
UOMMIIC ATA~aiHEET~ 

La mo itIv 

Publtc Health Assn. m . t; 

tVUYrN DAT(I 0) 7.NUMBER OF PAG S (12) . . .......... 
197 o ,T1 41p.I AFR6I4.5.M571 m

k.lttj ECY OKCA.417.ATION (1SO0T: 

340MI52 tNA KY TES (500) 
(Addlt unalvolumes: v.l, 321p.:PN-AAII-679; v. 2, 414p.:PN-AAHi-680; Assessment Team rpts.:

PN-AA,-681, - PH-AMI-691) 

IL+ Sr (90) 1 P .aI 

+ ;i 

i 

+I 
~. '4'I "44r.~ . +.; t +.4 

I'DES'S 
ii:': 0 

Mal20) 13. COREC NMBER (0) 15 GON 'C 

Ti 

'.7dIaJ~iai 
peio -omias is 

r Onchocerciasis 

Gastrointestinal diseases ' 

*,~2,"~ 
Om-+ A."' 

' 

416. TYPE OF DOCUM (160' 

TE(14) 



The Sahel 
Epidemlological and Environmental
 

Assessment Report
 

Section II Part E
 
VOLUME THREE
 

Excerpts from Report of
 
Health Sector Assesst-nt Team
 

The Democratic Republic of The Sudan
 



Excerpts from Report of
 
Health Sector Assess=ent Team
 

The Democratic Republic of The Sudan
 

Studies & Report by: Pobert W. Lennox, Sc.D. 
Epidemiologist 
International Health Programs 
Staff 

American Public Health 
Association 

During the Period: June 13 through July 14, 1977 

At the Request of: Eealth/Nutrition Division 
Office of Development Resources 
Bureau for Africa 
U.S. Agency for International 
Development 

Authorized Under Contract No. AID/Afr-C-1253
 
Sahel Epidemiological and Environmental Assessment Project
 

Sept. 1977
 



I 

CONTENTS
 

A. Yajor Yndemic Disease/Environ:, tal Health Problems 

1. Malaria 2
 

2. Schistosomiasis 5
 

3. Visceral Leishmaniasis --Kala Azar 6
 

4. Gastroenteritis and Diarrheal Diseases 7
 

5. Onchocerciasis 8
 

6. Trypanosomiasis 9
 

7. Others
 

11
a. Leprosy 


b. Bancr6ftian Filariasis 11
 

c. Guinea Worm 11
 

d. hook Worm 11
 

e. Hydatid Disease 12
 

f. Cutaneous Leishmaniasis 12
 

13
R. Endemic Disease Control Program 


1. Malaria - Nationwide 13
 

2. Malaria - Man-made Irrigational Areas 15
 

3. Control of Bilharzia - Schistosomiasis 19
 

4. Onchocerciasis 22
 

5. Sleeping Sickhess -Trypanoso-Iasis 23
 

6. Kala Azar - Visceral Leishmaniasis 24
 

24
7. Gastro - Enteritis 


C. Rural Water Supply and Environmental Health Program 26
 

1. Water Supply 26
 



.	 nvironm-.ental Health Constr-1ints 28 

!a jor Conntraints by Category 29 

a. 	 Planning b Coordinatirn 29 

33b. mdanpowor 

35 c. Commodities & Logistics 




E:XCERPTS FROM 

"IRPORT O Tilt: REXLTH 
J. SLCTOR ASSESS!:.ET T?2 - SUDAN' 

A. ,JOR EN{ I C )IS AS E ;EVIRON'.ENT HEALTH 	 PROBLEMS 

Ak 	 rd'[jht j- expected, the list of endemic and potentially 

and imposing.epidomZic diiea,'s occurring in Sudan is extensive 

Due to the ctxtre-.e diversity of envirc.mental, climatological and 

in this vast country, however, few of
v;ociolcgical differences 

regional significance. Thethese diseases are of more than 

exceptions include malaria, schistosojasis and gastroenteritis
 

which sufficiently wide(dyse:ntery ;-id diarrheal disease), are 

spread to qualify as national health problems.
 

On the basis of severity of impact on large segments of the
 

one should also include onchocerciasis and leishmaniasis.
popul tion, 

With the exception of leishmaniasis, these priority endemic dis

the medium for 
eases are associated with water either directly as 

the dissemination of the etiological agent, or indirectly 
as the
 

breeding area for the disease vector or intermediate host.
 

In the case of these, as well as other, important endemic
 

diseases, existing data are not sufficient to calculate 
their
 

full impact upon the quality of life of the people or upon the
 

little doubt

nation's socio-economic development, but there is 

that it is significant.
 

Drawing upon available reports, the national health 
plan
 

be made to
and discussions with MOH personnel, an attempt will 


of the nature and extet' of each endemic
apprise the reader 

disease problem, particularly as regards quality 
of life and
 

socio-economic development.
 

