
 

studies he made. Some of the information pertinent to this Upper Bong
 

region identifies the follcwing three snail species as important 

to schistosomiasis studies in Liberia:
 

Biomphalaria pfeifferi - at Gbarnga
 

Bulinus (Ph sopsis) globosus - at Baesala near Ganta
 

Bulinus forskalii- fish pond at Suakoko 

These snails are also important species in studies of this disease 

in Liberia today. Dr. Vogel experimentally infected Bulinus globosus 

with Schistosoma haematobium. Since the distribution pattern in 

Liberia had such a characteristic pattern, Dr. Vogel collected water 

samples from some 18 localities with the following water pattern 

distribution: 

(a) without Bulinus globosa and Biomphalaria pfeifferi
 

(7 localities)
 

(b)with B. globosus and without B. pfeifferi 

(6 localities)
 

(c) with B. pfeifferi and with or without B. globosus
 

(5 localities)
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Thes- samples were analyzed by Dr. A. D. Hauck at Firestone Plantation 

Botanical Research Laboratory and the reaults given in Table VII
 

(P. 39) indicate that where Biomhalaria and Bulinu are absent 

the water appears to be very soft. 
Wrhile the differences in Ca,
 

M3 and K are not essentially great, it would appear that relative
 

hardness is an" important factor at sites where the intermediate
 

host snails appear. More analyses on limnoloSical relations to
 

the snail populations are warranted.
 

Dr. Vogel also has information in the 1958 LITM Report
 

with the title "Bilharziasis Survey in the Central Province"
 

which contains some excellent basic information in relation to 

the present proposed study on schistosomiasis in Bong County.
 

He used good criteria to determine whether an infection was
 

acquired iccally or was brought from elsewhere. He also indicated
 

the methods he used for collecting and "shedding" cercariae from
 

snails. Altogether he studied ;21 communities in Central Province
 
which essentially includes Bong County. He examined: 
 1737 urines; 

1086 stools; and 2552 snails. 
While the rates in both species
 

of schistosomes were quite high (see Table VIII, p.44), he found
 

that for S. mansoni it was mugh higher than he !xpected. A
 

table giving the vector snails for specific localities in the
 

Bong area (Table IX, p. 45) will prove important for reference 

in future studies of prevalence in the region. It is again
 

evident that there are marked seasonal variations both in the
 

density of snails and in the snail infection rates at the 37
 

stations listed. For example, Dr. Vogel observed a wide range
 

of variation at Beisala and then stated:
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"Pubably the effects of the dry season, lowering of
 

wdter level, intensive sunshine and very high water 

temperatures, had killed off the greater part of the 

snails. only in places shaded by high swamp plants 

a few snails had survived." 

This observation was f'ollowed by an astute suggestion for the
 

need of complete studies on seasonal variations which "promise
 

interesting results as well as indications as to the optimal
 

t. sne for future applications of molluscicides."
 

Finally, the LITM 1958 Report gives Dr. Vogel's obser

vations on studies of the life history of some Liberian trematides
 

in which he reported two species of strigeid cercariae. Since
 

they have forked-tail cercariae somewhat similar, but not the
 

same, as schistosome cercariae, the field and laboratory assistants
 

will need training to learn how to separate them from the character

istic forms to be recognized as schistosomes.
 

DR. HAROLD J. WALTER'S OBSERVATIONS - 1960 LITM REPORT - Some of
 

the results of Dr. Walter's studies are given under the caption: "Field
 

Studies on the Ecology and Bionomics of Snail-Vectors of Schistosomiasis."
 

In his extensive survey, Dr. Walter made a number of significant observations.
 

He conducted a year-round study of schistosome snail intermediate hosts at
 

hosts at four stations: Beisalah, Gbanga, Cuttington and Toendee.
 

His results showed that "snail populations reach peak dimensions
 

early in the year toward the end of the dry season." At Toendee
 

a.ulinus globosus during the first half of the dry season 
was
 

slow but there was "a six fold increase in numbers within a two
 

month period ending in April." Then there was a drastic decline
 

-39



over the next ture months. At maximur, production the collecting 

rate was 7.2 snails per man-minute: at Beisalah it was 1.2. 

For Biomphalarla pfeifferi, the rate at Cuttington was 7.3 

while at Gbanga it was 6.0. In his use of markers to establish 

water levels or depths, he got fluctuations as high as 28 inches.
 

Low water levels correspond with high water temperatures 

so that Bulinus globosus at Beisalah registered a high of 349C,
 

while at Toendee it was 250C with a range of 230 to 260 C. In 

the Biomohalaria habitats the snails thrive at 250C to 319C.'
 

Other limnological observations indicate: a wide range of pH
 

with higher pH at the end of the dry season. His studies
 

involved measuring MO alkalinity, free C02, 02 (higher in
 

heavy vegetation); the alkalinity at Toendee and Cuttington
 

ranged from 10 to 20 ppm.
 

Disturbing the canals did lower the Bulinus snail 

populations; the young Biomphalaria were hard to collect and 

found a great increase in young during February at Gbanga. 

Young snails occurred throughout the year and egg-masses were 

often hard to find. For Bulinus globosus the eggs were common 

in February and March with the peak development of adults in 

March. Bulinus forskalii appeared at Beisalah in small numbers. 

At the Cuttington station he found 7 species of mollusks; 

B _-larip pfeifferi, Bulinus globosus B. forskalii, Gyraulus 

costulatus, a Segmentorbis, and a finger-nail -clam - Pisidium
 

In all some 330 sites were examinel of'which but half
 

yielded mollusks. The habitats were distributed in the following
 

categories: 215 were in creeks and rivulets, 25 in rivers, 70
 

in pools or ponds, 2 in lakes. Many of these habitats joined
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rice fields or m.rshesi. Thij prosram w1s an extensive survey
 

In which Bulinus globouti waa found at 1121 sitn nnd was more 

prev.ent than any other mollusk; none were found inthe Eastern 

Province. Biomphalaria pfeifCVri was one of the least common 

of the mollusks. 

In the 1961 LITM Report, Dr. Harold Walter provided
 

additional inform-ation relating to the Upper Bong County program.
 

A field trip in December, 1961, enabled him to establish 40
 

stations with 3 of those in Suakoko-Gbarnga area and the remaining
 

37 in Zorzor, Voinjama and Kolahun. Among those,22 yielded
 

snails, with Bulinus globosus the most common appearing in 14
 

localities, while Biomphalaria pfeifferi was found only at
 

three sites in the Central Province. Of the 255 Bulinus collected
 

only one shed schistosorue cercariae; it was from the station
 

at the Obanga Methodist M.1ission Farm. Surprisingly 25% of the 

bulinids collected shed strigeid cercariae - not to be mistaken
 

for the somewhat similar forked-tailed schistosomes. The
 

Biomphalaria with schistosome infections also came from the
 

same Mission Farm where % of those snails were infected.
 

DR. D.M. LEVINe'S STUDIES - 1961 - In the same 1961 LITM Report, Dr.
 

Levine gave a method used to culture 5 species of intermediate host snails
 

while he tried to maintain them in a uniform way he found great variation
 

in snail production. He thought that the well water used was too
 

acid. Hence he began to use distilled water to which marble chips
 

were added. For some excellent information dealing with culture
 

methods a recent paper by Dr. Yung-san Liang should prove helpful;
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it has tlh2 title: "Cultivation of Bullinu3 (Physon3ia) globosus 

(:.!orelet) and Bio.mphalar!a pfeifferi pfeift'eri (Krauss), Snail 

Hsts of Schiato3omiasis." (Sterkiana, 11o. 54:25-75, 1974). 

It is of interest to note that Dr. Levine also
 

successftlly infected Bulinus forscalii in the laboratory. 

While this snail can carry infection in the field it is not
 

as common and widespread a species so that its importance in 

transmission remains questionable. Its ecology is more like 

that of Bulinus globosus; it usually is found in flowing water. 

DR. WRM. A. SODEMAN'S REPORT - 1973 - While stationed at the LITM, 

Dr. Sodeman made a survey from November.1967 to February 1968, along a 10 

mile stretch of the road in the Suakoko area. He stated: Within this 

special study area 3 monthly visits were made." His assess

ment was givenin the article with the title: "The Distribution 

of schistosome vector snails in Central Liberia (Ann. Trop. 

Ied. & Parasit., 67: 377-360, 1973). In this article he reported
 

(p. 360):
 

"This modest prevalence of stites positive for vector 

and infection should be contrasted with the prevalence 

of human infection. Surveys at schools at Suakoko 

and Gbarnga showed the prevalence of S. mansoni was 

49.6% of 328 school children in Suakoko and 66'.of 

221 children in Gbarnga. The prevalence of S. haematobium
 

was 49.71 of 380 children in Suakoko and 44.4,0 of 234 

children at Gbarnga. Complete results of the parasitic 

survey will be reported in detail, but these preliminary
 

figures suggest a substantial prevalence of disease com

mnensurate with the prevalence of vector snails and parasites."
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SU.M\RY - "A systematic survey for the presence of scbiotosome 

Intermediate host snails was carried out in central Liberia
 

during 1967-68. Bionphalaria pfeiffPri t:nd Bulinu3 globosus, 

the previously identified hosts for Schistosorna mansoni
 

and S. haematobium respectively were present at 40 of 177 

sites visited (22.3%) and infected snails at 15 (8.5%) of 

the sites. B. pfeifferi and B. globosus sites seemed equally 

prevalent, but S. mansoni-infected sites outnumbered 

S. haematobium sites 3 to 2. Of the many kinds of sites 

sampled only seepage wells were regularly free of host snails. 

Surveys of human infection on the study area indicated a 

prevalence for S. mansoni of 56%,o of 549 children and a prevalence 

for S. haematobium of 47.7% of 614 children." 

THE ROBERT HIATT AND ERNZSTO RUIZ REPORT - 1976 -- SCHISTOSOMIASIS
 

IN UPPER LOFA COUNTY, LIBERIA - This report contains many important observa

tions on conditions as they relate both to the intermediate and definite
 

hosts. Some of the essential information relating to snail
 

studies is contained in section "B" (pp. 8-9). These recom

mendations are sound and bear repeating for future Bong County
 

surveys. Just how this work can best be implemented could be
 

determined within the Snail Surveillance program. The stress
 

again should follow the pattern here recommended in that once
 

the baseline information is established "surveillance should 

be tied to control." The policy of the program was well stated: 

"On the basis of this interpretationof the project's 

objectives, we recomumend that the purpose of surveillance 

be to find infected people and snails, and to apply 
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appropriate control meazures. 
In terms of protecting
 

the inhabitants, we do not see the benefit of 2 to 4
 

years of surveillance alone and believe that contro2
 

measures can be instituted early in the course of the
 

project."
 

(iii) Onchocerciasis -
The most dramatic form of filariasis is onchocerciasis
 

or river blindness caused by the worm Onchocerca volvulua, which is trans

mitted by the black fly, Simulium damnosum.1 0
 

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 in rural areas. 1i
 

Burch, et al. found the highest prevalence of skin nodules and positive
 

skin snips was among people from Western Liberia, while there were fewer
 

microfilaria carriers from the coastal belt.
 

Data on parasitological and clinical findings from a homogeneous
 

rural population at Bong Range were evaluated by Frentzel-Beyme.II He
 

found that from a sample of 1,252 persons from a total population of about
 

1.5,000 of the Kpelleh tribe, 783 (63.2%) were carriers of microfilariae of
 

0. volvulus. Age-specific prevalence rates revealed that at an age of 16

18 years more than 50% of the population had detectable larvae in the
 

gluteal skin. Among the adult population, the male sex showed a significant
 

predominance of positive results.
 

The rate of blindness of 1.18% found in the Bong Range was more
 

than twice as high as in onchocerciasis free regions of Liberia. Blind
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ness appeared related to onchocerciasts in the wajority of cases. The 

average age of onsat of blindness was 48 year3. In the unilaterally blind,
 

the average age was 40 years and the blindness seemed less related to
 

onchocerciasis.
 

The study by Frentzel-Beyme1 2 on blindness in Liberia with rela

tion to ozichocerciasis suggested that 50% more blindness occurred than
 

would be expected without exposure to onchocerciasis sometime in life.
 

Studies on the epidemiology of onchocerciasis in Liberia included
 

a survey on the breeding places of the vector Simulium damnosum, which
 

1 3 

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.
 

Carms and Vajime1 4 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 systems.
 

Brinkman1 5 studied quantitative measurements on skin snips in
 

onchocerciasis. He found that the largest proportion of microfilariae in
 

skin snips emerged within the first 30 minutes after immersion in
 

Normal saline.
 

Laboratory records of the Phebe Hospital and C.B. Dunbar Clinic
 

on skin snips show a positivity range from 33% to 51% over the period of
 

1973-1976.
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(iv) Trypanosomiasis - This disease is not widespread in Liberia. Howeve-, 

in many parts of the country there are several species of tsetse fly capable 

of transmiitting trypan.osonlasis. In the mid-60, surveys indicated that the 

dijease seemed to be limited to northern Liberia. The small number of cases 

found there indicated that trypanosomuasis is not now a major health problem. 1 

Review of record3 at Phebe Hospital for the period of 1967-77 revealed only
 

13 cases, most were residents of the proposed area.
 

In view of the fact that trypanosomiasis does exist in Bong
 

County raises the possibility of increased incidence with increased swamp
 

rice production. The reason for this statement is as follows:
 

A reservoir of easily transmissible trypanosomiasis exists among
 

the Kissi tribe along the border. To reasons are given for this endemic
 

focus:
 

1. The Kissi raise swamp rice in a tsetse habitat and
 

2. The Kissi are migratory. They live in small settlements
 

surrounded by inadequately cleared vegetation so that the tsetse fly breeds
 

in the immediate vicinity.
1
 

At present, it does not appear that trypanosomiasis is a major
 

health problem in Bong County. However, Sekou Toure Hospital reported 5
 

positive slides for trypanosomes in May 1976.
 

Again, a brief review of hospital records on all persons hospi

talized at Phebe Hospital over the 10-year period, 1967-1977, revealed only
 

13 cases. The species of parasite was identified only twice and that was
 

T. Gambiense. The two most recent cases seen in February 1977 were suspected

as being due to T. Rhodesiense. The hospital does not routinely do studies
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on blood for trypanosomes. However, because of its acute nature, patients
 

with Rhodesian sleeping sickness will usually seek medical aid.
 

A summary of the trypanosomiasis cases is shown in Table 8. These
 

findings indicate that although trypanosomiasis is endemic, it does not
 

appear to be a major problem at this time.
 

v) 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 this time. One report from Sekou Toure
 

Hospital for April 1976 revealed eight out of eight positive coverslip exami

nations 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
 

exist from the records of the Phebe Hospital and the C.B. Dunbar Clinic as to
 

the incidence of this infection.
 

(vi) Other Parasites - Intestinal parasites were quite prevalent, expecially
 

hookworm in laboratory summaries from Phebe and C.B. Dunbar Clinic. Hookworm
 

and ascaris were the most prevalant. (See Tables 1-5.)
 

2. Epidemiological Field Studies 

a. Lofa County Schistosomiasis Survey
 

(i) Laboratory analysis of urine and stool samples collected in the village
 

of Vezela have not been completed at this date.
 

(ii) Malacological Surveys at Sites Visited in 1976: Revisited in 1977 -

Velezala
 
Feb. 17 (1) creek across road from Velezala
 

conditions as given in Table 3 of previous report
 

no snails found.
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TABLE 8
 

PHEBE HOSPITAL TRYPAIOSOMIASIS CASES 
1967-1977
 

DATE CASE # 

1/7/67 1 

718/67 2 

9/29/67 3 

7/31/70 4 

11/24/71 5 

2/1/72 6 

3/31/75 7 

10/27/75 8 

3/13/76 9 

3/19/76 10 

1/26/77 11 

2/15/77 12 

2/21/77 13 

AGE 

3 yrs. 


38 yrs. 


26 yrs. 


12 yrs. 


6 yrs. 


41 yrs. 


42 yrs 


Adult 


9 yrs. 


17 yrs. 


26 yrs. 


Adult 


Adult 


SEX 

Male 


Male 


Male 


Female 


Male 


Female 


Male 


Female 


Male 


Male 


Male 


Female 


Male 


VILLAGE 


Gbatala 


Samay 


Gbekon 


Tonkpayah 


Nyenwuma 


Gbanga 


Taylorata 


Wainsue 


Ivory 


Coast 


Garyea 


Gbanga 


Yontah 


Samoyed 


REAfLS 

Recovered
 

T.gambiense, Recovered
 

Expired
 

Discharged 8/5/70
 

T.gambiense, Discharged
 
11/29/
 

Discharged 2/19/72
 

Discharged 4/25/75
 

Discharged 11/17/75
 

Typhoid Fever,
 
Discharged 3/29/76
 

Discharged 3/27/76
 

Expired 2/3/77, 4 mos.
 
after onset
 

Still Hospitalized at
 
Report
 

Expired, Prob. T.rhod.
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(2) Z!.'iba River, L mile south of villaei 

sanly and irregular bottom; no snails found. 

(3) swanp, flowing into river, mile south of 

village conditions dry; no Bulinus forskalii 

found swamp had many large Lymnaea 

Saliga 
Feb. 18 (i) swamp rice field being expanded 

many Bulinus globosus within the rice paddies 

46 B. globosus examined Feb. 19; none infected 

Feb. 19 (2) Seliga stream, about 1 mile ndrth of village 

collected 34 Bulinus globosus; all on or 

buried in mud along shore; 29 uninfected; 3 

with strigeids; 1 with schistosome; 1 double 

infection 

Foya 
Feb. 20 (1) Foya Dundu 

stream with sandy bottom; women washing clothes 

24 Bulinus globosus in mud along shore 

none infected 

(2) Chinese Rice farm 

13 Bulinus globosus on mud in the rice paddies; 

none infected,2 Lymnaea 

Zorzor 

Feo. 22 stream north of Zorzor on road to Yeala 

Bulinus globosus abundant in area used as a 

dump;none infected 
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b. BongCounty Suzveys -


Mi Malaria
 

GBATALA 

A non-swamp rice area. 