1 
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. 1ar ia 

With the exception of the V:orthvrnrost desert areas 

and part.i of Fo.,d Sea Province, ralaria in Sudan must be con

s-.c1erv to be a country-wide endemic dise;ase. Differences in 

InteniLty of transmission, s-asonality and public health impact 

th lt occur from province to province are closely linked to the 

availability of water for Anopheles mosquito breeding and 

from North totherefore tend to increase, as does tne rainfall, 

South.
 

a. Prevalence
 

Most recent country-wide statistics on malaria 

prevalence are extrapolated from health facility attendance 

records, rather than from surveys, and consequently few infer

ences can be drawn with regard to national trends in the inci.

dence and prevalence of this disease. A limited number of 

regional surveys have been conducted, however, from which a few 

assumptions and speculations may be for.ulated. One such study
 

of blood parasite rates in children 2-9 years old living in 16 

villages located within the Gezira conducted in 1975 can be 

compared with a similar study initiated 14 years earlier in 1961

62. Of 1,124 children examined in 1961-62, 37 (2.9%) had blood
 

films positive for malarial parasites. The 1975 survey of 1,293
 

children from the same villages showed 255 positive blood films 

(!: .7%). 

More significant than positivity rate increase 

was the finding that all but 4 (98%) in the 1975 study were 

The earlier
Plasmodium falciparum (malignant tertian) malaria. 


be P. falciparu-a. If thissurvey had shown only 5 (14%) to 
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of the whole area, there is good 
trend It accepted ani indicative 

tertian malaria is it significant
for concer:n zu :xlignantreason 

ranks high among the 
Contrbt or to . orbidty in adults and 

rajor causfQ3 of infant ir,'rtality in Africa. 

Within Gezira along an estimated 2.5 
million 

at risk to infection. This observation gains in per:tons are 

that the Gezira irrigated peri
ones~ignificance when considers 

40% of nation's gross domestic product,
reter accounts for the 

or indirect)
1/2 of its total employment (direct

generates over 


and is responsible for 98% of the country's 
export earnings.
 

Impact
b. Socio-economic 


The special socio-economic importance 
of the
 

Gezira coupled with the enhanced opportunity for mosquito breeding
 

brought about by the area's vast 
irrigation canal system has led
 

as separatein their country two 
the Sudanese to describe malaria 

The first of these is referred to 
as "Nationwide
 

problems. 


This term is meant to apply to all 
malaria that is
 

Malaria". 


not associated with large scale irrigated 
agricultural production.
 

It is felt that this latter activity 
(i.e., irrigated farming)
 

creates special conditions for malaria 
transmission that are
 

from those of the nation at large and use 
distinctly different 

The amount 
the term "Manmade Malaria" to describe the problem. 

of irrigated acreage under cultivation 
has been expanded on an
 

average of 5-6% per year and each 
new expansion has been ac

companied by a rapid increase in the 
prevalence oi malaria.
 

C. 	 Vectors 

Sudan Anopheles
The major mosquito vector in is 

3 



.~r._pt, itru) vorous ,;pcies 'ith few preferences 

for b:,.,,n! !;itL:n It it. extr-.e1y z.ggressive and has a 

suspreftrenco for bit ing hu-,,jr. A. 1!ae1; extremely 

ceptiblo to itlatrit1 infcctlon z-.nd as nuich i s an efficient 

-
vector. In the South it is suspected that A. funestus may c,Q 

exist wLLh A. Ciambiae. A. funestus has a greater ability to 

zurvive in the drier nonths than A. qzbiae aind may be respon

rible for extending the malaria season and consequently maintaining 

transmission at a high rate. 

d. 1.alaria Cases Rise
 

In 1974 there were 1,000,000 cases of malaria 

reported in Sudan but due to underreporting and the inadequacy 

of diagnostic facilities, it is felt by the MOH and supported by 

more,WHO that the true nationwide figure is actually triple or 

bringing the estimated incidence rate to 20% of the population 

levelper year. W.hile no increase in rate above the present 20% 

the next 6-year plan, it is expectedhas been anticipated during 

that the absolute nturbers will increase by 25% due to natural 

population increase.
 

In sur-mary, despite the paucity of hard data 

there is little doubt that malaria is a serious problem in Sudan.
 

Its apparent increase since the 1960s, its suspected shift from
 

benign to malignant disease, its established serious effect upon 

infant survival and its expected potential for depressing socio

economic development and production have led the Ministry of 

Health to give malaria control first priority in the upcoming 

National Health Program.
 

4 



(liiharza)LralnmfJsiot!;c~ ~ '~::~~~; has bee!Cn 

oIt tC, oCLIt .in all provnc ; of Suda:n except the Red Sea 

Both :pecies of schisto:soxes known to occur 

in Afric.a can be found in Sudan. The first of these is Schistosoma 

hat.--.to) iuIm, the etiological agent of urinary schistosomiasis. 

Cons;.d.red iii Sudan to be primarily a disease of children it, 

ind itf; .nail interr,.-diate host Ilulinus truncatus, tend to be 

di.tributed alonrg the river courses and locally within the 

.urfac. w:-ter ixipoundm-nLs and str-a2s of the west and north. 

In !.piLe of its sporadically high prevalence and potential for 

cau:;ing ,ijgnificant urinary sysLem damage and hematuria, it is 

not c:onsi dcered to be one of Sudan's na-ior endemic disease 

p~roblems;. 

The second species, Schistosoma mansoni is the 

causative agent of intestinal schistosomiasis which is a signif

icant contributor to extensive liver and intestinal damage in 

adult and child alike. The distribution of S. inansoni as Well 

as its snail host, Bio;,.halaria pfeiferi, is most intense along 

the heavily populated areas of the Nile and the Bahr el Ghazal. 

The presence of the parasite in large numbers Within the 

irrigated areas of the Gezira and other agricultural projects
 

is considered to be a major threat to human health as well as to 

economic development.
 

5
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J1 

ts ewe t h e reclos 	 o 

to 	 19744~U t965130 ir o r ....... a,
o00aivstto 1974. ara. 	 efrom 	 a 

C. 	 Ecoriom1&dXrpact 
-A 	 ' 

1i~ initet 	 a terfor 	Sudan, WHO'has estimated"In its country profilerencrd 1904 in oth enL ec and e l e. f r s ... 	 ;..... ;... 

the 	total economic loss a.0.to the country fo Bihrzia to be 

LS 52,000,000 (US $130,000,000) per year.
 

3. 	 Visceral Leishmaniasi s - 1Yala Azar 

Vi1sceral leishmaniasis has been reported in Sudan 

since 1904 in both endemic and epiaemitc forms.. 

( 	 a. Species/Reservoir 

It is believed that -he etiological.agent, 

donovani is present in a non-human reservoirLeishmania 

as in man,but several recent attempts to identif"y that reseivoir 

by ,field examination of likely species (rodent, canine and 
L1,
 

feline) have not been successful. 

b. 	 VectorA 

The usual vector, the sandfly (genus: Phlebotomus -

A 
>.or Ser entomyia) is present as thirty-eight spce rsub-


of infected flies,of
species, but to this date 	the numbers 

high enough to explain the p aence any 	 species have not been 

of the disease or, indeed, to incrii.nate the usual vector.
 

species rsoibefor transmission.
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c. Y:ndertic 

Ynd-.:ic: 

Area; 

itn the atea c,unded by the Ethiopia, 

bordk!t: 

I1al.L,:1 

of 

I~dio1 

(:orth 

Vhi~oUri 

ad S:)uth), 

ill 

(z:a:AL 

}al 

vo:en 

nnl 

A4-'r 

and 

_s.t ) 

a:,ar& 

cvild~r 

: 

,. 

by Kassala 

to occur at 

with about 

and 

all 

equaltiTi1.:; th, ye"-ar .,*, 


frequ.:ncy. One lsolaLed focus norLh of Khartoum sceins to be
 

confi,.td to children, and other wzide3pzead foci are known in the
 

w:st and as far south as Jongeli and Easterr. Equatoria.
 

LaciKing the ror:e sophisticated methods of 

diagnoi;is, field hospitals diagnose.the disease on clinical 

results in an inflated prevagrounds. This practice probably 

lence report. Primarily considered to be of relatively low 

has approached epidemic proportions aboutincidence, the disease 

time:; within the last 70 years. Pe.cent information indicates 

that a significant number of patients form.erly diagnosed as 

having cutaneous leishmanias- s (Leis"-_mania tropica) may have 

been exhibiting diffuse cutaneous sy-.ptoms due to L. donovani 

or perhaps to some unique species. If so, the dynamics of 

even moretransmission of visreral 	l.eishmaniasis will becorne 

obscure. 

Diseases4. Gastroenteritis and Dia-rheal 

a. 	 Prevalence Nationwide 

Sudan is free from entericVirtually no part of 

acute diarrhea, dysenteriesdisease - irc.Luding infant diarrhea, 

of infection accounted forand cholera. Thi-. broaed 	 category 

8,255 cases per 100,000 population in 1974 based upon hospital
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?ej)r LK1 Co'; der w~thd.t: the wcajori Ly of Lc5Oseij~~;~0n 

arC. Ti :) z;.:u.d, 0:1(' c:11 only ;-;.' , that t h true prevalence 

rate Sccr.,ng C,;l/ malnutrition as a.;cond to 

C'tut: of .;lqn U ic-;,t~. rbidit.,, dizarrh'-ial disease -es'iltinq 

from , : izr Lh.! of f;afe water supply is theor-iani t,.tio:n t,3 lacK 

third iiighig.t caun-e of hospital death. 

1). ){ite I nc reas[_tncr 

1Ministry of Health officials have estimated 

that the increase in infection am.ounts to about 10% per year 

and that by 1934 the rate per 100,000 population may exceed 

14,000. Of particular concern is tha effect of gastroenteritis 

orn children. 1}ankin9 as one of the five most important causes 

of infant r.ortalilty, diarrheal diseaze of children accounted 

for 526,898 rcp,-rted cases from all health facilities in 1974. 

5. 	Onchocerciasis
 

Onchocerciasis is a filarial infection with vast 

impact as :ell as for producing humanpotential for economic 

inisery. 

a. 	Causative Agent
 

The causative agent, Onchocerca volvulus, is a
 

the 	bite of the black flynematode worm transmitted to man by 

Sipulium damnosum. The resulting infection produces cutaneous 

nodules in the victim and,in a significant proportion of cases, 

blindness.
 

b. 	Prevalence
 

In Sudan, estimates of infected individuals,
 

based upon WHO surveys and reports of the Ministry of Health, 
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in 	 0 y S 

2 5t~ vector. T1he seveiLy of pa hol~y; ~,1ires 

mo)0t~ intense@ inl Bar el Grzal Province. Bu Ot A fo c cu0ll, 

te 	 AlarL~oundc AbuIain~ued, below .the 5th cata-act,~ along 

and- in s t hso h~Bue~~l r hin Pxovince,)~~~assala 

---RofOSSeri-Dam-alog-he -tipz-brer--Ano-r-::t 

is located in the Southeast ,corner of Easte'rnfpsuspected focus 

Equatoria Province. * '. 