Number of huts - 362 

Approximate population = 679
 

A sample of 172 persons was examined for splenomegaly and hepa

tomegaly. Blood films for malaria and other blood parasites, skin snips for
 

onchocerciasis and urine and stool samples for Schistosome ova and other
 

intestinal parasites were obtained.
 

No trypanosomes or microfilariae were detected on the blood films.
 

The remainder of the results of the survey for malaria and onchocerciasis
 

are shown in the following data.
 

Distribution of Parasites among 172 subjects.
 

1. Plasmodium Falciparum
 

Number positive = 51
 
=
Percent of subjects 29.65 or 30%
 

Percent of malaria parasites = 61.4%
 

2. Plasmodium malariae
 

Number positive = 30
 
Percent of subjects = 17%
 
Percent of malaria parasites = 36.2%
 

3. Plasmodium ovale
 

Number positive = 2
 
Percent of subjects = 1
 
Percent of malaria parasites 2.4%
 

Gametocyte Rate
 

P. Falciparum
 

Number positive 5
 
Percent = 9.8% or 10%
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TOTAL POSITIVE 'CP ?'ALARIA - 83
 
PERCENT POSITIM - 48%
 

Spleen Rate - 14%
 
Parasite Fate - 48%
 
Cameotocyte Rate - 10%
 
Infant Parasite Rate = 25% (2/8)
 

Approximate population of Cbatala 679
 
Percent of population studied = 25%
 

Prevalence (the total number of cases of disease at a certain
 

time in a designated area).
 

Based upon.a population sample of 25% (172) total positive for
 

malaria was 83 (48%).
 

172:679 	: 83:X
 

172X 56,357
 

X 327 

327 - Estimated total number of malaria cases in Gbatala at the time of the
 

survey.
 

Approximately 48% of the population was infected with malaria.
 

The incidence rate cannot be calculated as it refers to the num

ber of new cases during a specific time divided by the population in the
 

area. 
The data on new cases in Gbatala are not available.
 

The prevalence per 1,000 population would be 481.
 

327:679 	: : X:1,000 

679X = 327,000 

X 	 327,000
 
679
 

X =481
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TABLE 9. GBATALA AGE AND SEX DISTRIBLTION OF MALARIA 

MALARIA SP. TOTAL TOTAL 

AGE 

2 yrs. 

2-9 yrs. 

10-14 yrs. 

P.I.
N F 

5 3 

7 17 

3 4 

P.M.)
M F 

1 2 

4 4 

0 3 

P.TMALARIA
N F CAS1'S 

0 0 11 

0 2 34 

0 0 10 

IN
ACE GROUP 

1I0 males 
1919 

females 
,20 males 

52 .12 

>32 females/.6 maes 
20 ' 

N 1 4 femaes 

PR'CET INTECTED 

/.607 H 
57.8% 6 

55.5% F3 7. H 
65.3 5% 

5. , 71.8 %F
50% 50%. M 

'50% F 

15-19 yrs. 0 4 1 3 0 0 8 17, 47% ' 
l !4 females " r50% 

/0% N 

20-24 yrs. 0 4 0 5 0 0 9 15 all females 60% 

2 males 1-50% M Number of males in sample small 

25-29 yrs. 1 1 D 3 0 0 5 15.3!females Figure probnbly not s--nifimant 

7 males 0.7% 

30-39 yrs. 0 0 0 1 0 0 1 13 6 7.6%' Infection rate low in age group 

404 ys1 02 0 
8 7 males 37. 
40-7fale0 1 2 0138female 

8.5%M
NI 0 0 % F 

Number of females 
be significent 

too low to 

50-59 yrs. 1 0 0 0 0 0 1 5 5 males6 1.1female 
1 .16.6% 20% M Number of fnales too lcv tobe07,.fican07r be significant 

15 males 07 

:: 60 yrs. 
S1 

0 0 0 0 0 0 0 6l 
female 

0% 
I 

' 
0Z.F 

Number of females too low to 
be significant 

1 0i00-Z Number too !e-,to be 
UNKNOWN 1 0 0 0 0 0 1 1 male 100% 0% F significant 

T 0 T A L- 18 34 9 21 0 2 83 172 48.25%393% 

53.7% F 



PALALA
 

A swamp rice area.
 

Number of huts - 201
 

Approximate population = 455
 

A random sample of 10% of the huts (about 120 people) was
 

selected and 71 turned up for the assessment. However, urine and stool
 

containers were issued to all in the sample and those who did not come for
 

blood sampling returned 2 days later with urine and stool samples.
 

The skin snips for onchocerciasis revealed 4 positive (5.6%).
 

No trypanosomes or mlcrofilariae were detected on blood films.
 

The remainder of the results of the survey for malaria and ocho

cerciasis are shown in the following data.
 

Distribution of Parasites among 71 subjects.
 

1. Plasmodium falciparum
 

Number Positive = 28
 
Percent of subjects = 39%
 
Percent of malaria = 71.8%
 

2. Plasmodium malariae
 

Number positive = 8
 
Percent of subjects = 11%
 
Percent of malaria = 20.5%
 

3. Plasmodium ovale
 

Number positive = 3
 
Percent of subjects = 4%
 
Percent of malaria = 7.7%
 

Gametocyte Rate
 

P. falciparum = 0
 

TOTAL POSITIE FOR MALARIA 39
 
=
PERCENT POSITIVE 55
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Spleen Rate - 21%
 
Parasite Rate - 55%
 
Infant Parasite Rate - 66% (only 3 infants less than one year of age)
 

Approximate population of Palala - 455
 
Percent of population studied 15%
 

PREVALENCE - Estimated total number of malaria cases at time of survey 249. 

71:455 	: : 39:X 
71X = 17,745 
X 17,745 

71 
X 249 

Estimated prevalence per 1,000 population.
 

249:455 	: : X:1,O00
 
455X 249,000
 

X 249,000
 
455 

X 547 

DISCUSSION:
 

CBATALA
 

MALARIA - A spleen rate of 14% indicates that malaria is mesoen

demic in Gbatala.
 

The 	parasite rate was 48% and P. falciparum constituted 61.4%
 

of 	malaria parasites seen.
 

The 	infant parasite rate of 10% indicates that malaria is being
 

transmitted during the dry season. Also a gametocyte rate of 10% carries
 

the 	same connotation.
 

Roughly half of the population was infected with malaria at the
 

time of the survey (the dry season).
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TABLE 10. PALALA AGE AND SEX DISTRIBUTION OF MALARIA 

AGE 

2 yrs. 

2-9 yrs. 

P.F. 
M F 

1 0 

7 5 

MALARIA 
P.M. 
i F 

1 1 

1 2 

SP. 
P. 0. 
H F 

0 0 

1 0 

TOTAL 
MALARIA 
CASES 

3 

16 

TOTAL 
'IN 

ACE CROUP 
/3males

5 z60% 

females 

2 males 

".14 females 

PERCENT INFECTED 

66.6% males 

*2 50% females 
9%males 

-50% females 

P.EYARS 

10-14 yrs. 4 1 0 0 0 1 6 9 males 

3 females 

66 .66.6% males 

"-66.6% females 

L" 
15-19 yrs. 

tn! 

20-24 yrs. 

2 

0 

4 

1 

0 

0 

0 

0 

0 

0 

0 

0 

6 

1 

9 2 males 

K 7 females 
7i male 

4 
N"-3 f emales 
,l male 

66 .6Z,10Z males 

-57% females 

25% . 0% males 

33% females 
/ 07%males 

25-29 yrs. 

30-39 yrs. 

40-49 yrs. 

0 

1 

0 

0 

0 

0 

0 

0 

0 

20 

0 

0 

00 

0 

0 

1 

0 

1 

1 

4 male 
3 females 

7 2 males 
73z_71 

5 females 
3 //2males 

0Z 

3 3 

7.emaes 
80% females 

/50% males 
8 

' 0% females 
7 ,/'0% males 

Small Numbers 

Small Numbers 

Small Numbers 

Ifemale "'i0O% females 

50-59yrs. 0 0 0 1 0 0 1 
1 

"2 

male 

females 

0% 
"33 

'-507 females 
Small Numbers 

60 yrs. 0 0 0 0 0 0 0 0 0% 

T 0 T A L 15 13 2 6 1 2 39 71 54.9Z 

NOTE:. 2 infants 1 yr infected, indicating dry season transmission. 



The highest rate of infection was in the 2-9 year age group,
 

after that age, the infection rate tended to fall. In six persons ' 60
 

years of age, no malaria parasites were noted. The majority of subjects
 

were lifetime residents of the village.
 

PALALA
 

MALARIA - A spleen rate of 21% indicated that malaria is meso

endemic in Palala.
 

The parasite rate was 55% and P. falciparum constituted 72% of
 

malaria parasites seen.
 

Because of the small sample of infants 1 year of age, the
 

infant parasite rate of 66% may not be accurate. However, this does indicate
 

that malaria is transmitted during the dry season in Palala.
 

Half the population was infected with malaria at the time of the
 

survey (dry season). The highest rate of infection was in the 10-19 year
 

age group and in the 30-39 year age group, however, no group showed less
 

than 33% infection rate except the 20-24 year age group which had no infec

tion (only 4 persons).
 

(ii) Schistosomiasis - GBATALA VILLAGE: Out of nearly 200 urine samples
 

collected, 162 have been microscopically examined. Twenty-eight (17%) nave
 

been found positive for S. haematobium eggs. An egg count of 1200 eggs/10 ml
 

of urine has been recorded in one positive individual. Sixty-three of nearly
 

200 stool samples collected have been examined. Nine (14%) have been found
 

positive for S. mansoni thus far. The highest egg count recorded to date is
 

one with 1,164 eggs/gram of feces. Results of 114 stool and urine samples
 

collected in Palala are still pending.
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NACOLOGICAL SURVEYS -


Palala
 
Feb. 21 (1) 	stream on road south of village; dry with stagnant poola; no
 

snails
 

(2) stream west 	of village; stagnant pools, no snails
 

(3) clothes washing site on river in forest; deep pools; no snails
 

(4) Charlie Too's Rice Field - a long way from Palala at Zowienta;
 

extremely dry - no snails
 

Wainsu
 
Feb. 23 several streams along road examined; o snails; a rice farm without
 

snails; "Molluscicide" mentioned turned out to be rice fertilizer
 

Suakoko
 
Feb. 24 Pond on Tubman Research Farm - Found Biomphalaria pfeifferi
 

abundant along shore in vegetation. Fish ponds almost dry and
 

without snails; Lymnaea along with the Biomphalaria - cattle enter
 

pond so watch for fascioliasis!
 

.(iii) Qnchocerciasis - Skin snips done on 71 subjects by the team at Palala 

revealed microfilariae in 5.6% of the sample. The skin snips done at Gbatala 

dri, .-out before they could be read. The finding of only 5.6% infection rate 

at Palala contrasts with the average of 40% infection rate at Phebe Hospital
 

and 63% rate in the survey by Frentzel-Beyme. This may indicate that at pre

sent, the water conditions at Palala are not conducive to Simulium breeding
 

(stagnant pools and dried streams). Also because of work site conditions of
 

no privacy, snips were taken from the calf rather than the buttocks. However,
 

it is known that Simulium flies may be distributed irregularly. A good refer

ence on Simuliidae and their control is a paper by Jamnback.16 Also papers
 

by Quelennec17 and by Quillivere, et al.18 are useful references on Simuliidae

(iv) Other Parasites - (Pending Results of Schistosomiasis Studies) 
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3. Environmental Sanitation - Environmental Sanitation is
 

generally poor throughout most of Liberia and constitutes the vajor factor
 

affecting public health nationally. The prominence of malaria, various
 

helminthiases, parasitic and enteric diseases, and schistosomiasis among
 

the major causes of morbidity and mortality throughout the country clearly
 

point to the very low level of sanitation.
 

The effects of poor sanitation are magnified by climatic conditions
 

and topography which favor the propagation of insect vectors and intermediate
 

hosts of communicable diseases, water borne and other intestinal parasites.
 

Extensive flooding of low-lying areas by heavy rainfalls result in the con

tamination of water supplies, the proliferation of insect vectors and the
 

spread of mycotic infections.
 

The most accute environmental sanitation problems are the severe
 

lack of adequate potable water supplies, the improper disposal of human wastes,
 

the proliferation of disease vectors and irtermediate hosts, and poor food
 

handling.
 

The assignment of priorities, allocation of resources and a lack
 

of understanding of the relationship between personal hygiene and cleanliness
 

to disease are among the major contributory factors to the continued existence
 

of these problems. Thus in Monrovia where most of the health resources are
 

concentrated and personal hygiene is better, environmental sanitation is
 

generally of a higher level.
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Institt:t Lonal Arrangements 

Ministry of Health and Social Welfare (mSW) 

The Ministry of Health and Social Welfare through its Bureau of
 

Preventive Services has broad responsibilities for environmental sanitation
 

throughout Liberia. It's functions are more of an advisory and monitoring
 

nature than one concerned with the execution, operation and maintenance of
 

sanitary works and facilities. The provision of water supplies, for instance,
 

is mainly the responsibility of the Ministry of Local Government and the
 

semi-independent Public Utilities Authority. The Ministry of Health and Social
 

Welfare provides these agencies and the public with technical advice on water
 

supply systems, the design and location of wells, septic tanks and pit latrines.
 

The water supply and sewerage systems of the private concessions do not come
 

under the jurisdiction of the Ministry of Health and Social Welfare. The
 

Ministry reportedly does not have the legal authority to regulate water supply
 

and waste disposal systems and facilities. It, however, is authorized to regu

late the quality of meat displayed for sale and to regulate and certify food
 

establishments.
 

The Bureau 6f Preventive Services executes its environmental sani

tation functions at local levels-through the County Conmnunity Health Departments.
 

The Environmental Health Divisions of these Departments are usually staffed by
 

a few health inspectors surpervised by an Area Environmental Health Supervisor.
 

Staffing, funds, supplies and logistic support are generally grossly inadequate
 

for effective operations. Expenditures of the Ministry for preventive services
 

generally, and environmental sanitation in particular, are virtually miniscule
 

in view of the severity of the problems and their significance to public health.
 

During the 1970's preventive services have been allocated less than 10% of the
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health budget which in turn represented about 7.3% of the national budget.
 

The 1976-77 budget allocated $1.185 million to preventive services out of
 

a health hudget of $11.82 million (Basic Information for a Country Profile,
 

mHSW,1977). Of this, a mere $0.47 million were allocated to administration
 

and environmental health with approximately $0.3 million being accounted for
 

by personnel. A strong case can be made for significantly increasing these
 

allocations.
 

Water Supplies
 

The Ministry of Health and Social Welfare (Basic Information for
 

Country Profile, Jan. 1977) has estimated that approximately 6 to 9% of the
 

population of Liberia was served by public water supply systems in 1975.
 

Approximately 97% of those served lived in Monrovia, the capital with the
 

remainder in the towns of Harper and Greenville. These three.public water
 

supply systems are operated by the Public Utilities Authority. These systems
 

served approximately 52% of the population of Monrovia, 15% of Harper and 21%
 

of Greenville.
 

Small, non-potable water supply systems serve the government admini

strative compounds in the counties while the Phebe Hospital, Bong County and
 

private concessions such as the Bong Mines and the Firestone Rubber Company
 

have potable systems.
 

A limited number of hand-dug wells are in use in rural towns as well
 

as in Monrovia. Generally, however, the inhabitants of rural towns and villages
 

obtain their water supplies for all domestic use from polluted creeks and
 

swamps. The hand-dug wells are generally about 3 ft. in diameter, less than

35 ft. deep with a few achieving depths of 75 ft. They are usually completed
 

in sands and gravels in the low-lands or limestone in the highlands. Usually
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they are located much too close to pit latrines of approximately the same
 

depths and have improper sealing wooden covers. The ropes used to lower
 

buckets and other containers into the wells are allowed to drag all over
 

the surrounding area thus becoming another source of pollution. It is
 

therefore not surprising that the Area Environmtal Health Supervisor,
 

Bong County, reports that all water samples taken from wells throughout the
 

county have shown high coliform counts.
 

This general lack of potable water supplies must be a major con

tributor to the prevalence of not only the enteric diseases but also diseases
 

such as schistosomiasis and onchocerciasis from the use of polluted bodies of
 

surface water.
 

The government, with international aid, has developed some plans
 

and programs for improving Llie situation. Through a bilateral program with
 

the Federal Republic of Germany, potable water supply systems are to be con

structed in the six county towns of Voinjama, Gbarnga, Sanniquellie, Buchanan,
 

Zwedru and Robertsport. Feasibility studies have been completed and bids
 

invited for the construction of three in the towns including Gbarnga, the
 

capital of Bong County.
 

The United Nations Development Program is providing financial and
 

technical assistance as well as equipment for the rural well drilling and
 

toilet construction programaimed at providing five 4" diameter tube wells
 

with hand pumps and five pit latrines in each of 200 selected communities.
 

Fifty wells have been completed to date at average depths of about 60' in areas
 

along main roads. With 4 drilling rigs in use, it is hoped to progress at
 

the rate of about 100 wells per year.
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The National Socio-Economic Development Plan 1976-80 also provides
 

for the expansion of the Mqnrovia water supply systera from a capacity of 8
 

million gallons per day to 16 million gallons per day of potable water.
 

Sewage Disposal
 

The only public sewage disposal system in Liberia serves a section
 

of Monrovia. Small systems exist in the Phebe Hospital compound, Bong County
 

and at concessions such as the Bong Mines and the Firestone Rubber Company.
 

In the rural areas, septic tanks are to be found only in the Govern

ment Administrative Compounds and a few residences. Pit latrines are used
 

in the towns by few residents. Most other people and particularly those in
 

the villages simply use convenient points in the nearby bushes.
 