Xn the continued absence of an integrated control~ 

program, it has been estimated that -the numbers of in ced n 

blind persons will approach 200,000 and. 50,000 respectively:by~' 

j~the end It should be enphasized, however,of the 6-year plan. 

take into account only the naturalY 	 that these projections 

increases in population and do not anticipate any' increase in

the rate of transmission. 

6. 	 Trypanosomiasis
 

Rea Problem in South
 

Exclusively a problen of the Southern Region, 

tends to inhibit econolmicKXTrypanosomfiasis or sleeping sickness 

firstly, as a chronic
development in at least two ways: 

proresivlyfatal disease of man (Tansm gmine h 

is greatly feared; secondly, as a highly fatal disease of cttle, 

the grazingj of.Lnagana, that malkes(Trypanosoma brucei), called 

areas hof 1 Eut~aCattle impossible in the highly ende.-Aic. 

4 1 	 4 ~~~I; k -A4.,*44. 

. 1~'- i3.44§,~ - 4'' 	 '4 12 

3 
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,th 	d,';~,~.,. rc tr:-'nisitte' by tst:tse flicu 

((e'tul'; C.. : rieay i:-uIz.:e. the distribution 

(it 1 ,dT andi iarls- x.i ;OutL.ln SudAcan. 

c. 	 ConL 'ol-1:ffort!;
 

Sic'~i,'ut s.ickies:; has been a problem in this 

area .incoc,early in the century, but p2riodic efforts to control 

i-.t-preid through 1,rophylactic' adin.nist ration of pentamidine 

uiid el imnciaion of tu-tse flies and their breeding places has 

aen hiftor'cally effective. Since the recent civil strife, 

how.ever, di.pecsion of the population and interruption of the 

contlrol Irograr- hlive resulted in a sharp increase in the numbers 

of rXC-1cD1rtod ca--.e.;. Iu the absence of a comprehensive program of 

.:ct:ive c:u;e f.rd. it is difficult to est.i-tate the severity of 

-
the 	 .. tuaLn, but it is believed to b deteriorating and is 

dcscribc:d as "cpi.dernic" in the Nationa! }ralth Program. 

}ecent reports of new loci of Gambian sleeping 

the range of the-;ickness by W1HO at Yei and Torit suggest that 

disease has spread in a ring around Juba and a focus of the 

highly fulminating form caused by Tryp-Enosor. rhodesiense 

has been reported from Pochala(Ithodesian sleeping sickness) 


Area in Upper Vile Province along the Ethiopian border.
 

7. 	Other Endemic Disease Problems 

Although not identified as priority health problems, 

other endemic and parasitic diseases exist in Sudan that have
 

potenftial for causing widespread misery if not significant
 

10
 



Y~eg 	 t. i:o LC iu'-aeCL. Io i-tteCipt hias been in?t,O 	 -(.c, :ade 

thi: ~e~b:~zi, to :.:.: Lc, prcble:' in, detail, but it1 ould 

r;e..n a~i o.iat.. to i:c2:t. on t1m::'. in pIt:,Sin. 

I.t}iro:;y .-; endeifiic in the western and southern 

regions of Sudvi:.,v; iefiction rzae; aipproaching 3% in some 

nreai:. A 3966 sri.'ey s;ponsored 1): 1.:10 gave an estimnate of 

100,000 caes inl ;,d.:.n. - IiLh the help of several international 

!onor.-, the .:OHI has established more thnn 10 leprosaria that 

r.oniter: tre.t;ert w.iLh dapsone and are planning to establish 

rehabilit,.Lion and training centers near Vau. 

b. 	 hzancrof t]L an I'S iariasis 

Known to exist in Sudan since 1944, Bancroftian 

filar5iasis (WuchoreraiZ hancrofti) , with associated hydrocele and 

elephaitiasis, i; prescnLly resLricted to a relatively small 

yiumnbe of people in three areas of Sudan: Zalingi, close to the 

Chad border in southern Darfur; Kadougli area in Southern 

Yordofan, and in Southern Illue Nile Province near the Ethiopian 

border.
 

c. 	Guinea Worm
 

About 3,000 cases of Drancontiasis are reported
 

annually in Sudan. Most are located in areas of the Nuba 

1.ountains, Blue Bile Province, Bahr el Ghazaland Equatoria, where 

step wells are 

d. 

in common 

}!ookw;orrm 

use. 

Primarily due to Pncylostoma duodenale, hookworm 

infection is highly prevalent in Sudan in the regions south of
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th, 1' ( . h rul, of tht.zb also applies to the 

Cithur :'js J r t.' in: tl he. iinti n .!;u--h as Aicari s, TrSchuri; 

llhilh very little inforr-ation could be found 

on eCh!IJ.-occo_ is ,mo:.t authorities cjuestioned agree& that it 

cIoVt occur With sote regularity in p.ixts of Equatoria. 

f. CutZaneous Leishmaniasis 

Although the primiry concern for leislmaniasis 

lien with the various forms of Leish7ania cdonovani infection, 

so::,t of the drier norLhern areas such as El Fasher, En Nahud 

ind in the Ge::ira (tlad i:ecdni) are kon to be endemic areas 

for 1i:tz trooica transmission. 

In sum.-::Zry, iL mity be said that while Sudan has a wide 

vare ty o potenLially serious problems with endemic diseases, 

the ?:o! has selected six as priority health problems: 

i. Malignant Tertian Malaria - (due to Plasmodium 

falciparum) in the irrigated areas as well as nationwide. 

2. Intestinal Schistosomiasis (due to Schistosoma
 

mansoni), primarily in irrigated areas. 

3. Sleeping Sickness (due to Trypanosoma gambiense) 

in W.:estern Equatoria. 

4. Onchocerciasis (due to Onchocerca volvulus) in the 

Bahr el Ghazal, the Nile Valley and its tributaries. 

5. Kala Azar (due to Leisbiania donovani) in the middle 

section of the country east of the White Nile. 

6. Gastroenteritis (due to a wide variety of etiological 

agents) throughout the country.
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. [FIJOE~tC ISE),A5 CO hTRCL PROGRtAMS 

Tho entire 6-year N;tional Health Plan for Sudan has 

,t 'n ~,i-t forth in the form of eight prcgrams. Four of these 

at the control of major endemic diseases.are ±+pcifically iix:ed 

- Program No. 1: malarPa-Nationwide
 

- Program No. 2: Malaria- Man 1-:ade
 

- Program No. 4: Control of Bilharzia in Irrigated Areas 

- Program No. 8: Onchocerciasis 

- Program No. 3: Primary Health Care, has three sub

diseases,elements that deal with control of endemic 

na.ely: 

- Gastroenteritis
 

- Sleeping Sickness (Trypanosomiasis)
 

- Kala Azar (Visceral Leishmaniasis)
 

This section will cover the salient features of the seven
 

toprograms or subprograms set forth by the Ministry of Health 

control or contain these priority endemic diseases.
 

1. Malaria L-tionwide: (Prcram No. 1) 

a. Aims and Objectives of Program
 

The aim of this program is to reduce the
 

transmission of ralaria in Sudan to an insignificant level by
 

1984 and perhaps to set the stage for eventual eradication.
 

The specific objective is to reduce morbidity from its present
 

estimated level of 20% to 5% per year, thus offsetting the
 

expected increase in total cases due to natural population in-


The major indicator of program
crease during the 6 year plan. 
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will liti ro-bidity i: reflected i:n the expected decrease 

in tho t:u:!,.:r of ,,:tti.ntr. diagnosed ai having nalaria in each 

year at the nation'r. health facilities. 

b. Stratec',o'_P. rocra:. 

In 	 fact, the prograM plan calls for the appli

one for each of the following problemcation of 	 three straLegies, 

areas: 

1. 	 The Southern Region - The control of malaria 

Healthin the South will be the responsibility of the Primary 

health workers will emphasize treatment of all
Care Program. The 

cases of alaria with chloroquine. Special erphasis will be given 

children and pregnant women. 
to the treatment of infants, young 

not for use insecticides in the SouthThe plan does 	 call the of 

urban areas and within agricultural schemes.
except for 	within 

2. 	 The Remaining Provinces - This problem area 

centers. As
excludes agricultural schemes, the Gezira and urban 

in the South, the treatment of malaria will be under 
the control 

No atte-mpt will be made to
of the Primary Health Care Plan. 

dispense prophylactic antimalarials. The major difference in 

from that in the South will be the application of
the strategy 

one round 	of DDT spraying inside houses just prior 
to the rainy
 

of surface. 
season at 	the concentration of 2 grars per square 

meter 

3. 	Urban Areas - Treatment of malaria cases with 

*!vthe Primary Health units
chloroquine will again be controlled 

No DDT or 	insecticide spraying of
 and other medical facilities. 


houses will be done. Larvacides (i.e., oil or Abate R ) will be
 

applied to all known mosquito breeding places.
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2. x_- an . jri.- ,t o , : ro, ral No. 2) 

At. A i rt: aEl&I obj !c'tiv ~s o.f .Pro9raz 

Al thouLgi thc! ai:.' az'd objectiv s are 

in for= nt ioa:idCe rizwtla ri a co.Ltiol , the problemthe I;ar.' 


n-oclo-econo:micI. co:n!iflj (': to I), ro2C: co:zplex, the 

itmplicit.ion s rorc grave and the opportunities for devising 

it coord-iat.(-, corst efective long-terz' ratl.ria control 

that end, a set of indi*stratecty rori* pro:aIsing. Toward 

success have been selected that are more comprecator!; ofi 


hc'r'3 ivce. 

1) The number of cases/year of 

"clinical malaria" in all age groups reported by hospitals 

in irrigaed areas. 

2) The proportiTon of positive blood 

.lides obtained by passive and active case detection 

combined. 

3) The parasite rate (point prevalence
 

surveys) among 2-9 year old children. 

4) Days off %.;ork due to sickness with 

fever/year.
 