The septic tanks and pit latrines in use are generally improperly
 

designed and located. The Ministry of Health provides some advisory services
 

with respect to the design and location of these facilities but exercises no
 

real inspection and enforcement control in these matters. It is not in a position
 

to undertake such control programs with the resources at its disposal.
 

The widespread disposal of untreated human wastes directly on the
 

land and in nearby water bodies is no doubt a (if not the) major contributor
 

to the highly endemic schistosomiasis and other water borne diseases, the hel

minthiases and parasitic diseases.
 

Bong County Integrated Rural Development Project Area
 

Environmental sanitation in the proposed project area is typical of

that described for rural Liberia. The only potable water supply and sewage
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disposal systems are to be found at the Phebe Hospital and the Bong Mines.
 

The small water supply system serving the Government Administrative
 

Compound at Cbarnga, the Presidential Palace and the adjacent Motel, Military
 

Barracks and Ceneral Market provides an intermittent supply of untreated
 

surface water between the hours of 7:00 A.M. and 11:00 P.M. daily. The treat

ment plant is reportedly inoperative because of a lack of chemicals.
 

The shallow hand-dug wells are of the open type earlier described
 

with inadequate covers, rope and bucket operation and showing evidence of
 

mosquito breeding. Many are too close to very insanitary pit latrines. All
 

reportedly invariably show positive results for coliform organisms.
 

The Environmental Health Division of the C.B. Dunbar Health Center
 

is staffed by eight (8) Public Health Inspectors supervised by the Area
 

Environmental Health Supervisor. These Inspectors are scheduled to pay project
 

evaluation and routine inspection visits to all districts of the county twice
 

yearly. However, they are not provided with vehicles of any type.
 

The Division constructed, on a demonstration basis, six community
 

wells and pit latrines in Gbarnga for the Independence Celebrations of 1975.
 

These have since fallen into a state of disrepair for the want of materials
 

to maintain them. No additional ones have since been constructed by the Division.
 

Plans submitted by the Division for the construction of 75 wells
 

and 50 double compartment community toilets during Fiscal Year 1976-77 at a
 

cost of $37,825 have not been implemented.
 

The Division in 1972 attempted the introduction of the Philippine
 

Water Seal Latrine by building three (3) in Gbarnga and two (2) at out stations
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in the County. These latrines consist of a noulded pit 3 ft. square by 5 ft. 

deep with a lid. Water for use in them is stored nearby in an oil drum or 

ceent tank. No more have since been built.
 

The staff also undertake the inspection and regulation of meat
 

displayed for sale, food establishments and drug stores. Their health edu

cation programs undertaken in schools during their district visits are severely
 

hampered by a lack of visual aid materials. Their mosquito control programs
 

have not been functioning for a lack of chemicals.
 

C. Conclusions
 

1. Malaria is mesoendemic during the dry season in the surveyed
 

areas.
 

2. No recent entomological surveys on Anopheline mosquitoes have
 

been done but previous studies showed A. gambiae to be predominant. This
 

is the most proficient transmitter of malaria. It has already been shown
 

that these mosquitoes developed insecticide resistance during pre-eradica

tion spraying campaigns.
 

3. Malaria may reach hyperendemic levels in-the area during the
 

rainy season. Eventual construction of barriers and dams may increase
 

mosquito breeding to the point that sufficient vectors are present during
 

the dry season to maintain hyperendemic malaria.
 

It has been shown that increased malaria infection, especially
 

with P. falciparum is followed by a decrease in agricultural productivity.
 

4. Schistosomiasis is endemic in Bong and Lofa Counties.
 

Definitive conclusions will be provided in the Final Report following the
 

completion of the laboratory analysis of the urine and stool samples taken
 

during the survey.
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5. Onchocerciasis does not appear to be a major problem in
 

Palala at this time. However, Simulium damnosum breeds in running water
 

aud Inthose areas of the project where such water exists, onchocerciasLs
 

can be expected. Also, it has been shown that Simulium damnosum breeds
 

in irrigation canals in Liberia
 

6. Trypanosomiasis and Bancroftian filariasis do not appear to
 

be major problems at this time.
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IV. ENVIROnWENTAL HEALTh I:ACT OF 

UPPER BONG COMITY INTEGRATED RURAL DE.ELOPmENT PROJECT 

The areas 	of potential negative health Impacts of the Project are 

those related to the transmission of schistosrniasis and malaria.
 

A. 	Schistosomiasis
 

This disease is endemic in the area. All of the ingredients in

cluding the definitive host, poor sanitation and personal hygiene, and
 

frequently used water ways infested with the intermediate hosts for the
 

transmission of the disease are present. The potential, therefore, exists
 

for increased transmission to result from an increase of snail infested
 

waterways and increased human contact with those waterways.
 

A more definitive statement will be presented in the final report
 

upon completion of the analyses of the field samples.
 

B. 	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 number 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 density. Experiences in Gezira, SudanI0 have,
 

however, shown that rice irrigation has resulted in increased Anopheles
 

gamliae densityand increased malaria.
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The project will, in eflect, only increase the water area by the
 

acreage cultivated for a second crop during the dry season I.e., by 750
 

acres or about one percent (1%) 
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 transformation of the swamps
 

may possibly result in the development of conditions more conducive to the
 

breeding of malaria vectors as well as increased human exposure to the
 

vectors.
 

A long-term entemological and epidemiological survey would be
 

needed to determine the potential for increased transmission.
 

Vector control 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

prophylascis 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 this Project pendiug further study
 

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

health needs be neglected. 
The required studies and other recomendations
 

should properly be implemented simultaneously with and as a part of the
 

Project.
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V. RECOM1ENDATIONS 

The following recommendations are proposed:
 

A. Schistosomlasis
 

The control of schistosomiasis in Liberia and the Bong Project
 

Area in particular would require the use of a combination of measures
 

including:
 

1. Improved environmental sanitation (potable water supplies and
 

sanitary waste disposal) to prevent viable organisms from reaching waterways
 

and reduce human contact with polluted waters. (See later recommendations
 

on sanitation.)
 

2. The location of fecal areas of the snail intermediate hosts
 

(Bulinus globsus, host of Schistosoma haematobium and Biamphalaria pfeiffer,
 

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

tation by molusciciding, maintaining waterways free of weeds, and canal
 

banks relatively steep.
 

3. The use of chemotherapy.
 

4. The use of a sustained health education program to familiarize
 

residents with the details and need for the implemented control measures.
 

5. The Liberian Institute for Biomedical Research and the Schisto

somiasis Surveillance Unit (SSU) presently becoming operative in Lova
 

County should be responsible for the implementation of the required control
 

research, surveillance and control programs. This would require the expan

sion of the SSU's functions as presently defined to include the immediate
 

pursuit of a control program. The estimated requirements for such an
 

expansion are to be found in Appendix 3.
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A snail culture facility is needed to maintain stocks of at least
 

three intermediate snail hosts: - Bulinus globosus, Bioniphalaria pfeLiffer 

and Pyrgophysa forskalii. A useful paper on culture methods is:
 

Cultivation of Bulinus (Physopsis) globosus (Morelet) and 

Biomphalaria pfeifferi pfeifferi (Krauss), Snail Hosts 

of Schistosomiasis, by Yung-san Liang (Sterkiana, 

53: 1-75, 1973) 

With prospects of having fascioliasis appear where cattle are
 

maintained, it would be important to culture Lymnaea natalensis. 

Have a field program of studies similar to that carried 

by Dr. Harold Walter as reported in the LITM Report for 1960. 

The year around survey would provide snail population information 

needed to determine both prevalence of disease and control. 

Since field programs are dependent on a good deal of
 

mobility proper transportation facilities will remain at the
 

center of the program.
 

Personnel selected for the program must be properly
 

trained.
 

The medical aspects of the work requires a physician
 

with expertise both in diagnoses and in drug therapy.
 

It would seem worth'nile to use the area for a
 

pilot project to test the feasibility of using increased
 

ambient temperatures to eliminate snails in a focal area,
 

such as a pond, pool, rice paddy, etc. Evidence is at
 

hand to indicate snails (pulmonates) are not present where
 

temperatures 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.
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B. Malaria
 

1. Entomological survey for A. Gabiae and other Anophelinea,
 

e.g., A. 	funestus and A. hancocki.
 

2. Larviciding of breeding places and spraying of huts.
 

3. 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
 

76% to 13.7%.
 

C. Onchocerciasis
 

Continuing surveillance of onchocerciasis for evidences of
 

clinical disease (blindness dermatitis).
 

D. 	Trypanosomiasis
 

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
 

1. Environmental sanitation is generally poor throughout Liberia
 

with the exception of a section of Monrovia, the capitol and the private
 

concessions such as the Bong Mines and the Firestone Rubber Company.
 

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

the highly endemic schistosomiasis, other water borne, helminthic and para

sitic diseases of the country. 

3. Current efforts to improve the situation are very inadequate.
 

4. The resources allocated to the inprovement of environmental
 

sanitation are grossly inadequate.
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5. A massive environmental sanitatfol program must be at the core
 

of any plans for significantly reducing and controlling the major endemic
 

diseases of tile country, particularly schistosomiasis, malaria, and the 

various enteric, helminthic and parasitic diseases.
 

6. Top priority should be given to the provision of potable vater 

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 schistosomiasis. It will also signi

ficantly reduce and control the other water borne and gastro-enteric diseases. 

7. Towards this end, a long-term water supply improvement program
 

should be developed by the government with the necessary bilateral and
 

international aid.
 

8. Simple systems should be adopted to keep costs to a minimum
 

and to ensure that the systems can be properly operated and maintained by
 

local personnel.
 

9. 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.
 

10. Wells, when used, should preferably be properly sealed tube
 

wells fitted with suitable pumps. Hand-pump equipped tube well would be
 

much more efficient than hand-dug wells just tapping the top of water-bear

ing 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.
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11. A similar long-term sewage disposil progratm should be developed 

and iwplemented. It would combine the use of well designed sanitary septic
 

tanks and pit latrines in the rural towns and villages with the expnnsion 

of the sewerage system in Nonrovia. 

12. These long-term programs must provide for the training of the
 

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

A PRELIMINARY AD COM2REHIENSIVE ANALYSIS OF THE HEAL'CTH SITUATION
 
IN LIBERIA - 1976
 

Part T 

Hi~storical BotaIcl nd 

1923 - The first organized health work w'as started in Liberia due to the efforts 
ef President C. D. B. King. The first activities were: (1) sanitation of the 
City of Monrovia and its surroundings, and (2) the provision of treatment for 
the indigent sick. 

1930 - Creation of a Bureau of Public Health and Sanitation for the purpose of 
extending the limited health program to other parts of the country. Progress
 
was slow because of the shortage of doctors andlimited financial resources.
 

1942 - The local health conditions at Roberts Field and Monrovia became of vital 
importance to the United States Armed Forces who were building and operating

Roberts Field. A survey reported on inadequate medical facilities and poor

sanitary conditions. At that time there were six doctors and a few trained
 
nurses in Liberia. 

1944 - In January, President Tubman requested the U. S. Government to assist 
in developing a program of medical services; 
a.medical mission was sent from
 
the U. S. A. They found very inadequate medical services. There were a few
 
scattered clinics in the 
country and only three had qualified physicians in
 
charge. The mission's first activity was to undertake malaria control in
 
Novrovia and its vicinity.
 

1947 - The Government adopted a five-year plan for expansion of existing health 
services and facilities and the improvement overall of the economy. Economic 
resources w:ere studied by an economic mission from the United States and sub
sequently a development plan was drawn up involving an expenditure of $32,579,
 
4 0. Provision was also made for Public Health Projects to 
the extent of $8,
 
733, 000.
 

1951 - The plan was put into effect.
 

1953 - Progress was unsatisfactory. President Tubman recommended to the Leg
islature that the five-year Development Plan be extended by an additional four 
years to a Nine-Year Plan. Under this expanded program, $7.3. million were
 
prov.ided for the development of the public health. services, exculuding cost of 
personnel. There was to be: 1) an even distribution of available services
 
throughout the country and 2) planning on the minumum accepted standards for 
adequate health services. 

The U. S. Pul:lic Health Mission continued to function until 1950. They train
ed nurses and laboratory techicians and conducted surveys into malaria and 
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Sc h!:"; o..,'it:. L.:. By 1957, the Burf.,mu wat; sp*:a.IL:.n.;, nearly 12% of the total 
Cov'+-.rir -nt httdgwt. The, cou:try thea hkid eight .ptats with 426 be'.i, t., 
I, '' £.talsw th 1 50 hezds were pr0v'Lded by the overnme.nt ntd the rer.Lndr by coces

i.::. ind mit;sioans. ''here were 32 physiclans ind 15 were provtded by the 

195' -- 1963 - May 1953, the Bureau was raised to the status of a Department, 
"Nat iooal 'ublic Health ServLces" and a Director General, (J. N. Togba, M.D.) 
of cabLnet rank headed it. The Department was charged with providLng preventive 
and curative services throughout the country. 

Over the following decade, eight government hospitals were built providing 730 
beds. By 1963, there were 22 hospitals (14 government, 5 concessionaire and 3 
missionary) providing a total of 1,318 beds. 'Ninetygovernment health clinics, 

2 by concessions and 5 by missions existed. 

There were 51 doctors, 29 of whom were in Government service. There were seven 

dentists employed by Government and none by concessions aud missions.
 

Other health personnel were as follow: 

1. 486 graduate nurses, practical nurses and nurses aids (246 in Govern

2. 50 midwives (34 Government service).
 

Government recurrent budgetary expenditures on health increased from $325,000 

to $2.8 million. Medical facilities provided to the people increased more than 

seven-fold. 

1956 - A comprehensive code of Public Health Law enacted. 

1960 - Dr. E. M. Barclay appointed Director General. 

1972 - Mrs Mai Padmore appointed Director General. Retired because of poor 

health.
 

1973 - Hon. Oliver Bright, Jr. appointed 'Minister of HeAAth and Social Welfare. 
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I. 	 UnLLcd States. - Involved sLnce 1945 w.ia it asqstted the Govrnment of 

1. k.r La in org;;niz La. n ptbtLc h,lth progran.
 

Specific AID Iiputs:
 

a. 	 A loan for construction and equipping the J.F.K. National .edical 
Center. 

b. 	 Tccnical assistance in operation of the hospital and its associated 
medical center facilities.
 

c. 	 Improvement of the training program at TNINA. 

d. 	 The Smallpox Eradication/14easles Control Program in Cooperation with 
G.O.L.
 

2. 	1.110 and UNICEF - Cooperative projects in medical education, disease and
 
environmental health.
 

3. 	'Medicalmissionaries and the concessionaires provide at least 50 percent of
 
the health care received by the population.
 

Government Accelerated Health Effort
 

A. 	Total Government expenditures for health and social welfare - 1975. 

1. 	$7.6 million 

a. 	$5.8 million Government of Liberia funds.
 
b. 	$1.8 million foreign loans and grants
 

2. 	Total recurrent expenditures $5.8 million
 

a. 	 J.F.K. Center - $3.1 million (53%) 
b. 	$2.0 million - hospitals and clinics (34%)
 
c. 	$500,000 preventive services (9%)
 
d. 	$200,000 social welfare programs (4%)
 

During the period under review, more emphasis was placed on construction of
 

health facilities than on making them accessible or on training sufficient
 
health personnel.
 

Administrative Units of the Ministry of Health and Social Welfare. 

I. 	Bureau of Planning and Development
 

a. 	Division of Planning
 
b. 	 Health Manpower and Traingig 
c. 	 Technical Assistance 
d. 	 Vital. Statistics
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LI. ;tULau (r MedieaL S,c,.Lc 

t.. (:tr~I t cat ion,;uI: 

c C l' CLLtl LMF'ac I LIties. 
d. Su~pport 

. i)ivLd:Ion Of 1-!nrsLL'. Se- ,Ices 
f. Act Ivities 
g. Nursing 1Man-po.4eir 
h. Narcotics, Drugs and edical Supplies 
i. Hospitals and Clinics 

Ilt. Bureau of Preventive Services 

a. Communidable Disease Control
 
b. Health Education 
c. Environmental Health
 
d. Family Health 

IV. Dureau of Social Welfare
 

a. Community Welfare 
b. Rehabilitation Division 

V. Liberian Institution for Tropical Medicine 

The purpose of the Ministry of Health and Social t,.elfare in making a current 
survey and analysis of the health situation in Liberia 1) is to make an
analysis o[ existing gaps, constraints and benefits of health resources and
 
to c-:anmine ad evaluate present strategies. 

Three important points were suggested: 

1. A dramatic shift 
to provide expanded and inproved rural
 
health services.
 

2. The incremental costs must be minimized to conform with 
the financial means of the Government of Liberia
 

Part II
 

The Existing Health Situation in Liberia 

)espite provision of plans and financial outlays for health improvement,little has been done to develop an overall comprehensive health policy.Comipared with other developing countries, ofthe general state of healthLiberia is said to be "fair". Recent demographic surveys have showni a down
wa!rd trend from a high general deatth r:1tv. 

Ti'- 1:: jor causes of death are still due to widespread malaria and gastro
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i.Ldeiit 1.i l.1i1am R. Tolbert, Jr., has outltn"'- , conpr ±hensive health policy 
fr" IWs :tdm Ui.:;trati.on. This new o.U .E LZ I I.':poll,)cy ,. , 


a. 	 PLovLIde e:.:pande.d, ioproved and accnsd ibl h'alth deli.veryi care 
service, especially for rural eca_-as. 

b. 	Place major focus on problems of mal!nutrition and infant 
mortality. 

c. 	 Minimize health ex9enditure through incremental costing as the 
rural economy improves. 

d. 	 Maximize its outreach benefits by emphasizing the prov:ision of 
preventive, curative, and family health services.
 