The total a.ount of chloroquine
5) 


and other anti-malarial drugs dispensed in an 
irrigated
 

area by government and private sources co.binea.
 

b. Strateqy of Program
 

The program sets forth two strategies
 

The first is a
 to be employed during the 6 year plan. 


short-term, emergency "plan of action."
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).tr i q the p,!;'L y,.z:r a l,.,se one plan 

Cof c I : .nti u:adc :IL.w.anr in v:hich .) tu:o roun:d (Jun e 

,n~d .;e, ,' of[ r' Iathon:* rc' a,,,. iec to a siJrificant 

u ~r.,b ' (I .::Ili v::j:; in t ,h, C(z7ird, 2) chct-mZtherapy 

I.,n . ,:,:.u:2", 'tl do:;<':; of chlorozt' t:.eana Jyri .ethamine 

,- c .. t :i to rc:s c:lnts acnd 3) Ab-t(e R larvacide was applied 

to .n.; t, ,r Iu.u t breeding pliz.:ces. T.'his exercise 

wtd:, nt..t-haen it!; an emergency iexsLre in order to avert 

anl to createIass (.pider.Lc that was expected to occur 

the hasi; for a continuous malaria cc.trol prograz (long

term str,.Legy) 

On i1 October, a resolution was passed 

1) A central board for r alaria control, andto estzib.i2sh: 

2) A technical m:-ilaria control comitee. These two bodies 

Health,Jr:Lce up of repre;erativers of the Mir.istrics of 

Education
Yinance, 	 Local Government, Agricult ure, Irrivation, 

as well as from the Faculty of N1edicine, the
l'3anning 


Labcr Union and the
(C;zira o.:trd Sud<:n Tenant Union, 

as a large nu..ber of technicalPeoples Council as well 

itiove has provicdlA a P.-chanism to coordinateexpert-'. This 

the projects in the irrigated areasactivities of various 

a more
make policy that should eventually lead to

and to 

of malaria control resources in the Gezira
expeditious use 

as well as throughout Sudan.
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ihe :;tratecjy foL" long-tern control is 

compr-chonui[vo and ha; vcn :ne:parzte cl. .-.nts. 

3) Org anizat.ion znd mnanagement in 

Cezira - The C'izra 11o,t-c i!; to erIpIcy all of the ialaria 

cont'ol ntarf and to fundJ the i-,alztria control operat ions. 

Ycr:nul.t ion of the actutal control plan, ho:;ever, will be 

clone with the technical assistance of the MiOH. All 

curative activities wiill be the adninistrative and finan

clal responsibility of the Ministry of Local Government 

and the Provincial Executive Council. 

2) Yrrigation Vfater Management -

Primarily concerned with drainage of waste water, canal 

maintenance and weed clearing of canals, this element will 

provide for environmental control of mosquito breeding 

places. 

3) Geographical Reconnalssance -

This activity conducted by "Mosquito Men" under the super-

vision of sanitary overseers and public health officers
 

will conduct an annual census of all structures and 

dw;ellings in order to provide complete coverage in the 

spraying program. 

4) Residual House Spraying -

To conduct an annual spraying campaign in which all dwellings 

are treated with an appropriate residual insecticide. 
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5):nsecticide Policy -- With 

Ler:.~ cl.' ct ic ide ttee, ?nalt)Izrato.% t ho. ill!, c:7i the 

C'rlto)'J o.;',;l ,II hC-:I: to coordirazte the us e of iinccticidos 

to fo' aj.r purpu:e:; neo:.,, JIotno to increasecu1turl ';o 

the i:,, of dcvv I op ng re:; ;t. nce, of maIar it i.o-i;quitos 

to r,:,-c d ,. ,ry:- i ; . esponsibility al).o includes 

cot Luu-.:, Jronitorin,.j of ralaria no.scuitos for evidence 

of rS:.tanc,'. .;o far, no resistance has been observed 

to the or(janopho:;phorous compound malathion, but significant 

resistancc. to DDIT has m.-ade this chemical useless in riany 

part; of the irrigated areas. 

6) Mass Chemotherapy - A single 

dose o" chlorocjuine-Pyrmnethamhie %-illbe given to the entire 

resident and migratory work force population of the Gezira 

each tter'ber to on the persistantfired capitalize 

effect of the malathion. 

7) Legal Requirements - Local
 

ordinances with appropriate penalties prohibit replastering 

of inside walls on dw;ellings between 1 June and 1 November 

each year. This is to prevent covering up of residual 

sprays. 

8) Anti-LarVal Measures - The 

larvacide AbateR will be applied weekly throughout the dry 

season (November - June) to all potential breeding places. 
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9) C ,ti.r;%itv C .ct tieS - Two 

l'rogj t'.:2.i ; z ( ro.~:<:.d. At. he ,1th facilities tihere diagnosis 

Ity I .!h :. t~o:y r:c hod _i.' lo:sj1ible, rdi cal cures with some 

co;-'o:.b 	 :,on c' chl ,occluno, pyr ivv:.h :Uon~and primiquine .'rii
 

h(- id' .t , CL[uc, accordi tcJto thC. of para'.ite
:I !.ec 


(ItC:t d. I t e,., wh.r 
 theino faciiliLies are not. available,
 

Chloro.:ui:no and py r'irmi:t ne ,ill b:- pro'vided through
 

the viilage councill'; for a program of self-treatment
 

vupe ,r' !;p,,cially "vol1ntary collaborators."
,inedby trained 


10) Public Information - Through
 

the offices of the Gezira Board and the Tenants Association,
 

all avenues of ,ass 
media will be employed to inform the 

public of personal methods of Jralaria protection and 

faciliLat ion of the strategy. 

11) Evaluation - Parasitological 

surveys on random samples of 2-9 year old children will be 

carried out in January and June of each year in 16 indicator 

villags. EnLomological sample surveys to assess vector 

densities by indoor catches will be conducted continuously 

in 10 houses per month in each of 32 indicator villages. 

Susceptibility to insecticides will be monitored. 