Analyses of Existing.Constraints in the National Health Care Delivery System
 

A. 	Underutilization of Health Facilities
 

Health care, facilities expanded .oticeably over the last decade. 
This was seen largely in terms of the average and annual growth 
of the number of hospital beds (3.5%) u.hich roughly paralleled 
the population growth rate. 

There are about 300 health centers, clinics and posts throughout 
the 	country. However, recent studies reveal there is widespread 
undtrutilization of these health srvices. The problem is more 
acute in rural areas due to trans-portation difficulties. Only
 
about 33 percent of the population c'-:1,503,000 is being served.
 

There is no integrated system of rural ser-ice roads connecting 
all major tot.ns with 500 or more peooie within each clan, chiefdornt 
and district for implementation of aa effective and efficient 
health care delivery system.
 

B. 	 Uneven and Mal-Distribution of Health Facilities 

There are serious gaps in the distributtion of health facilities through
out Liberia. 

a. 	 Some counties with less population have more health institutions
 

than other counties
 

b. 	The ratio of health institutions to the total population of
 
any given county shows a wide gap.
 

c. 	It is recommended that additional Health Posts and Health
 
Centers be created to correct imbalances and that existing
 
strategically lcated clinics in hih population density
 
zones be improve.! and upgraded to the level of health centers.
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S '-ci:ic recoa:,nendat!Lons for (€quiLtrble distribtiol( o f health facilities aruels: 
as f Lo.L 

a. 
 A health Post-for each town with 200 household3. The town should
also be the clan capital. The Health Post should be headed by a
trained Practical Nurse. It should serve several adjacent orsatellite villages connected to the town's self-help roads. Villages:should not be more than 3 niles or one hour's walk from the Health 
Post. Villages sh.IVld also have small First Aid Units operated bylocal Nursing Aides and supervised by the Realth Post. Difficult 
cases fron the Health Posts will be handled by the clinics. 

b. In districts w:ith towns of 200-500 households, a clinic should, be
established serving several adjacent towns connected to it by
self-help roads. The clinic will be headed by a Health Assistant
and will supervise activities of Health Posts. Surrounding
towns should not morebe than 5 miles from the clinic. Difficult 
cases from the clinic will be referred to the lealth Center.
 

c. In districts with towns of 500-1,000 households, a Health Center 
should be established which would serve several neighboring townsconnected to it by self-help roads. The Health Center will beheaded by a Medical Assistant and will supervise the activities of
the clinic. The sourrounding towns should not be more than 10miles from the Health Center. Difficult cases at the center
will be tranferred to the Courty Hospital. 

d. The County Hospitals will supervise medical activities at the
Health Centers and other healtih facilities throughout the county.
This will be done by regular scheduled weekly visits including, 
as far as practicable, a team of specialists and usiig a mobilehealth van to implement the cournty hospitals outreach medical 
program. Health Centers will be linked to County hospitals by
roads constructed and maintained by the inistry of Public Works.Health Centers should not be more than 20 miles from County
HospLtals. The hospital personnel will be headed by a physician
general practitioner. Where possible, specialists should be addedto the Health Team at the County Hospital. Difficult cases at the
County Hospital will be transferred to J.F.K. National M[edical 
Center in Monrovia.
 

e. The J.F.K. National Medical Center will supervise the health
activities at each of the County Hospitals. 
A team of specialists

will make scheduled visits to 
the county health care facilities
 
as practicable.
 

f. 
 The Ministry of Health and Social Welfare will provide comprehen
sive logistic support for health care delivery service.
 

g. It is recom,7ended that the existing drug and supplies delivery
schedule be improved and strenghtened. 
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A, i 	 rati1oIt I o', the1f List v [. P r'.1cttth p.-c~sovneI to ti? 
,op tLat Lion iii '(tc:h(ourity '" a x: Ide g,!: : '.- serious ;Lmhlac±e. T It U1ei.t; to i~i,,r, ro'llan:e on t:::td I C.::C,- heaLthonil of car:- ind it hi .h 
.:(,artaLity rate. 

D). [fd i~t io Lstical Sup,_[o~ 

I. 	 One of the most serious problems encountered under the existing rura. 
health system is the lack of an adequa:-= drug and medical supply
distribution system. 

2. 	 One of the most urgent constraints facing health authorities is the 
need for establishing a viable system for bulk procurement and 
storage of medical supplies and an efficient mechanism for distributioni 
to all health institutions.
 

E. 	 Lack of Adequate Health Data 

1. 	Vital health statist Lcal registration is inadequate.
 

2. 	 There is urgent need for improving the present method of health 
data collection as this is essential fof- careful health care plann
ing, evaluation of available and accessible health care seervice, 
budgeting, supervising and coordinating cf all health activities. 

F. 	 l.ack of Basic Demograohie Consideration 

I. 	 Several communities which qualify by having an adequate population
size (500). do not have a health facility. 

2. 	 Facilities were provided in areas more a.cessible because of the 

existence of a road.
 

C. 	 Need for Improved Preventive Health Care Ser-ice 

1. 	 A multi-purpose ep[demiology team is ham-e-red by lack of transport, 
but has done much good work and is pro-ing more effective than the 
use of teams of specialists for each disease. 

2. 	 Malaria is still endemic. Current anti-:l-aria projects such as 
larviciding, swamp drainage and chemot'herapy are limited to only
 
Nimba and Montserrado Counties and conducted on too small a scale
 
to be effective.
 

3. 	 A safe drinking water supply is curret:i.- limited to only a few 
communities. 

4. 	 There is need for improved environmental sanitation through proper 
facilities for disposal so seWage and refuse. 

The Government of Liberia and a "1.O/Enviromental Health Program are involved 
in i:lerwntaLun of preventivo health care . ..- "sand construction of 
prue,,.': wells and sanitary pli latriies. They are also involved in the 
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I!. 	 _FiLv.altli Crt 

1 .heu 

Uhe ilin.titni-;itjus A.re conducted 


S'vu.ty-tlr-u& units Caveestablished it c:.iLaics and1 health posts. 
for ohldren agaiuk;t comititin'

cable diseases and MoLhers agar.inst tetat;;i. 

2. 	 A nassi.v! training plrogra,i for midwives includes: 

a. 	 In-service Training Programa for Professional Nurses,
Midwives Practical Nurses. 

b. 	 Traditional Nidt.ives Training Program. 
c. 
Nutrition classes and cooking demonstrations.
 

3. All fees attending the care of infants, from birth to 2 years

of ages, including hospitalization in government institutions, 
have been ablolished. 

I. 	 Protein-Calorie Malnutrition iAmon Infants 

Protein-Calorie 'Malnutrition (PCM) is a frequently encountered 
condition among children in ruraL Libt-ria. Kuashiorkor itself 
causes many d!arth in rural Liveria, but more mini .al degrees

of protein deficiency add grently to child mortality by weakening
resistance so that common diseases, such as measles, often have 
a fatal outcome. 

CUtIses: 

1. 	Disrupted families
 
2. 	Disrupted traditional patterns
 
3. 	Ignorance of the value of local foods for infants and children.
 
4. 	Diseases - Illnesses deplete protein reserves.
 
5. 	Improper bottle feeding
 

Prevention:
 

1. 	Improving child feeding patterns
 
2. 	Vaccinating
 
3. 	Early detection of developing deficiencies
 
4. 	Child-spacing
 

J. 	Budgetary Inequities
 

Some counties with large populations have small budgetary health
 
appropriations; while other counties with small populations have
 
large health budgets.
 

K. 	Trainin'- and Manpower Needs
 

Thure is a need for massive training of para-medical personnel to
 
staff the various health institutions, especially those in the
 
rural areas.
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Tie fol lowl ti 1uStLtir.i.on. serve the hol,.- t.t manpoaer and t~rzinLng
n4 . o it.' -,,,.tvntry: 

1. 	 Tho.'4. Do.I Lot t iMudi,'val Co1.eIge (The J.F. '. i al 
C tte.r." Tch, gI:.httL, Monrovia, Montserrado County). 

2. 	 Tifo;7 !n Vatonal I..usitut of N dLca. Arts (Montserrado
Co Uat' ). 

3. 	 Cuttington/Phebe Nursing School including other part-medical 

programs (Bong County).
 

4. 	Curran Memorial Hospital Training School (Lofa County).
 

5. 	Canta Hospital Nursing School (Nimba County).
 

6. 	Firestone Nursing School (Montserrada County).
 

7. 	Laboratory School and health training programs (Ministry
 
of Health and Social Welfare, Monrovia, Nontserrado County). 

The 	combined output of these institutions is limited. In 1975, there were 
155 	doctors and dentists, 550 professional nurses, 840 practial nurses and
 
230 riidwives working in Government and private institutions. The ratio to
 
population is inadequate. The pruiused Rui-nl Health Training Center at
 
Sanniquellie should have first priority. There is immediate need for 
the 
training of Medical Assistants, Health Assistants, Practical Nurses, Nursing 
Aides, Midwives and Sanitarians. 

It is recommended that the folUleWing be in charge of the various health 
units:
 

a. 	Health Post - Practical Nurse 
b. 	Health Clinic - Health Assistant
 
c. 	Health Center - Medical Assistant
 
d. 	County Hospital - A Physician (the current practice).
 

Part III
 

Proposed Strategy for the Improvement and Strengthening of the Existin 
National Health Care Delivery System 

The above analysis of existing constraints in the health care delivery
 
system in Liberia highlights a definite need for an integrated health
 
care stretegy which could be applied siciultaneously throughout Liberia. 
In this connection in 1975, the Lofa County Rural Health Project was 
established. This is a joint effort and pilot project of the Ministry 
of Health and Social Welfare and USAID. 

Lofa County Rural Health Project DescrLntion 

The 	 I..C.r.H.P. is a plan to set-up a well funztioning network of Health 
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And 11: os:;Anaaa Couentey.nbrhe lal~ht~cj.~ .1.4aW tcvle byVi .t:. 
10Aili enc' hiittol Wen L t Iofc it IL 

o1t dthn'niY, "oJ le l h -Sc <A 7i 
thc sheywl CA is aby eaCt, w ishin 

'~~ ~IliLuthera JirotlinZrz 

ec) will bt imlmne ove aitLbea criedn;n I-Q il I"y..r,' 

P I,- tWaeprincaly would be fully utilied to p"ite the facilities. IL4 
a.t utILozLn all of Loae County healtt h facilLtltsi ai provided by 

Covernment, chtivh and eventually privat and conessi n ihrou h a coordn't-
cd effort undce.th tupervision of the Minitry of Health and.Social 14elfzi'r.!. : 

r 
' 

, 

A 

4-

asicall.y the plan is foi 30 clinics to be distributed across Lofa 
They will be supervised by 5 health centers, which in turn will be 
ed by 2 hospitals - Tellewoyan overnment Hospital in Voinjama and 
ILutheran Hospital in Zorzor. 

County. 
supervis-
Curran 

It is plann'ed that the project will be iutplen !nted over a ear period by 
the Ministry of Health and Social Welfare. The proposed Health Care Deliviry
SysteminLvolves the following najor elemeitts:

1. Strategically located health facilities.'" 

2. Staffing with specially trained pacn-medical pe"sonnel. 

I3. ncorporat Lon of all health facilities in an integrated system 
ordelivering ianascending ore fcomplexity, expanle ad 

curative and preventative health servicas and family planning 
services. 

,4.The development of an adequate drug and medical supply system.--4 

5. The development Of a Supervisory systean for para-madical personnel. 

6. The establishment of a radio communications 

administration and supervi~ion:"

system to facilitate 

'4.. 
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v I,,{ir hiig ConSLrtiLtJ:O and 1.latmt 1,r in 'tr jrv rntle-c ;hritircrt 

LLbcorit *ihoitd bf CO.M a mAtLL-r of pCiort' 

Tito 	 followLtni reco:.-,eudatiLons are ma , 

1. 	 Tht spread of Hlealth Posts and Centers to zonmnities locking 

these through construction of a self-help road netwOrk. 

2.: The activities of mobile health tdam-s and units shiould b~e greatly: 

expanded.
 

3. 	 Because of the prevalence of m-alaria and gastro-intestinal diseases, 

the Government should institute anti-malarial health care and 
provide safe water.
 

4. 	 Helicopter service ,hould augment supervision between the J.F.K. 

Medical Center and rural health ir.~tltuu-tons. 

5. 	 That Cercal Services Agency units be established in each county 

6. 	 That Phebi Hospital, Bong County shaild be. made a more active 

pnlrtner in the training of Curial health rianpower, esppcially para- . 
mdedica e. 

7. 	 There shuuld be equitable butdgct allocation for health care among 

the counties. 

8. 	 A projection of 1c.tral health personnel should be made per county 

by the H.O.1t. & S.W. and accocdingly trained over an 8 year period. I 
equitable.9. 	 Distribution and location o health facilities should be 

10. 	 More gettecal practitioners should be trained, and specialists 
should make periodic scheduled visits to rural health centers. ; 

It. 	 Rural health data required from rural institutions on a monthly basis; 

should be provided promptly by those institutions. .I

12. Programs in health education should be implemented by the II0.11 & 

S.W. Vaccination teams should make regular tours and enlarge their 

areas of operation. 

13. 	The L.C.R.H.P. should be duplicated on a nationwide o~sis 

1. 	Pages of this'docunant contitn additional speciflic rccom' dati6 

r improvehealth care delivery sevice t k_ L_ 
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Pro wntied by: Dr. 1i. S' Iy, Director Preventive Services,
HiLiiStry of FealLh and Social Welfare 

Dr. Le V;O, ,pide-iologist, (Malaria) 

Uhr. B. ! zson, AssiStant Director, Environzental
Health, ."inistry of Health and Social !..Welfare 

SU 	..... - in- -Y: ,iberia started
 

in 1951, with 1.H.0. assitanci-. This _Rilo pjec was bd9
- . 

-p~iuijmibount'Y. t'l!1rioLetric Sucveys were carried out regu

larly. 	 _Thecont -ol r :es applied were residual 'insecticide
 

spayn-'ir o!ftir,6"ncret th
sj LJr~.i
13r9m in ci ir. n of n~ria cases. 

...... in accorchnce with the fational health Plan, the
 

antinalria project at K-ai was closed, and the roject trans

fcT.,,_ ,ch 	 Street. 

The control activity in Nlonrovia is directed primarily 

towards5 antilarv-il measures and reduction of breeding sources.
 

Larvicidinzr is carried out regularly with Abate and /or 8aytex.
 

Spray sheet collection and larval collection are done fortnightly
 

in 	ramdomly selected catchinZ stations in the treated area 
as well
 

as in the untreated area. The survey conducted in March 1976
 

showed the following: 

Monrovia proper Sink/or Bushrod Island 
(treated) (untreated) (untreated) 

Infant parasite rate 8.8 29.5 14.2 

Parasite rate (2-9) 45.022.3 28.5
 

Spleen rate (2-9) 5.8 12.8 11.0
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Tho prev.ileicc rate is nuch lo'.er in th,, treated nrea thqn
 

ir. the U'. .r,.: rd oie. (Table 2 Inn#x 2). lalarionctric rir-! ento

nolog ic.[L;urv'',, :Va co-dtucted 1n 1975 (Ja-,r.ry . 'cbruory) in
 

14 to,:r:Thi: ' ith 25 rilci r:cdius of Non:ovia. Thu overnl!
 

to 5 T vhere 85.7-; 9. P.
:js 4"5.9. Were P. falciparua, 

. i::i I;. ''.. _o- le. (?able I, A nre 5). The hiighes _;iX;1r
 
site r; ;,tton children of 2 to 9 years of age were found at
 

ie. .to 7,i .1 ,i :.d the lowe;t rat-. at 're.ierville with 97.3/. 

Th,! "ve'ctor secie- collected were A.i;ar.biae, A.funestus, A.han

coc'i a A.Jij.A.qnbiae averaee de.-sity per roo;a for the 

arL-, :;u.-'e;d ;;as 1.09 but the maximun density per room recor

d . w-rc 12.3 in .rthin-'ton, 3.8 in C;reysburE and 5.0 in Bentol. 

7?S A.Kah.. were dis';ected for sporozoites and 3 were found positive 

giviny a jporozoite rUte of 4% approxim-;tely. The overall A. ?mbiae 

den.&ity of over onte and the infectivity rAte of %". with the positive 

iniint prr:,site rate and gametocyte r;ite found in most of the loca

lities surv-.:yed confirmed that transmission occured during the dry 

onthJ of .nuar-y an,L 'ebruary. falaria in 25 Liles radius of 

ro'via is found to be hyperende-ic nd in (renter r1onrovia *.iithin 

th. rang.e of m.esoendemicity. 

The highest ,. s'tn sr~i.s_J" 

Nto.ro'via was found in Dent township with a parasite. re of 76.1 

and a splten rate of 73.4 smon child.ron of 2 to 9 years of ane. 

Because of this, Bcviol .as sele tchefor a feasibility test on 

weekly cheopro.hyl-:xis as i measure of malaria control which was 

BEST AVAILAB.E COPY 
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'nuc:h d in My 1975. Assessnent of this fcaiibility test conduc
t -'d- nftcr 6 oniths ot op ratjon of the project showed a significant 
rcdu;tio. in t.. :'deaicity. The nalarionetric survey conducted
 

before Pnd after thu 
ch'ioprophylr:is feasibility test in 3 villages; 

Twenty, G-jteleh and Kortu''pa at bentol sho-.*ed: 

Before chemoproohylAxis 6 months after
 

prophylaxis. 
Parsite rate 
 76.1 37.9 
Spleen rte 73.4 
 13.7
 

in 2 - 9 years
 

Average enlarged 2.3 
 1.7
 

leen (2 - 9)
 

P. falciarum was the most redominantsneieq found with 95.5% 
P.mtleriae with 3.2%, P.ovale in a small percentage of 1.3. Over 25
 
localities in test
the area was survey{ed of which 17 had an average
 
rooa density of A..gambiae of 1 or over. The highest room density of
 
A.gambiae was found at 
Neh'Ta with 14.5. In June 1976, all the houses
 
in the villages under study 
were sprayed with DDT after susceptibility 
studies. M*alriowetric surveys in these areas are under progress now
 
according to schedule. 
After one or 
two years the susceptibility status
 
of the local strain of P.falciparum against chloroquine will be tested.
 

Geographical Reconnaissance have been completed for the Greater
 
M.onrovia area with the assistance of the WHO technical officer (Sani
tary 2ngineer) mrr. S. Roche. G.R. for the 25 miles radius will be
 

undertaken in 1977.
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Q1og0"Icontrol pyiur's are~ N'iq tried in a foua sites 

*yi~oru u~i:Lh... 

An fu:ds boco Le ivailable ,'pprc. inte control measures will 

bo UpIu x.!nod to rMduce the endemicity of ralaria nccording to 

the plans. 
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R.____. or - C, d a o o-ia a 

Th first re-eli:, of nslaia insurvey Liberia Publ ited 
by th. Farv- ' African ,x-pedition (i97'-??) sho.e(d that out of
150 children 1,:1, adults ex. Ii:ed 31-.6%, wtere positive for malaria. 

BY vin Cge~.,et si . bt-.:een the Government and W;HO in
1951, "; t::ilarji Control r'roran-e (Liberia-5) ising residual insec
ticidse; in ;,,, area of approximately 9000 square miles 
at Hn.: ii cc"-_-tiie, Th p-apulatioa a-bo-,ta of "!0,000peo
ple. Die..!drin was usc.z at  dose of 0.4 gm/m2 but during the second
hlf of 1957 a wide 6i ead of - anA.[ganbie to 1le,.'criao

PuC roe sectstabli d,
s.-zi 'Z ,_n.Sec to th previous orne. DDT was used at dosethe of 

2.6 g'/- one s:_-ayir cycle per year except one area of the pro
ject whi.ch s ayed at six months interval.,henst v
 
CY le t.!, on 71 A ;. 
 _
 

Durin, tht period 9_2 . tU s. ghp•
_-.5 " -n 

,_4t the A.i1cocki with 10'4. Bq tpJ9.5Ag'ibhirepresented 95 , .,funestus 1,5% on-ly of the anooheline 
A ue1--1t ion. 

In the o-rojct area d the second quarter of 1961ut 
5 were found positive Riving a/ra.site rate of 18.5.The parasite formula was P.falciparum 85%, 

P.rn)rie 12-5721", P.ov-ile 2.5,", mixed infections 10.6%. A.1arbiae
 
was found with an average room density of 0.08 and 0.10; larvae of
 
A.janbiac, A,coustani and A.obscurus were 
 also found. 

.A m~lnria Pre-Erndicntion ProjctMPEP Liberia-20) started
 
-n5- -ru_.1rv__96. liNalariometric 
 surveys were carried out in the 
.._flulpit. counties: Nibat B , Grand Gedeh, Sinoe, ofa and Grand 

. .raqto o icqa! data collected showed variatios in the 
overa?.Lrasite re for all age groups ranging. from a minimum of-52.1 to a -xiU of 88.3. The solenomeric survey_ showed'an over-* 

.ll rate ranging4 from 59. to 81.5. In thespleen ate -roup of 2 to 
S___the.spleen rate fluctuated between 68.4 and 90.6.
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Entonoloe.ic;l stzrveyL we:e carried out during 19"5 in the 

spri:;ed (1..it nprny ir.19S1) and un prayid nreAs of the former 

proJ-t r.ibria-.16. .3evensp. cies of anophales were recordud of 

which A.gpnbi;, wau th only on found iffected show'lInG a sporo

zoite 7.I. :;s not differernce vectorrate of WhArS Much in density 

b,,tiaE tho two nreas. 

atTreit=jnt or malaria positive cases confirmed the project 

laboratory at f:pain was introd:ced. During the period April 1965 

to march 1D6!3 about 6,000 cases were treated. 

collaboratorsTreatmt.-nt of suspected malaria cases by voluntary 

was introJrced in 1C35 towns and villages of saniquellie district of 

J;imba county for an approximate population of 33,700 people livinS 

for from health posts or hospitals. 

1n, VY 19'5 a chloroquine sensitivity test was conducted in 

Kpain area after false alarm of resistance. The results indicated 

no resistance of p.falciparu= to chloroquine. This was later con

firmed by a W..0. Short ''erm Consultant. 

Bieginnirq; 1969, in accordance with the Niational Health Plan, 

Malaria Scction was integrated into Basic Health Services, the anti

malaria project at Ksp-in .w:s closed, its personnel and equipment 

it is locawere then transferred to rioarovin at Lynch Street where 

ted now, *.the Vetor/1.3lqria Control Section. Environmental Health 

Division of the .
 

2. Assessment in Greater orovia. 

The Malaria Contrcl Programme in flonrovia started in 1962 for 

the protection of an urban population of more than 100,000 by means 

of mainly antilarval measures.
 

Irom April 1971 the town was divided into 20 operational zones 

(10 in Monrovia proper and 10 in Sinkor) coPiprising all together 80 

one Team leader and one larvicider.sectors. In each zone there were 


Every 4 zones were put under the responsibility of one supervisor.
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.ttlariol was usod fir.;t buL fron,eptezbe.' 1970 Abato rnd 

Fenthioa ( ;tex) w,ere in.-to,!uced. Source reduction was also 

und.,rtz. n b: a to,.,i of itoa.n:'y lzborers. 

For thu present tinte, due to the Lick of personnel and 

totranoport f:,cilities, th!, antilarval oper_-tions are confined 

untre;4ted since IayMonrovia p,,oper only, w ]" oinkcor is left 

1974. ThcreQs)no activiti s in 3ushruod Island although the ex

tensiLo:n of the operational porizeter to this part of the town was 

tentatively planned. 

Spray sh et collection and larvzdl collection were carried out 

the treatedfortnightl.y in ramdomly selected cathinZ stations in 

area as viell as in the untreated area (_uslrod Island). but 

starting fron 1974 this routine evaluation system could not operate 

the ]ack of transport facilities, consequentlyndequ;ately.due to 

nui:h-r of catching stations were not visited regularlya certain 

according to the pre-estqblished schedule.
 

In 1962, the results of a mlariometric survey conducted in 

Monrovia and its neighbor ood by the Malaria Service of USAID 

showed an overall parasite rate of 10.9. Irnfants and children had 

a par.isite rate of 7.9 and 19.4 respectively. 

In 1968, a malariometric survey was carried out among school 

1495 slides found Bushrodchildren in lourovia. blood were in 

Islnnd and the lowest was found in Nonrovia proper with 8.5. The 

overall spleen rate was 20 ranging from 13.1 to 63.
 

In a survey carried in 1972 in 22 schools in Vionrovia, over
 

5204 blood films collected, 641 were found positive giving 
an 

overall parasite rate of 12.3. There were 97.5% of P.faiciuarum 

1.6% of P. malariae and 0.7." of p.ovale. 

school health survey in 7 selected schools in
In 1974, in a 

Monrovia, out of 1509 blood films collpcted, 641 were 
found posi

tive givine nn overall parasite rate of 26. The parasite formula 

wAs in the following: p.falciparum 93.55', p.malnriae 4.2% and 
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thin rurvvy thu nrei uz,!.,.. active nntilarvalP.,OV'le 2.17. In 


oper~tLe' zwoinot inc.luded.
 

In the 1,7S ;sne:;n:e ntlariometric a:d entomoloSical surveys 

wore. c.arried out duri'. ,Nvrzb 1976 in 16 r.:n-loly selected locali

in tc:, -ovia proper where ,ntil'r'! operations are underti-.ji, 6 
4 are in sinkor8 in the untreated area out of whizh 

whero the nntilavival operations were discontinued since 1974 and 4 

is no antilarval operations.in bushrod fIland Ohere there 

JThe survcy is not c,rried out in schools as previously in 1968, 

1972 and 1974 but is performed over tae general population living 

in the localities selected.
 

fromOut of 2590 blood slides collected of which 67.19" are 

yegrs of age, 759 are found positive givingchildren of 0 to 9 an 

overall pa'anite rate of 28.5. The iaant parasite rate and the 

rate are 17.8 and 1.1 rt-spectively. There are 96.2%ofaa~etocyte 
and 0.4% of p.ovale. Among thep.f;alcip-run, 3.4% of p.mal-r,.ae 

age group of 2 to 9, the parasite rate found is 51.8 and the spleen 

The resultsrate iu 9.7; the ga-,etocyte rate of that group is 1.5. 

are shown separaof th.e -,nalariom!tric and eutonological surveys 
andtely for Monrovia proper, sinkor and Busbrod Island in Tables I 

2, Annex 2. 

is found to be within the range of mesoendemi-Greater -*onrovia 

S" .city. 

With regard to the comparison between the treated and untreated
 

areas the results could be condensed as follows:
 

tonrovia proper 
(treated) 

Sinkor 
(untreated) 

Bushrod Island 
(untreated) 

Infant parasite rate 8.8 29.5 14.2 

Parasite rate 2 - 9 22.3 45.0 28.5 

Spleen rate 2 - 9 5.8 12.8 11. 

It is apparent that the prevalence rate is much lower in 
the
 

treated area than in the untreated one. (See Table 2, Annex 2)
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WLth re:sj-ct: to the results of tho entomologicnl survey, not 
nuch differnz. i~s fou ' in the avor.-l, room density of culicinos 
bej:-,e:i tre:at,' anrd uair,.,tted oreas (5.2 -,nd 5.3 respectively seen 

ijq TbLe 2 Ahz:: 2); revurtheles. a noticeable difference is de
toctud in the nvtraie room density of A.gambiae for the two areas 
c on,:ore:nd . 

ARD A. Ga~biae ARD Culicines 

Tre;ated area 0.1 3.2 

Untreated area 1.59 0.24 

Details of the above are shown in Tables 3 and 4, Annex 2. 
One c,:n deduct fron these conparative restLltS that the effentive
ness of th- antolarval operntions in Iior'ovia is not neglectable. 

Susceptibility tests on C.P.fatiFnns to insecticides currently 
used in th: r-,la'ia proe.ran in onro,,ia were conducted during 
8-I0 ;n:, 1975 by H.!V. V,\HI'UOiSU,, with theW'k) entomologist, 
l;j'v>e of C.i. _fFtipnt collected from untrete d area, ushrod 
Island and from the treated are- around, the Vector/Nalaria Con/Sec 
headquarters, fonrovia proper. The tests revealed that the C.P. 

fat ia;.ris larvae fro the sprayed area :ere resistant to 1.alathion
while they are still susceptible in the unsprayed area. 

Susceptibility tests on A.gambiae could not be performed by the
 
entonolo6ist on the same OccaSion. Details of the tests on C.P.
 

fatisans are shown bt:low: 

1-alathion Mortality % 
C.P. fatigans treated area 0.025 ppm 0"
 

0.050 ppm 4% 

0.065 ppm 8% 
untreated nrea 0.025 ppm 100% 

0.050 ppm 100% 
0.065 pp .100% 
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Treated area 0.0002 ppm 100%, 

0.0001 ppm 76% 

0.0025 ppm 100% 

Untreated area 0.0002 ppm 85% 

0.001 ppm 100% 

Control mortalities less thin 5% 0.0025 ppm 10C% 

Assessment of mal;iria status in 25 miles radius of ronrovia.
 

The nren is approximatively of 95 square miles around 
Monrovia City and is comprised of townships and localities 
situated along the seacoast, the Saint Paul river and tae hilly 
country of the pre-coa-ztal plain as far as we Set away from 

fonrovia. The clinate is almost the same as that of rMonrovia. 
In and around Honrovia, a large percentage of population are 
employed in the factories and in grow.r; industries. In the 
villages, however, the main occupation of the population is argi
culture and farmiug. The habitations are scattered along the
 
roads or concentrated together in small "towns" of 10 to 30 .,. 

houses. The area is well served by a good network of roads. A
 
certain number of towns are accessible by foot about 10 to 20 
minutes walking distance from the main road but some remote 

townships have a clinic at the centre-Bentol township has a hos
pital in addition to the clinic where antinalaria drugs are ade
quately supplied.
 

The estimated population of the designated area is 105,939
 
in 1976.
 

Mlalariometric survey currently with entomological survey
 
were carried out from 2nd January to 6 February 1975, during the
 
dry season, in 14 townships. In almost every townships, at first
 
some towns were visited at random, then the center of the
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tc:,n~hip itselt wher, Vno)t of LLh tiat health facilitios of some 

kin, vturo avilablj.-' 

A tot-i of 229S bloo,! films were collected out of which 1348 

(SI.7/;;) .'.ro frconI childr..:. Gf 0 to 9 yehrs of bge, and 1054 ware 

fou.-- l o:.'tiv, gi:inC an:'rall paraisite rate of 45.9. There w:ere 

85.',. of . 9." of P.naliriae and 4.8,' of P.ov31e. 

The conolidated risults of this nalariometric survey along with 

the entomological finA'ins for" thu 14 townships is shown in Tnble 

I, Annex 3. 

With rc.jpect to Che infant parasite rate, out of li townships 

survo yed, this rate w:3; po3itive in 12 of then, except 2 at Cald

well and Amina townships. The lowest rate was found at Harrisburg 

with 8.5?, the highest at Pa.,,nEsville with 60% but due to the 

scarcity of the nunber of infants taken into this survey, these 

rates were not significant and only give an indication of the pre

sence of transmis.oion during the dr.y seison but could i-ot be used 

os a quntitative measure_-ent of that transmission. 

The highest parasite r,)tes !7on; children of 2 to 9 years of 

age ,ere found at Bentol with a6.1%tPaynesville Forand with 81.Z. 

thia latter the parasite r ate was not representative for the whole 

township due to the fact that only one small town (Wym town) was 

visited and where only 25 blood films were collected. The lowest 

rate was found at Brewerville with 27.55;. Out of 14 townships, 8 

(Ha:'risbu-r6, Arthinton, Iiillsburg, Bentol, Gardnesville, Paynes . 

rifle, Clay Ashland and Amina) showed a parasite rate of 50.% or 

ov.*-. . Cametocyte rate was positive in 11 out of 14 townships. 

Results of spleno-etric survey are condensed in Table 2, Annex
 

3. over 214;0 people " -n"c 659 showed palpable enlargement of 

spleen giving an overall spleen rate of 29.8/ and an average enlar

ged spleen of 2. while the 2 to 9 age group alone 33.% and 2.1 

respectively. 

The variations of spleen rate and average enlarged spleen
 

among all age groups are shown in the following:
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Age Group Spleefn ite Ave. EalS. Spleen 

1.8 

2 - 4 28.4 
12 - 23m 	 24.2 

2.2
 

2.1 

10 - 14 32.8 2. 

15 - 19 21.3 1.5 

20 + 14.2 	 1.7
 

5 -	 9 36.3 

The analysis or the results of this =alariometric survey
 

shows that there are indications of a stable malaria in the designa

ted area. 

The 	 entomological survey is comprised of: 

a. 	space spray collections in representative houses in
 

the 	 towns, 

b. 	detection of breeding places of vectors in particular
 

end others in g.eneral,
 

c. 	dissection of A.~n~biae for detection of sporozoites
 

in the salivary glands. 

In all, 188 rooms were sprayed of which 67 were found posi

tive for the presence of mosquito. A.Sazbiae average density per 

room for the whole areq surveyed was 1.0= but the maximum density 

per room recorded was 12.3 in Arthington, 3.8 in Careysburg and 

3.0 	in Bentol.
 

Other species collected were A.funestus in Bentol and A.hanco

cki in Arthington and Bentol and A.ccust ni in Virginia.
 

Culicines were generally rare and were found only in six towns
 

with room density lower than one per room.
 

Breeding.of A.gajabiae was located in several places but the
 

was in the roc.: pools and river bed pools in dr in r' o
jLigphest 
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in Arthington. In all other plac.,s the breudinr wn3 vrery scanty. 

A.nvgyoti wts found breedirig in a dru of woter in Harris
burg. 76 A.gr,.mbia, tert dissected for sporozoites and 3 uere 

found positive eivinL a sporozoite rate of 4% approximately. The 

infective A.rnmbino were found in New Georgia, ArthinEton and 

Coreysburg. 

In malaria control programme in Ifigeria it was found that 

A.gambiae density of one per room was an index to sug;est that
 

transmission could take place. The overall A. gambiae density of
 

over one in the designated area and the infectivity rate of 4%
 

with the positive infant parasite rate and ([,metocyterate found
 

in most of the localities visited confirmed that transaission
 

occured duri,:g the dry months of January and ebruary. Malaria in
 

25 miles radius of fionro-.-ia is found to be hyperendemic. 

4. peasibility test at Bentol area, on weekly chemoprophylaxis. 

It was found from this above survey of the 25 miles radius
 

of rIHonrovia that Bentol township have got the highest malaria 

endemicity with a parasite rate of 76.1 and a spleen rate of 73.4
 

rmong children of 2 to 9 years of age.
 

Bentol was then selected for a feasibility test on weekly
 

chemoprophylaxis as a measure of malaria control. The programme
 

launched by Nny 1975 was put under the responsibility and direct 

supervision of the Preventive Service of the Ministry of Health 

and Welfare. 

The area, situated at approxirately 25 miles North-East of 
Monrovia is comprised of small hills covered with forest which is
 

cleared in many places for plantation of rice, sugar cane, cassava
 

and rubber etc ........... Between the hills are little streams
 

which, in some places, stagnate and form swamps.
 

host of the towns (villages) are situated in the forest area
 

near these streams as water is necessary for farming and dosmetic
 

use. The towns are of various size, the smallest are comprised 
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of 2 to 5 houiosi Wtilto tl, largc!.t tzy have 20 to 30 houses. 

1enrly all tho itblnbt ts nre fur- r5. Usually, around the towns 

th..r," ar,. plantatiov:5 of orangc, gripefr':it, cocoa and rubber. 