3. 	 Control of Bilharzia-Schistosoplasis: (Program 4) 

a. 	 Aims and Objectives of Program
 

Designed for the control of intestinal
 

schistosomiasis (Schistosoma mansoni) in the 2 million 

acres of irrigated perimeters of the Gezira and Managil areas,
 

the aim is to reverse the present trend of increasing -nci

dence. The specific program objectives are threefold.
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1) To r.cu :iu.Lh; p:.!:tIcnce ratos 

of Inlec'tiol in the followLing age gjrc.p.: 

3 yr-.; fro-i 1! to 01 

.P yrs fro-i 25 to 0'' 

5 yrs frc, 3i17 to 0S 

6 yrs from 45 to 5. 

7 yrs frozi C to IC 

2) To reduce t2 prevalence of diarrhea 

with blood in 9-]2 year old school chi'dren from the 

present level of 40% to 10%
 

3) To bring vector 	snail populations 

do'an to 1'% of the current level. 

Indicators of program success will be 

three [o d: 

.) The inciden:e of ne-" infections 

of both sexes agcd 3-7 to be measuredappearing in children 

by the annual examination of stools b., the Kato method 

froa children who
(S. 	 hr:iotobi u m ova in urine collected 

to be negative (i.e.
cxaMined the previous year and foundwere 


felt that

conversnon) will be recorded as well. It is 


major health problem but the data

S. heaLobium is not 	a 

may 	 be useful in future programs.)
 

2) The prevalence of diarrhea with
 

of both sexes
blood (annual history survey)of children 


is taken as presutp-ti-ve evidence of
 
age 9-12. (This 

S. mansoni infection).
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3) m!onthly -*:.n.ling of vector snail 

b). St a el r11o;:,. 

The :t 'tteciy j_. divided into two partu 

an' fol lowts: 

i$yntei 5 applicaLions 

1) Snail coz:ro! - using a combi

natoot c f drip feed, back pack spr-ayers and aerial spraying, 

it !!;proposed to duliver into the canals of the irrigation 

of molluscacida (Frescon or Dayluscide 

and most per year. The decision as to the deli-ery system 

cost effective chemical is under study. 

2) Mass treatmnt of 5-19 year olds. 

have theThis age group consLituLes 37, of the population, 

likely to suffer adverseheavies t egg load:; and are least 

It is proposed to
reactions to anti-schistosonal drugs. 


at the sametreat with an appropriate anti-schistosomal drug 

in the area of residence.time Moluscaciding commences 


Several areas of research both proposed and in progress,
 

are considered to be vital to the sczcess of the program.
 

a) Finding of more cost-effective
 

s.
focal control methods of mollusca
cid 

b) The economic impact of
 

bilharzia in irrigated areas.
 

c) The natural course of infec

tions, their clinical significance and more sensitive
 

indicators for evaluation.
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d) The investigation of snail 

OCoCojy z,'d 1J1oIomLC,; including the course and extent 

of in ei(ction. 

4. 	 Oinchocerciasin: (ioqrar no. 8) 

It. Aim and- Objectives of Program
 

The primry aim of the program is to
 

reduce the incidence of economic blindness due to oncho

cerciasis chiefly in the area of the Dahr elGhazal. The 

objectives during the six year plan are: 

1) 	 To reduce the percentage of skin 

snip 	positive and nodule positive cases (male - age 5-14) 

by 251. 

2) To reduce the number of new cases 

of economic blindness in males age 15-24 by 35%. The indica

tors 	of project success iili be (a) a reduction in the 

skin 	snip and nodule positivity rates in the designated 

groups as determined by random sampling in a specific 

geographical area and (b) a reduction in the number of new 

cases of economic blindness in the designated group within
 

the same sample area. 

b. 	 Strategy of Program
 

The plan calls for identification of
 

persons in imminent danger of becoming economically blind 

by one or more accepted criteria and instituting treatment 

with Suramin , Diethylcarbamazin or some combination of 
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zfec 	 ted indiv i dul': :;c. !,ing out th:' team for cvaluation) 

!ill 	 Is ;-vo.e . A -.econid :;t,'itc.y to b1' c7:.'- oyCed is 

into .ce,. out bt''td incj :;it:s of the z." fly z):t areas 

c1Io:t- LoI 1u.-.',ri it, cno:band treat t t. with 

ltrv, c dc:; (Ab et 

Z! ?Prograin3)No.5. 	 Sleepinq .;ic)nes;-.Trypanosc:.3i: 

a. 	 Aiio:,' and ObJect~ive of Sub-Projrarn 

Covered under the Prir>ary Health 

Care Program,the objective is to reestablish control of 

sleeping sickness in the Southern recion b 1980. That 

is, to bring the present epidemic to an ena z:nd reduce 

the po ;iblity of transmrision to a negligible limit. 

b. 	 1'roqram Stratec:_y" 

The plan calls fc_- a two phase strategy: 

Phase_ (from the present to 1979) to concentrate on a 

among the 30,CD0 inhabitantsprograi. of active case finding 

of Yamlbio District in Western Equatoria usin; six teams 

of trained personnel. All positive cases will be treated
 

with Antrypol R or MelarsonylR until they are curea, thus
 

reducing the parasite reservoir and cbviating the need 
for
 

Phase 2 (from 1980 onwards):
extensive tsetse fly control. 


ill be in place
In this phase the Primary Health Care Units -.


and will have personnel especially trained to identify
 

ill refer them to local :-ospitals for
infected cases and 


diagnosis and treatment.
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is. 	 Aii-i nd of Svc~ib-I'r grain 

:It i!( i fif-ficult, cue to th lack of 

Iiforrwition atlout, the vccor, tho rz:rvcr a-:d basic
 

cipicd .:iolo~jy of thi-n di.-;ea,' to propo;:.- a co:::rehensive
 

ir'-:. for it; cot:Lro. Thu imaijor thru;t of the control
 

effor %,ill b- i n th,'. diagnosis by pe-r so.ne]. of tile Primary
 

{eatlth Care Unit: and referral to local hospitals for
 

tre~tt.:nt. A g;econd objectS. e will ba to con-2uct surveys
 

to ats:;ess the magnituCle of Kala Azar present in the
 

affected areas.
 

b. 	 Strateqy of Progra: 

TO conduct surveys in the affected
 

area in order to find active cases and put them under
 

treatm-ent. To esLablish a research and training center
 

at :-,lak:al with support from W1HO in which personnel may 

learn the basic techniques of opidemolovical and entorrological 

surveys as %,.ellas methods for diagnosis. At the center 

it is hoped that field and laboratory research may provide 

.much of the basic information needed to launch a more
 

comprehensive progra in the future.
 

7. Gastro-Enteritis: (Program 11o. 3) 

a. 	 Aims and Objectives of Sub-Program 

To reduce the incidence of gastro

enteritis (infant diarrhea, acute diarrhea, dysentery and 

cholera) by 1984 by 70% of tL.e expected level. That is to 
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it, u,: c ,, ! . ,,1: 1" fr . 8 r-Allio.-, to ,ju:t ov-,r 

-
C00,000 , p-i" y. ,i. The iridic, to_ or prograr nucceu.. 

It. to l.*i th- z:'. of nwo ca,se! of c-istroEnLeritin 

o c 1n .:.c. ified popul.a iori/u.nit tli'e by the supporting 

1,valth1 ft-wilitie~s. 

b. St.raiecly of Prociran 

The procjrau, which is to be incorporated 

Into the Printry HealLh Care Delivery Service has a curative 

strat ,jy t:,'1L ;s divided into three parts depending on 

the O;eriousne,-theof pittient's condition. 

1) Nild Cases - This category 

rcprce:is about 20: of the cases seen and would be treated 

by oral rcihyOration. The oral rehydration fluid would be 

prepared on the spot by dissolving[ the contents of a pre

packacjed powder in water. 

2) Intermediate Cases - Constituting 

30% of the total problem, these cases would be treated 

either in primary health care facilities by oral rehydration 

or in hospitals by parenteral rehydration depending on 

severity or duration. 

3) Severe cases - All to be treated 

by parenteral rehydration at the hospital level. 

The facilities to produce rehydration 

fluids for use in this program dn not presently exist
 

in Sudan. A program for construction of such a facility
 

has been developed and will be addressed elsewhere in this
 

document.
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C. 	 PUP;AL WATER SUOPLY PIO EflY!ROMUETAL pC ,k!.S 

In the N.tional lealth Plan, 1977/;4'?', t.. of the eight 

priority program:s co:,.e under the ge:-er ! heading of rural water 

tupply and environmental health: vrorar I;o. 5 - Safe Water 

Supply; and Program 1.o. 6 - Enviror-=ental Hea.:h. 

It w:ould be difficult to think of a health problem in 

Sudan that does not impact either directly or indirectly on one 

or both of these areas. Conversely, it would be equally diffi

cult to find a health problem that would not he reduced by a
 

nationwide comprehensive program to i-rove pctable water 

supplies and sanitation.
 

1. 	 Water Supply: (Progra-a 1o. 5)
 

With the exception of so-e of the larger urban 

areas that have reservoirs and pipe-bor e water supplies, the 

vast majority of the inhabitants of Sud-an obtain water for 

drinking from:
 

a. 	Sources
 

1. Deep-bore wells that are occasionally
 

provided with pumps but more often with rope and bucket.
 

2. Haffirs which are =an-ae or natural
 

depressions in which surface water is stored.
 

3. 	 The Nile or other rivers of Sudan. 

4. 	 Hand dug wells of varying depths. 

5. 	 Rain water collection systems from roof

tops or cysterns.
 

6. 	Shallow step wells dug in dry river beds
 

during 	the dry season.
 

There are few mechanisms for the protection of stored water
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from contamznation with human and aniz-tl waste. It is in regard 

to thin point that Program NIo. 5 has been designed. 

b. Present Level of the Problem
 

It has been estizated that there are 900 

goverr.ment-owned and 30,C0C privately owned wells, 850 haffirs 

and 30 dams in the country that lack adequate means of protection 

from human and/or animal waste. It has also been estimated 

that the number of new shallow wells increases by about 100 per 

year. Due to administrative, traditicnal and technical difficulties, 

it is not feasible to devise a public system for the protection 

of haffirs and privately owned wells. By 1984, however, it is 

estiMated that the nu ber of public wells requiring protection 

from contamination will be about 1900. The aim of the program 

is to provide that protection. Two objectives have been pro

posed for the program: 

c. Long-term Objective - To provide the 

needed protection for all 1900 wells.
 

d. Short-term Objective - To design a pilot 

project to protect 45 (5%) of the existing shallow wells from 

contamination.
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D.Vnviron.-. ntal lVoalth Conatraints 

1. 	 Introduction 

In this broad category of health problems, the National 

Htealth 	 Program has S;