Rice ii Lh.. motit iyortan:t farmit, prcduct. 

"h...c th. 

School-;: ..1 ho3pLtal are dividt:d into : sectors each one of them 

i put u'.,r th.? rcsponsib. lity of an itinerant agent. These agents 

were ficlctcdthc iolooical field investigators the 

E...h the ccrt..r of .Intol .... local Rdministration, 

from dpide of 

fyrevnt-tivt: Service. An itinerar;y is prepared for each agent in 

such t :,iy that oach locality is visited once a week at a fixed 

day for tht- diotributio of drug. The !e,,:,.ts are given a motocycle 

for no;'in fro= pl:ic! to place alon. th ziotor way or in the forest 

trial u.h. ri .iotocycle could pjs-.. The r.note villages not access

ible bu ;,.tocycle must b covere±d by foot. It needs one hour, 
-somtic..i two :alkin, on foot to reaz:h thb fartest locality from 

the poi..t wh.-re motozycl. riding becoes zimpossible. 

Chioroquine of 150 m base by tablet is distributed weekly 

at dosagt,- of 5 ng per kilo/wei6ht: 

Bitrh to one yeir )4 tab Ch'oroquine (37.5 mg base) 

One to 5 years 3 tab " (75. mg base) 

Six to ten ycars 1 tab • (150. mE " ) 
(225. mg " )

Eleven to fourteen I and )6 tab 


Fifteen 1nd above 2 tab " (300. mg " )
 

The weekly chumoprophylaxis programme is aimed at the protec

tion of the most vulnerable group of population, in children from
 

0 to 5 years of age and pregnant/nursin; -women, but due to the fact 

that a psychologicnl iipulse should be created among the village 

people to obatin their full cooperation, at least during the laun

ching period of the progr-=rme, decision ;as taken to start with a 

wide distribution of the drug to the whole population. 

All the inhabitants of each town are registered on the weekly 

chemoprophylaxis record from (hrom w4%It seen in annex 4) in which 
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are nho;,: the i n1 ,e, ;,x, .. do'se of chloroquiln, thu prowe,;kly 

ploLe.-d dWt cf distributaion Wtl:t tho attendance of each individua1 

at th- dis:t ibutio: day. 

montlily report (y.orms cIpj2 and wcP2 is seen in Annex 4) of 

Service byweekly ch,;:'ophylxis are subn.itted to the pruventive 

the number of people
tho itinc:-,jnt Pgents showing by age group, 

of chloroquine contreated, the rate of coverage and the quantity 

sumed. 

Assessent of the feasibility test. 

The hssessrment took place during October and November 1975, 
6 nonths after the lunchinrs of the progra.,e. ItapproximoLtely 


comprised of two parts:
 

pirt 1, operational asscssment for determining the rate
 

of coverage, thy receptivity and the cooperation of the population,
 
-


difficulties encounthe performance of the itinarate a;ents, the 

tered aWA tho appropri;,te measures for solving then. 

- part 2, epideniolo;ical assessment for determining the effect 

oh the malaria endemicity by means oV nalarioof chemoprophylaxis 

metric survey comple;.!ented bu entomological investigations. 

Operation.-l Ass-.ss. t. 

a. analy:;i of onthly report. 

the atalysis of the monthly report submitted by the agents,
From 
The rate of coverage
all the localities were covered on schedule. 


which represents the percentage of attendance registered 
over the
 

period of
number of attendances projected, calculated for the same 

activity, May to :November 1975, for each agent gives these 
following 

figures:
 

1st agent 80.6% 

2nd agent 82.256 

3rd agent 86.% 

4th agent 94.6% 
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b. fieId n.;r,tios. 

All thV to-.n u " wh'.ly ch,.zo: rophylrxis were3 visited. 
bu.-i:, th.! visit, -l,1ioz.t.icsurv-.:! was carried out nad onto
tolo.icat ine3ti;,tionu ': :r' also performed. All the people 
prc::zt in the village %itreexanined for spleen enlarg.ement and 
bloo sp,:ci..nJ w.!rc t.!:n frcm thn. Those who were not enlisted 
for, ch: opropylo.is, visitors or new arrivals, were discarded. 
To each individual these followirn questions were asked: 

- what is the day of druS distribution in the village? 
- havo you taken the drug? 

- how m:Jny tablets are you given? 

This investigation waj made most of the time in the absence 
of the itinr.-nt aent. 1iny difficulties were encounte-ed due 
to the fact that the village people were in the farms as it was 
rice h:'v ;t time, for thit reason the survey had to be done very 
ear!.y in thu nornin.; at 6.00 a.m. or late at night between 8.00 
and 9.C0 pm. 

It wvS found t~ha-t all the itinerant agents kept up with the 
schedule of distribution. All the villa-e people received chlo
roquine in correct dodage. The absentees were those who travel 
or those who were transferrud to another place. Practically, there 
werte no refysals at all. A very tight cooperation was well Esta

bliuhed between the aents and the population. 

B.y observing several dru- distribution sessions, at night
 
(qQna) or early in the m.orning (yagan and Peter Uarnette) it was 
noticed that everyrbody present in the village even the children 
came b:y thc.!2selves and absorbed the drug in front of the agent 
who recognized the- by face And even knew in what house they live. 
The anent gave the drug directly to the benificiaries, no attempt 
was made to leave the medicine to sonebody in the village and ask 
him to carry out the distribution at his place. 
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c. perforn:'nce of tu ;ent. 

The zaunbor of population protected fluctuated from one month
 

to another, but th, mximun number recorded was 1507 for the whole
 

aren or per agent, the average population assigned to him was 576.
 

There were 5 working days per week so each day one agent could 

give 	 treatment to 75 persons. Taking into account the number of 

remote villages to be visited by foot and the time spent in the 

villages waiting for the people to come back from their farms, this 

daily output of 75 was quite reasonable.
 

d. difficulties encountered.
 

As stated above, durin:. harvest time, people left the village 

very early in the morning for their farms and came back late in 

the evening. It was difficult for the itinerant agents to meet 

them during the usual wor'-ing time. The only solution, and it was 

already applied, was that the itinerant agent had to adjust his 

schedule of distribution to the time whereby most of the population 

were present in the village. Another solution which shAould be 

tried, is to handle the drug distribution to a voluntary collabora

tor resident in the village itself who will carry out on fixed day 

at any moment when the beneficiaries could be met.
 

At Bentol Center, the difficulties were encountered in the
 

schools. Some school children pretending that they already recei

ved preventive tablets at home refused the drug given by the agent.-


This is a minor obstacle because if these school children belong
 

to wealthy families they should afford to receive adequate medical
 

attention in case they get =alaria.
 

5. 	Epidemiological assessment.
 

The consolidated data of the malariometric survey carried out
 

during January 1975, prior to the chemoprophylaxis programme in 3 
at Bentol, showed a parasitevillages, Twanta, Getelleh and Kortute, 


rate of 76.1 and n spleen rate of 75.4 among the age group of 2 to
 

9. 
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In th,.t: preusnt cv:,lu:-tion, th-) suzvey carried over these 

3 sa:-" viilnges, during Octobor 1975, iifter 6 months chemoprophy

lnxin, an.'.'p;,r:,nitu rat,- of 57.9 a spleen rate of 13.7 

among the Age group of 2 to 9. The average enlarged spleen of the 

sme ag.. group w's 2.5 in January and 1.? in October 1975. (See 

Tabl,, I. a.-iex 4). 

With regard to the areas where there is no chumprophylaYis 

pro ran:! in the 3 townships of 1illsburg, Hnrrisburg and Clay-

Ashland, the consolidated data of nlario=ctric survey carried out 

in Janur;ry 1975 showed among 2" ? children of the age group 2 to 9 

n parasite rate of 59.5 and a spleen rate of 59.2 while those of 

the surve-y carried out in December 1975 showed among 120 children 

of the sane age group a parasite rate of 56.6 and a spleen rate of 

44.1. 

It is likely apparent that the ma:lria endemicity is reduced 

to som,, extent in areas under weekly chem.prophylaxis while in areas 

without chemoprophyloxis its rempin almost unchanged.
 

Bentol Center was found to be ,withinthe range of mesoendemi

city ;,nd even very close to the hypoende-ic levl. Here under are 

the results of the survey collected ar-ong children of 2 to 9 in 3 
representative localities: 

Parasite rate spleen rate 

Euphemic Barclay School 13.3 20. 

Bentol iKindergarden 9.8 6.5
 

Army Earrak 11.7 11.7 

Outside Bentol Center, nearly all the villages surveyed were
 

within the range of mesoendemicity except Twanta with a parasite 

rate of 57. and a spleen rate of 14.2. 

p.falciparum was the most predominant species found with 95.5%, 

p.malariae came next with 3.2%L, p.ovale was found in a small per

centage of 1.3. Only 2 cases wore positive with this species both 

were children of 3 and 18 months old. 
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12 individu;'1 .ure positiva with ginitoc-tes nmong them 9 

wore fron th ',,,c .ro' 0 to 9. 

Evid4urnct of troinn;:on for the period of survey was of sen

sibho oinci.u::.:infant rate, rate, p-irnsite g.Imetocyte wiere 

positive in l;::y and thd avernge density of thelocalities room 

vectors was hi6h in :;ost of thcn. 

Over 25 localitie3 and areas (few very small towns h.aving the 

same chairactcristics w-re groupcd in one area) surveyed, 8 showed 

positive infant parasite rate, 7 with positive gametocyte rate and 

17 with an avera6-- roon density of A.g-m-biae of I or over. The 

highest room density of A.ganbiae was found at eh'Ta with I.5. 

A.fun!stus and A.hancocki were also found but in lower density. 

(See Table 2, Annex 4) 

Unfortunately disseczion of Pnopheles could not b: performed 

therefore Sporozoite rpte remained unknown. 
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Aitc::vrrzc SPNVEY - IGNROV/IA AND ITS ENVIRONS 

T~iblc.k, .noz X. 

1971 

I 4 

5- 9 
10 - 14 

3.1 
13.6 

I.., 
4Io6 

4v 965 
214 423 
230 507 
&i4 31C 

15 - 1.9 135 527 
20 - 24 "- I
25 - 29 
30 - 34 

9.1 
.e 

I,,379 
112 3I 

35- 39 C.6 104 126 
o  44 4.9 76 345 
, .1- ,, 

50- 5-; 
3.8 

3.1 
59 5 ,2 

46 991 
55 - 59 1.9 30 6e3 
60 - 6, 1.9 29 527 
65 o;r 3.4 53 9D-

All adez 100. I 571 477 

~srAVAs' Col, 
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Table 2,Annex 1. 

RECORD CF EThCIKOILGICAL O3-EVATIONS 

1975- 1974 - 1975 

FJaneb . J rr.I%7 u 

IN 

.n 

.Q-0',COVIA 

-. AI,; . Oct . cv ."'-. 

Tempcraturo 

19173 
1974 
1975 

80 
77 
78 

32 
79 
78 

82 
79 
80 

83 
78 
713 

83 
7 
78 

82 
77 
77 

V-0 
76 
73 

5 
75 

79 
5 
-

7? 
78 
78 

79 
78 
77 

77 
78 
78 

Rel. humidity 

1973 
1974 
1975 

89 
60 
52 

91 
60 
90 

91 
69 
89 

90 
67 
88 

88 
67 
83 

85 
76 
91 

89 
70 
92 

89 
7 
90 

69 
78 

-

81 
75 
89 

&S 
72 
9O 

91 
69 
91 

i~ainfalls 

ln1973 Nil 4.15 5.94 2.63 
1974 Vil Nil 0.30 Nil 
1975 Nil Ail 7.58 10.72 

liotes Temi.erature in FO 
; relative humidity at 8.00 am 
sainfalls in inches. 

35.b3 
2.50 
31.48 

14.34 
11.50 
53.14 

45.50 31.9a 
8.00 23.93 

47.81 107.81 

16.78 
26.19 

-

17.40 
3.11 

e3.54 

2.74 
•6.77 
12.69 

4.12 
Nil 
9.83 



Table 	1,An.',ex 2.

CO ..v...... 
 *.1 	 ~ GVCi..Ct.QdVAIX~i;~?.IC 9 

irni; 2 13j 20 2 13 
r, .... 5.A( ) 5.(1) 5((._) 7.'1(1) 25.(2) 

8 
8.8(7) - 5.8(I) 

12-23- ,-. 12 16 24 
 10 4 	 II
10 87 
pit (I) 18.7(3 16:43 0.(1 20.(2) 181(2) 17.2 15) 

t;t .. -. 9.(I) 1:1
 
2-4 :';: 35 
 3 60 35 9 31 24 231
Pit 34.2(12) 13.5(5) 21.6(13) (s) 2.4.2.2(2) M615 25.(6) 20.7(48)

C1 - - 5.() - - 3.2 1 4.1(1) 2.1(5)
Sit 11.4(4) 2.7(1) 3.3(2) 
 - - 3.2() - 3.4(8
 

5-9 En 
 2 53 47 40 25 27 43 278Pit 35.7(I5) 15.6(10) 12.7t(A) 25.(10) 23.(6) 18.5(5) 
32:5 14) 23.7 66) 
CA 4.7 2) -... 3.7(I) 2.3(1) 1.4(4)
S:95 4) - 110.6(5) 15.(6) 11.5(34) - 3 7.9(22) 

10-14 kx II 	 24 21
17 33 23 	 17 151

Pit 52.9(9) 28.9(I1) 36.3(4) 21.'1(5) 25.(6) ,35(4)19 (4) 28.4 43)
CH - 4.101) - 4.7{I) 1.3 2) 
SR 5.8(I) 5.2(2) 4.3(I) - - 4. 7 1 .3(5) 

15 + Fx 42 20 7 91 2938 21 178 

2.6Mr I.7 26)CPt 14.2.3r6) 0.(4)-- 14.2(1) 1o5 4) 9.5(2) 14.2(3) 7:5(8)3.4M 1)" 6 3.)
 

Ovorall
 
Ex 150 182 166 166 
 86 119 136 1005
Pt 30. 45) 18.6(34) 17.4 29) 15.6(26) 19.7(I . 8(20) 26 .4( 6)o.5 207)C 5I) .4 4) 0 1 1 (2) .9.4) 1:.5?1
SR .9) 1..{3) 4.') 4:7(7) 3.5(3) 0.9(I) 4.6(6) 3.8 36) 

2 to 9 	on:1., 
ixz 77 1079o 	 75 
 35 58 67 509
PA 35.(21) 16.6(15) I1.7(I9) 20.(15) 22.6) 17.2(10) 29. O) 2.3(II4)
"
ol d.5(2) 
 28 3) 	 3- .4 2) 1 9)
SA71.3 11 6 8(6) 6 1.7.3 5-9 4) 5. (30)
AS Z. 2. 1.8 2.3 2.3 2. 2.5 2:1 

lhobes : Ex nu ,ibre...incd
 
IPR: in fazt prcx=ito rcb 
FR : p.Cr.-.ite rato
 
CR s G-,otocytc rate
 
H : splcea rate
 

A.ESZ 	 avera± e e.larced opleen

aBt.:eon b:£.;.cho"c number positives
 

continued...,.
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Table 1,inner 2. 

Or'',r-L,'LJ..0 IA.,JO0.%: ..I-.?:.;I: ?.VI.I J, DRIA IU.c 1975 

D. S~ .r 

0-II I:x 
IR 

10 
20. (2) 

16 
43.Y(7) 

25 
26. (7) 

20 
25. (5) 

71 
29.5(21) 

lk- J: "L:4 14 ;eO 1 17 63 
pi 

sit 

3560.o.0.&. 
-

(12)-
10. (2) 

33.341. 
-

525.8z 
_ 

4.t 3 
2 

2-4 Ex
I! 
Gil. 

S. 

39
35.G(I14) 

:.5 1) 

5.1(2) 

58 
51.'700) 

-

10.3(6) 

33 
36.8(I4 

2.6(1) 

60 
30.3 23) 
3.3 2 
1.6 1 

195 
41.5(8I) 
1.5(3) 
5.110) 

5-9 iAx 41 80 75 75 271 
PH 
S 

Sic 

56. (23) 
2.4 1 
I.'(7) 

57.5 (46)
2.5(2) 
2.7 (?3) 

46.6(33) 
I.3(1) 

13.3(10) 

3;.3(25)
2.6 2) 
13.3(o) 

47. (129)
2.2() 
1.4 (50) 

10-14 }:z 15 39 19 28 IOI 
Pit 40. (6) 23. (9) 31.5(6) 35.7(10) 30.6(31) 

si 2.5(1) 5.2(l) 10.7(3) 4.9(5) 
15 + Lx2 

PR 
oil 

32 
25. (8) 

-

25 
28. (7) 

-

56 
33.9(19) 

-

50 
30 5 

163 
30. (49) 
0.o.() 

Ovorall 
Ex 
Pit 
il 

sit 

151 
3..4(56) 
1.9N3)
6.3(9) 

23v 
46.6(11) 

O.L 2)
I4.432) 

225 
37:7($5) 

j,.G82) 
6. (n;) 

250 
34.6(67) 

36. (4) 

864 
39.4(34I) 

39. 31)118.4 67 

2 to 9 oitly 
Lx0Pit J16.i(371) 3813655. ('16) 1114!3.3 49) 13535.5 4'0 46645:, 21o) 

si 
ALS 

GI -5:()
11.2 
2. 

21 (29) 
1.b 

0.u 1I 
9.",(11) 
1.7 

.9(4)
6.1(iI) 
1.6 

1.99)
.12.8(60) 
1.5 

continud ....... 

BEUT AVAILABLE COPY
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Table 1, mox 2. 

(.U.,3LLIL .I .. u . -'., 00; ibjI. (0. ,i',.I0 '/.Y Ubt,' . ""l" 1976. 
(cont !ae,I.f-C) 

- F~nir~wI'. ts±Tc. IZxzr' &-ZF. O:3~ hct: 

0-HIm Ux 7 6 II 4 S 
PIR - 16.6(1) 9. (1) 50. (2), 1...(4) 
OR - - 

12-23,1 	 B --: II 10 19 5 45 
Pit 45.4(5) 40. (4) 31.5(6) 60. (3) 40 (&)CIL . Iz  - 2:.1 
SA 2t.2(3) - 5.2(1) - .64 

2-4 Dx 27 28 45 39 139 
Pt 16.5(5) 32.1(9) 24.4(11) 33.3(13) 2'(.3(3V)
 
(!I 	 - - - - -

SR '1.4(2) Io.'(3) 4.4(0) 7.6(3) 7.1(10) 
5-9 ':: 43 45 64 9" 250 

Pi 3 . (I6) 3.5(16) 18.7 (12) 29.5(29) 29.2(73) 
Utz-	 --sit 1u. ,,(b) 13.3(6) 9.3(6) 13.2(13) 13. -(33) 

I0-14 	 '," 21 2 25 52 
PAt 33.3(7) 23.8(5) 20. (5) 38.4(20) 3X. (37)
GI - - - 1.9(1) o.8I)SA 9.5(2') 4.-(:rM . (2, 15:.3( 81) X,0.9 13) 

15 + 	 i.x 41 50 38 II 140 
Pa 14.6(5) I.?. (G) 10.5(4) 27.2(3) 15. (21) 

-Sd 	 - - -

Overll 

C_, 0. 1) - - 0o.1 0 
st 10. £15) 4.(10) 5.7(11) II.7(24)[ .(60) 

2 to 9onlyit i ,. (9)o3 4663 15-30) jx-4 (06) 26.4(k)cI3,,i 	 30 
P it 30. 	 (21) 3 4,..(25) 2 1II(-3) 30-u(4 )I 26.5(111) 

.'J 1. 2. 2.i ZI ! z 

° ,. ... ....... °
 

DEST AVAILABLE COPY
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..	 2.able 2,Anncx 

OONOLIfl,'UD_LS.TA OF !.IM i1h!'I-"1C AND 1-TOhO.OGICAL .UHI_.YI6 1: i..LA:-	 176" 
. . . 

Lzo~li'ies T(T 11G,. 2--	 . Overall . 

A.Treatod area
 
:31 "r. . - 55. 2.5 10.3 2. 30. 2. 6. 2. C . 1 1.6 
vet loint • 5.5 .- 16.6 1. 2.: 1.G 0.5 1.3 2. C. .6 
Ctvcpcr karai . . : 17.7 2.8 6.5 1.P: -. 4 2.4 4.6 1.8 . 1.5 
.uishcp r'o .. - 2C. - 6. 2.3: $5. 0.6 4.7 -.2 : 0 - 2.5 
xassa Couunity . - : 22 .6 - 6.5 2.3: I.7 1.1 3.5 0.- . 4..6 
iuzzio uact ue' .? 3 - : 17.2 5.4 1. " 2. : I . 1. . 5.2 
Seniwchn . 2 - : 2v.6 2.9 5.9 2-5: 26.4 2.) 4.9 2.3 : C 5.1 

Overall ... 8.8- 22.3 1.7 5.8 2.1: 20.5 ! . .	 .3.2 

B.~3UttCHd 'a.rea
 

1Joe oar . 2C. - : .2 2.5 11.2 2. : 35.4 1.9 Q. 1. . 2.1 
'eyema . 45.7 - :5. 1.4 21. 1.8: 46.6 0.c 1-4. 1.8 : C._. . 10.8 

co Cooper -A]inc . 26. - : . 0.- .7 .7: 57.7 0.6 6. 1.8 : 0.6 . 3.7 
m Jallah . 25. - : 3wn55.5 2.: 8.1 1.6: 4. 2.4 G. 2.2 :0 . O.G 

... - _0- A1.2.'0 	 Gveral! 6in.or 

E.2._ushrod Isl.
< 	 ani.,ah . - -l ..2 L.6: 2-5. 1. !.4 !.1. -. 
12.5 .. - b.4 2. 0. • 5.2eemah . - : L'.: - 1. 2. : 

,low xru Vown • 9. - : 21 . - 7.5 .1: 1).5 - 5.7 2.1 : 1.2 . 0.3 

Lone: 	 !.in- P. . 5. - .- 2;1: 53.4 0.4 2.1 1.5 . C.11.6 	 11.7 

Over.ll ,uz d .." . - - .: 26. . .0. 	 2.8 

2
Gvern]1 	unret.. .2 -_2-_i 11. 3._ 0.2J:. 3. 2. _ . . 

Goeater eo. d "2L30 	 1.1lla.'u8G. _2.. 

Notes ; 	 Total coxtined : 2 0f VIC.i artm : l
 
Positives : 7539 EjMlanrif.*o;
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Table 2,Ahnnex 74 ' 

.BSplo.n on . .rjo.on o 

12 - 23m 99 24 9 9 2,4.2 1.8 
2  4 495 141 1.0 5 51 4 28,4 2.2 

5 - 9 6863 250 40 121 89 36.3 2.1 
10o- 14 50. 165 44 72t 4- I 32.5 2. 

15 
20 + 

Ig 117 
233 

25 
34 

13 
10 

17.
91 

1 
3 

31.3 
14.2 

I.5 
1.7 

Overa4l 21404539 14' 290 98 5 29.8 2. 

2 -9 613 35 70 117 140 4 33. 2.1 

101 5 
-4 

16 4 
'1 
2 48 I32_2 

_---19---17 2-- 13 II I 31.3i= 



COxSQLID.±L.D DAT. CYF 1ALARO! LT.RIC A!,ZD E-N."00O -GICALS'J '.- - 62 TC.OL Table 2,Annex 4. 

M Cctober - November 1975 

Localities . -- . -. -- .. . -

Lasna 
Lenoma 

ouquelle 
oua 

. 

. 
?5. 
50. 

25. 
- 2. 3.8 

7.1 
19.2 

. 
2. 

: 11.7 
15.7 

.4 
1.4 

6.2 
7.5 

1.7: 
2. 

0.4 
1. 

-
- -

O annah buch. - - . . . - 14.2 - - - 1 . - 0.3 
IDawolo'Ta
W.£I.TolOeLt'Ta 
Vayh 
uphmi .Ochool 

.
• 
•m 
. 

-
-0. 
-
-

-:12.5 
- 23 
- :o0! 
- 12.5 

12.53 
-
-

50.3.2 
!OO:-

20. 

1.5:
2. : 
1. : 
2.3: 

22.2
5.5 
14.6 
22.9 

3.7 -
-

0.7 

15.3
.56 

20. 
9.6 

1.5:
2. : 
1. : 
2. : 

2.3 
. 
1.2 
2 

0.2 
-
-

1 .2 
-

0.3 
-

Lontol 1,indergarden.kalnah T'Ta . 
-

- -
:9.S 

-
1.6 

-
6.550.3 2.2:

2. 
9.8

-4. 
1.G 

-
6.5

i4.2 
2.2: 
2. : 

-
0.7 

-
1.5 

-
-

Dce'Ta W-GboLble. 2 - : 30. 10. 20. 2. : 21. 2 . 2.8 2. : 1.2 0 0 

4' 
Army brrak 
Y.kavolc'Ta 

. - -
-

: 1.3 
. 

-
. 

11.7 
. 

1.5: 
. 

.9 
10.--i 

0.7 9.5 
55.2 

1.7: 
2. : 

3. 
1.6 

-
0.6 

-
-03 

J- Bellacba'Ta : 14.2 - 14.2 2. : 1. -3. 05 2. : 5. 0 - -

Fenctolle a ohnnyC.l0 - -
-

: 33yell3h1.73
46.1 

-
-

6.6
23. 

2. :1.G: 25.610. -2.5 2.612.9 2.
2. 

: 
: 

1.G1.1 -
0.6 

-
O.41 

"*.ea. :- "aetor Unr. 25. - : 14.4 - 34.2 2. : 15 - !5.5 2. : 1.4- 2. -

*UObaye,:uelloc'Pel h, a . 
.. 

--
-

- .- -
4armuy 

-.-
-

.8.3 
10. 

-2. : 
.6: 

!i11..5 
8. 

--
-

11.72.3 
2.7 

2.5:2. : 
. ; 

-1.2 
.r 

--
1. 

0.3-
O. 

*Yahnkolor & *Gbo. . - - : 20. - 20. 2.5: 5.2 - 5.5 2.5: 0.6 - -
! ortu'Tn 
Gbulu 

. 

. 
50. 
50. 

-
25. 

: 
: 
28.5 

-
-
-

28.5 
14.2 

1.5: 
2. : 

10.7 
8.5 

-
33.3 

7.0 
3.2 

1.5: 
2. : 

2.3 
1.6 

1.3 
-

0.0 
-

*h. - - : 16.6 - 50. 1.5: 4.7 - 15. 1.3: 14.5 - 0.5 
*Ialewu Gbayah 

Twarnta 
. -

-
-
-

: 
: 

16.6 
57. 

8.3 
14.2 

25. 
14.2 

2.3: 
2. : 

14.2 
37.9 

5.5 
5.4 

14.2 
7.4 

2.5: 
1. : 

1. 
0.7 

-
0.1 

-
-

Bentol overall . 28.8 4.4: 16.5 1.8 16.8 1.8: 14.S 1.1 7.7 1.9: 

d4otes : AVi = cverase vector room density 
- locality reached by foot 
= not significant figures 

Total examined 
Positives : 

1015 
.31 

P.falc'I3ru: 95.5,j 
i.alariae : 3.2;o 
V.cvt&e : 
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WILMY CEE'CPROPHYL7AXIS FOR Aor-_ ;4pl
 

Sown .....................

Township .................. 
 .1ent in chare ........................
 

,- --- - - -- _Y _r 

-[ -- t. It..... , J f! i , 

-- ii ,- I , I 

otes :.If .ro~nan: women write P2 in columnZ3ex ; if nursing woen wr.tc- FK. in cou-znsex. 
.Crc6z the case (X) in regard of nae and day of attcU.LIIceif abzcnt !c3vC ir bl:-!Ic. 
.!!ooxnth/day should be written in advance uccordin.,to pro-plat,: cd ccl-y -rcnt:cnL%. 
.At the end of each month the agent in zhavte and t Li, .cnt' ly r-"porcprepare stt ::i f 
of .cekly Ohemoprophylaxis on form wCP2 using the data rccordeic on tris fer. 



Annex 4
 
Porn UC02
)O:,j :L. RUP0~'I* C.L .. 4 s (WCP) ll
0' ,kLL" OPOp;YL._.I A SCTCq


Reporting v~ent ...4........................... 
. . . . . .
 
Count.. .............................. 
Secto .................. ...... onth ..* 1.
 

h.o. .i.. ..... 
....
Total:'!U'nder I .... ...... ... ....... . " ... 'r _ • ..... .
. .. .. .. h o...-... 
.. .
 

A. s.I to 52 Tr .. . .......
. ,. b**....... . . &
S.......... ................. ........ 
... 


............ 
 .......... 
 .
 

Under I 
 .......

-nd samne Lts above
 

A.3.Totm .............
 

Total Sector
 
Under I 
 .... 
 ...... 
 ....... 
 ..... 
, sae: as above 

B. Chloronuinc(in tablets)
 

B.I. ii stock at the beainu.ing of the nonth ...........
 
B.2. supplied during the month ..........

B.3. distributed during the :onth .............
 
B.4, in ztoc': at the end of tha -nonth .............
 
B.5. re:,-cst for supply if ,ny .............
 

C. Transport (in case a vehicle is supplied) 
C.I. nil(.cae covered during the month 
 ........
 
C.2. gaz consu.tion
 
C.3. oil co-Sup'ion
0.4. repairs if any........................................................
 

D. Number tiies overnight............
 

E. Problem if an;............................................ 

. ...... 

Notes : :R : number people registered for ? 0
AP attendanc~sprojected = no tines d tribtvt on in the month multiply by

!IR seen in form ,fCPI.
PR attendr~acez reali~ed = otal of th- month of cross(X) in cases of

form dCPI. 
form CH.
pA : percantuige tR X 100of attendances t I
 

In case the agent io also in chz'sge of 3..nl. doso treatentfcr WCP2 Bist:ill be used in additicii to this form. 
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2. Carcynbur4 Mctic opitA1Wno iy 204~ 

SA. 2. Concoms loi 

5. hi*%.-A"L niidaitC Co'.,ny ioupitr.,Domi. Torritor 

6c..ft~A Fi~os: alt~rx~iiCoutrt 32 

A3.!o5.*n J2rO {~lh 'nor (L 

C. 9.inCo~~ Clklini 20t 

B. tciotHeal.wr Cl. DoA2..uMucliiit 1Sn±ors 

2.M'LatrrILal 
3.lc.h-bwSo CJ 1o iHeal~ofi crL Cl. .

1838..o~iloC 

&.Dondit:.i-Ola .,:.'au~ 
2.Ccntaict Cl 'ia bti2.ulC 
3O.Ctkroyouu.6aTumn hlci.OC 

II ioiAvlc)' Lull~o coCnn 
I2.Cro-dorli11 C].Boi 
I3.iUujtur ci ute Boi 
I4.k11.l rc iorvlle C . 

I6.BovadelluG1 H4 i 1 
I7.cadV8.1 1o Cl 

I8.Harriob'ur,7 C1 

12.J roziorville C. 

l o~z 
3JAode E! t ISe.pr7
37Virgii0 iet n Clteiat~l ~p:vt0 
3.G..L Pint Cl 
32.8c'haffPi' CI 
33-3.Zol.C fl V~seil 
I or Cltz~~ca) 

3.Sieib: C1it Cid ~ef 
3o.Rodec C-1s~oeil. 
3.Je-irgin ie C1 . 

46.KWite la . - -

- .4 

4 

~3.uliml~ Cune CI 
1.ia C roI.ir le CI410tho 
25.0oiouvil C 

Uva.O ait e i(i 1 

17 .NCo rm. Citfcl.44 

50.zChin l I roLtiit 
c 

2 e.jo mz;onirl 01J 
3lIm z P~oint Cid ew 

'ld-Croo~seci). 

C.g... . 

I& bd.< 
3f4a 44ci4 

2IL t- iu 03 48 4444 2142 

0~ ~ ~U14.91t~~I en 3 3 



A.I. 	 SDL' 
T'otal casa(b) 1, 53U"86 . 46297 3b~3 . . 20294 Is 

B.2j milou R.i.onrovia 
?opluitioll(a) 1 109,,-22 112607 116OC.-; & 96 fl - 12340u 

D.1 tI0'i 
VotcJ. ocnzo(o) 49149 . 454 . 40634 . 3590 . 30C152 
C~zes troctad(f) : 929 I60 	 1~%.340,a 12~~W. 

B.2 	 UCP 
To bo prmtuc '.,d(S), 21625 22295 '2,9Z6 . 236>9 . 443j 
Proteotod(h) 15I31 156W, 16090 165 . 17M0 
Chlorocjino(i) I 5A44932 561616 579240 5: . 61570651214 

ToLal "j±tl'+CP :5 5 ~ ~ 3 6 .Q 6 U 63 9~ O 
Taot~.15 Yea-ra 	 0I 

Ex lrtc~ory uotes: 
(a) annul E~rowth of population :3.I 
(b) 	 -.1culatod f ron jexasite rat- in Linrovi a which is 30.'t, ill 1977' and iill decrease 

Cr-\dualy in tha 4 followL-i- inin I>*25.,2. , iuI u9,I5.,i ill 19t30 and I 4<. 

(o)mu.ibc,' of itO4LcAk. CaC3 30,. !'1 I '(7 ui1] increaGec s ELresult of davc;lo--X.iont of
 
health aorvicos,.33p in in Yfl9,45 .t inh 15c60 Uld 50,j in I ;&I.
 

(d)ciU.!taated avert; o doue pa oaso calol!...iod from~ infection r.to found during1 kiaxoh
 
157j6 surve~y in *onrovia as in tho follo ;inz.:
 

A-. grouwi Uo positives Clhloro- %uinouced
 
0 -XIn~ 32 75m~x 32 : 24000a;
 
I -4 230 150 x 230 : 31,500
 
5 2U'G 300 U 60400
-9 

10 .- 14 111 450 111II49550 
15 	+ 98 600- 5CWU0 
!.1 739 	 d5

: 	2~05~i~739 o . 2 

*oc'luar~j~~a~~ora'La of 45 ; in1,,hu decrease CuJd1Y4 . 1~978
 
35P' 1)9,0'in' ,90 and 25, in 'I
 
(fwnu.-. or treatad oases 20pi±n 1977.-ill ilvncaze to 23',o in I33 in 1 7935 4
 

£2 I)J&0 -x.r40,. ill 1961. I4<P
 
;.:anr'b~.,cup of poptUatic:.- -to~be P e~d,O0, oIlm,3. 1'6;1: to 5 T3*OP4pr L

nunt and nur..n:-, utxon i'.W 3.I,,l.in totalk 19."I pulat±6u.
 

Avor~ doaj 	 305m, :-ablot,'s of I-'h~o~e~~ 

hutot.1 pc. 


r ovragie 	 .YrI-' oaor eLoof coul. not oj'rbovm, --ost'i a~.chcitcjroP))1ais.:
 
(i&~~f.C~dotio par jiozron wicr oCiUi11 -.:it;, 1UL.a'd s in ~ofi.
 

0rl p3.o 5 M,0,x 5 2, 1to al , 6 
GL5 C6'OP 

I, '~X' 

http:3.I,,l.in
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!Cr.r Suvta!)ta. 

r1~IVf oto t;~thujy u *,Ivra i. -rLc t! tiit Io.i L..s,. n .r the folto n~In 

As I-at of r N-3t VcoryId t r; ,,Lar[on' s rCo- i't 0.t no ~c'"oad' 

.pt 

~.~iraiv.yJ:-.J zftC- Vato at tIC rIne of thd tri.als 

( vwith tth.t of the nets larvicides. 

*he tr'eattcat t.o1nio.e wats the c'nt uorn:Lllly ususdcl it f.his pact of AfrIca folr tu 10.s'' 

of If-all rivers, I.e. rhe pckuuct p.s~our'd lito thde %IdLezr for.30 rtuutcs froms a tdrvit th;t Wdls 
Il this .*t faa;rpfeccod with %cnlibritudIolos.-n f:alt:d on a 2;~r.SbVthe wate~r li, 


else 010 ltrums W.11 onac~i.1 raft tha1t wais l'r. *i .1 akd load fuvwali from osia rivec baitk .
 

to the othesr to as to tpvod tha 1f:;-:ctide its ovttftomly -is pemsi.Iule.
 

W:'!"At.IN - 0MV 13/ 

111(s pyrhitrhold h10d alra-!7 St.cm great apiltudO for ciainJ:g the t~c.hr.'icit of bla'k~ly 
it thz trials it was used Lit the forin of a wauc-dtsp~irslblelar~vaeJ'~.k 196,6). 


FL..Ier with 25%. active Product.
 

1h.,o t~icu.*rin was pourtcd Into tOn rivur in a concentration of 33 ppm for 30 minutets. At 
i:t .10 the flo- rate of Lt . ir 3,1 wats 5.6 :3sc 

Two hours afteur the enid of the crea.jt t ill Lila larvae at tle sites 30 rn and 1S0 m rcoma 
wcrc still larvae 5W0ntilt trintrti.nt pointt had dtpiao. Vzwiuver, 24 I,.Mrs lAtus thara 

I Orig,~inal ly Esf.:."d Ill Frctu.11' rt~port UA.'f;T/69 0('G'/Vi-im Centre ,'vraz 

I fl~.'a~at~s "~:t ot Pa.'~a ~r~u ~lc.lth rL~a~i~attonb .leao, SwItziuclaod..ll2~ 

t~,,nA(aL.~ I wO~~~~~~~I ~ W .lr ... i w:~ nr 

s.sv*r. fof, M.e*.cur.c .,u,,On I~ns I t~ai:,te !qi 
I~~ ~~~~~~~~~~~~~ ~j~u ri.,.q i~la ,lc.s -ITb ',~1 1~ 

.,, ~ I(*ha~hO.~.a-..ut~a.k.'vr~ a~r . *-r... 10 , p do 
2 1I~S**.. 

a Ca S 
r tj ' 1'r,.% lo4;u: c u 
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r- ~~ 19zY tv! t4fio 
 -fo. .i i.. A N.. 

h : C lt .~etr,~d 14 t CawI.s!I c 
C ~.,v e~i.~L.~tInnnf .54*~~"I:tivI .~In.~ 

b r.digpaa30ad.'C:aC..1~toa,t i. livL.inL"u ta 
Co A f.td. 1,:~i Io11.' Tu 

only arid aVary~:: .t~a~:~n
it.,WIlk.l. tLiiig 

sit Iv,c.d32i14,Q11.5," 

k tri '11La 09")itri' Inwa O U
reldcnrbraw idoft--.'t t .IIlteJI~ ih Ithr tt i 10'~r~.5*wi t~ .d m".1 t o 

it LCtI:vc.fw Lint .-
sUt~L rIiinH. bld- a by -iIk 

ViiLCa. it~ '.I tue 
- III 1 rvIni, 32 Lv r0d 

ao '.54m4.Sit't rvt hof C]]
C,-,%t, in: bri., n ltto 

M :.AOP~rml ct 30 -,
L z~ uveatrohd theoari d A lav 

thnny'A iel iho trat InL'ut'io Iha tI-:r r. 
~obsrvadl~*fi.~oith .4! 

n'A# 
4-.. 1;s t i. , -. Go 

llsL VOtatare. :tmri'yuou o 

0o.1 a Vs fj 
ran onl fully.~a iawCI 

o . T:o h l 

this f,,r-at ha) at~ojbI.iUsoveia 7hIth .i'To -ti~eoc 

''cuoI vCnusv
::1l (1II) 01' 

e haIngo alt~l' bm'i noteddrzyi
Virc lrvaL o i t c.*r.. bs1 r ,If th 

-:bz:c. - d971ira --th mii~ i~t 
m0.0n~tIl'~itibof~n(Meul (C111'i The',flthin 

a rials E.OtlittctCDcoci 1aerlol yr inivtos, 
ti fal Ii

i o.01 fth "Ir~w si32 xii sud~a~ 
~ ~~~~s o ~:V*mm ,nio arir i 1taiti ltt t 

. 

~ 

iz r ti ~ wave hadm~t'tat ',It,wt' i ot ftill a~ive,in t a *tr,it-li u pmX
observe~~d, 10htm 

s . for'tI "~ 
L"'"ar cx imQ ' 9 9 
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~~ ~ ~:1L ro, i t.~~tI'_ 

, f ..f... . . :, .,. . ... ,., 1" " I:1 5 s 
-o . I I:r. .,. , 

TI Cn itfdL I. I Ls 1 11 1 C t t t1uhc ':. Jruet 'Cn (:f L;* i ' . --- tv. A.fr Ican " 

t' w1rIL . a .n raiI of 0. 03,- n ' . - f .. . o C-" y , i'li pvm; *".2 VaLoilm~i~uct. Q r he FauurEu. at ti L1 C. 
tle 

61at .5"m 
Iii th is c ,t :,;': rnr'mck , vih h ",s a:'ll,-1d Pr 30 :th.es, rhis
 

C:-royect allJ blatekily lac.e avc.r 7.5 
 Tho re.?.ling placeos at~ip sit~imatcid 12.5 aad 14 I--at.,ca onl!yti.y a l't...d. 

.
 

• .,':i" ihe s.1, I, :h :.hure , ; d1 , .d 
lrvae of L ;Za. I.t ' o.. I*v ' rae c'.'.:a.td (!:I..,' .,.:d '.-e rol.'. _ a OCouud 

L .. 
,,re. ',:nd faish "i:Q,1 Iv 1.ar,.6-h. Thus f.:.l obsorvat,.,: Ifi inwi-ifu.r:lt:y %-ith vilust,::s ef F..&-uzon et ., '

lt 11(1941~f) f-)usid thueatts thait a:reulao 1%atthat t h ey t n td . ictive t.ius2 rensh~ ~oeic thie Cfth 

C('AM1.AiFv 
ActVITY OF, ABATF., DU±RS5.1-NI DDT F~!i:
 
Tio resilts srit 
out above show that two of the th:ee formulations Lusted . Lolai .vpropertes %~iat.ake them suitable for use in blackfly control. Uucver In order t. obtan

abetter itmpresaion of theirnow (1969) true vailue they werc cc~n;Rred with enulsifiableis still the only product used In DD , which tip tolarvici!e z.:-Iguts in tlest Arica. Troa i.it
w.rh DWE at 1 ppn for 30 minutes 
was t,:refre r'r,, i :.c:eiamiiely after the effects ofd:,rsban at 0.03 p..:ohad been recorded. The r of.te .,cn the Dot:q;ouri Ba had not rh:i.,.'cL

and was still 1.5 nI/Soc.
 

The purpose of this operation t:js to find wi-rhr YDT,out under the s. . .e conditiosts, -- isable to d,.stroy the larvae left u;%affiacted by Dir..ban a 12.5 i?:d 14 kn. fr.m the treatl..,nnt
PI) I ;t. 

Chc:s vade at those bre.dMn sites shiiwad that te3 pas:t.o of the T)DT 'ad broht abouta further redict!ion in the number of larvae but that se had survived.
 

tAn additlotial treatnent wltth Ahite 
2C0could not b.- carried becauselarvae that had survived the preceding the nu7iber oftrials was lasuiiclent for 
out 

the observationspirop6rly interpreted. This Lrea.r~ent was -herefore p;cstpo:md 
to be 

uall. the larval sites ,.ererc-cstablshd. Fy the tine rhe trial could be cond',cted. the rlowsoly rate on the ugotiri !;a0.F :.t/oc cad the average speed of the csjrccnt :-id droi.ped-cozisiidrthily.treatment point the river was now v'ry slow-flowing. t:der rIose coudicicns "hate 200displayed only partial activity c' the first t'o sites at 30 --d ... . .compared with a sirtlar obse:vttcn by Jar.bak 
150 m. Ts be .otid

(1 i.hoet At., .6), nttribvtd tilethe produrct ovur thu first few rietres of its route t,) t'he 
failure of 

slo' carr..nt and the I-,tk ofturbulence In Lhe ".ter. The raids situated 150 :1 -.. iy ri:d the insecticid. '.ith the .:,t 

•. , . . , .

~ ~ & 4 ~~~ 4 
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A P V'1: ? D I X I V 

T1IZ L[BERLZI jIkSTITUTE rOR BIOM.DIC.. ,,,-S.\RC4 

AN!) THL SCHISTOSO.M'\3IS SU.,iIL..,CE UNIT 

In mid 197, the Gov'ern nt o' L'-.-, by Leisl.atlve Act,

estrbl. shed the Lber-n Tnst'ite for Researc.' (dTca.(IBR) 

ns nn autonomous agency of Co-,,rnme't, headed by a D!.rector -.,ho 
reports to a Board of Goernors chn-red b"., the Ninister of Health 
-ind Social 1Telfare. 

LIBR, in its central location, is housed at the physical 

fpcili'-les (a two story t-.:o winged laboratory bui lding ,,,ith 
P


attached an meal hous'ng and e ght -es"ident7al buildings) o the 

former Liberinn Tnst tute of the Ar...r.an Foundation of Tronical 
Medic .ne (LITM) ahich reverted to Government -when LITM, a 
Drivate nstitution, ceased to onerate about seven years -igo. 
LIBR.assumes most of the practical funct.ons of LiTM but in 

"
 
t:.e role as the b'.omedcal reseirch r-m of the "1nistry o 
Felt~h & Socal Welfare, involved in collaborative efforts 
with other health related institutions concerned with health 
care delivery, train!g, disease preT'ent.on and control. In 
the latter regard LIBR mainta'.ns close :unctional relationships 
wI'th the Bureau of Preventive Serices and the Bureau of Planning,' 

Research and Development of the Ministy of Health & Social 
Welfare; the Liberian Research Unit of the Hamburg Institute of
 
Tro-ocal Iedicine at Bong Mines, Bong County; the University 
of Liberia, particularly its NTedic- College, and with Hos.oitals 
and Clinics.
 

2. Finance
 

LIBR receives f-'nancial subsidy from the Government of 
Liberia through the Ministry of Health & Social Welfare which 
provides base support for administra-tion, maintenance and the 
accuisition of basic eauipment and su-plies and a few technicians.!
 
Awards, grants and contracts form a large percentage of the
 
onerations of the Inst'tute. While the objectives of the
 
Inst'tute remains clearly geared to-yard research leading toward 
the orevent:on end control of malor endemic d:.seases, its
 
programs are in large part related to its ablity to attract
 
externally funded research projects.
 

3. Coordination
 

The M;nistry of Health directs to LBR all inquiries and
 
proposals relating to b7omedical research in Liberia. As such,
 
the Institute serves as a directive and coordinative center
 
and maintains account,ng of all such actlvities.
 

-. Librer

'he Library at LIBR maintains subscriptions to most Journals
 
with emohasis on tropical medicine.
 

IV-1
 

http:mainta'.ns
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-oDe-a a C. 'Ad by En. 1ebeu.D., .P.H.,,,..it,. sv.r e3 to pro';!d: u at
 
r ' -. 'r the n:-:ro'i:in c a -'!,.:1 ',o. 3 an., to mon'tor d o3,., th1 Tt i S artcitted t-at clinical reseatrch 

a. I,-as;a F'r.--.. An epo.demanolovical sudy on the distributionnd pre'ence oA Lq3s-3 Faver in Liberia was initiated in October,
10 in col.laborat:on with Columb.i.a Univers.-ty School of Public:eailth and the Yale Arbovirus Un t. Dr. John Frame of Columbia
!s Principal Investigtor. 

b. r'-Ilria. A tripartite )-reement s bein- negotiated ",rth.ol'nTinst t:ite, S'..teeden, LAMCO .Min'ngr Company, .Nimba County,for thp estnblishment of a Resea'ch Un't of LIBERiA in Niba
 
to pursue research beg;_n!ng w .th drii resistance in malnrial
:nfection-. The nro,]act -s to be funded by LA,'.O. 

c. He<thi.. Through agreement, the Neq York Blood CenterO er--te:; a pro Qo7Jactcc.ne tostn --H-oti.tis
a--ge'n -t LT lS.' 1.7 some seventy ch' --n..ees as exoeri.mentaln mals. Alfred (M.D., 7rnce ofV: ologist) the New. Yor-k
:flo0d Center serves as Pr.ncioal n"est.gator
b,a Ve.r. /Vfirolo and !s supportedst"' 

d. oA mjo- T)ursui.t of LIBR -s basic and
aDlxe,] rcs'-w in Sch stosoa;.esis. E:.per.imental pathology
s stud]ed at LTIR in l w'hich ;nclude rodent room,.istotechnique,"e: roo:, and laborator 'es i.n etc. Joiningt.e Tnst te n ay. .'ll be a research fellow end his wife,.n experienced lab technician, from the S.tss Tropical
-,st;+te to pl-sue research "n the area of serology with emoass on insero-di-agnosis sc-.stosomiasis infections. 

Lo.Fa County Sch~stosorias*s Un't. L-3R operates theLo'a Schtoso.ias.se TSlanre Uint x'.,:' is P part of the
Lo'n County Agr':cultural Development Project. 
 The specific: n of the Lofa SSU .s to moni tor the d 4 sease " t: e project:rea and after three years to recommend appropriate control
e
esures. 
For this operation a substation laboratory of LIBR
:s be'ng renovated. 
 The staff of this unit includes the
 
D'rector of LIBR as director of the project, a project supervisor-7:asters degree L~ber'an, 1 laboratory techn'cians and si'x
soec.imen collectors plus .Janitor, driver, and clerk typist.

Po-is:on is made for consultants.
 

Althouqh there areb-.,dgetaU-y several draw-backs in terms ofrestra;'nts z.,hich dictated a narrow objective,C'.-er ence gained by this unit serves as a bs-ss 
the 

for irnmlementngc-,-rol measures beyond the life sra-n of the project and beyond 
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sThe: approspedof the Lo6?aSSUhi bineto e 

SSU staf to 'nludne.o apmr.ic a nthr'On nrt6v in,
 

-asozs Ite f orm a study wnjt,-.vh Ich' 0s .1nzclude;2~3~an~ 
aLte Pis other water contanc sites Initialo aaditioaf 

_aulto. he~w te_tcontaet,_siteS_.are ,and- sw'ampste sto 
nade just prL'o. to s,.-'azp reclaati.. I~~~~d iul 
nre treated. In the one sdarug cnWl!vaied thus far,by the. 

fn'al treatment- of infected i.nd!i',r Lduals, lqe a3SUIe, we have ~ 
been unqbleto fend infected snails in.the reclaimed swamp 
altho'.ee, the population of snails oppear to be increasing.
.It may be necessary,if suc.cess bopping or reduc.ng
1bransmission s to be acheved and raintained hen the rce 
project spreads to the entre project area, to increase the 
SSU staff to Include one phys c.an, another project superv.isor, 
and ossLbly two technicians and to request tor add.tional
 
funds for transportatlon,' drugs and iolluscicides. The di1rector, 
however,, has subm4 tted pr'oposals to a couple of Foundations 
to "nvt 'inate other nedthod of snail control besfde mollusci
ciding.
 

The Bong County Schstoso-"Vgicns-rus Unit. The exnt
sansson 
of tC e Lofe Schstosomlas *.,Jnoit -to cover. the hasBong Project

(obv, 'ous acdv-ntage of the e-xnerience ga*ned in Lofa plus
enxured coordinat on througS LIBR. Hoever, the disease appoears 
'0O be more prevalent in Bong then in Lo'fa County. Careful
pl.anning anr1 the experi.ence '11 Tofa must be- u-tilized. Among
other -thngs, the Bong project must make adequate provislon for 
training and immediate control measures to'cover a period long

nough to permit significant. reduction in transmission. 
Certain add!,tional personnel of the Bong Project could functia.on
 
both in Lofa and Bong. Enclosed is a rough estimate of
 
requ;rements for the Bong Project.
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Pernonnel
 

Drector of the Project (Lofa, Bon-) 


1 Physician (Eptdemi6lo,st 


I Bologist - Malacologist 


3 Project Supervisors (Masters degree) 


3 Senior Lab. Technicians 
0 ~ Junior Lab. Technicians 

3 Senior Field Technicians 


6 Junior F .eld Technicians 


1 Secretary 

M 	 1 Clerk/Typist 

3 Drivers 

2 Janitors 

1 Messenger 

Consultants 

Training 


Health Education 


Local Travel & Per Diem 


Trans ortation Allowances 


Laboratory/ Office 


Staff Housing 


Three Vehi.cles 


Off'ce Eauipment, Furniture & Supnlies 


Laboratory Equipment & Supplies 


Drugs 


M.lluscici de 


"20,000 

20,000 

20,000 
30,000 

9,000 
5,1-00 

9,000 

5,400 

3,600 
2,L00 

3,600 

11,14-0 

720 

4,000 

36,000 

5,000 

3,000 


6,192 

40,000 

35,000 

36,000 

10,000 

40,000 

10,000 

25,000 

380,752 


§30,000
 

30,000
 

30,000
 
39,000 


),200

9,000
9tP'."iler"
 

16,200
 

9,000
 

4,S00
 
3,600
 

5,400
 

1,920
 

960
 

6,000
 

40,000
 

8,000
 

5,000
 

7,00
 

50,000
 

40,000
 

38,000
 

15,000
 

413,000
 

15,000
 

30,000
 

491,080
 

rectirrent co- s
 


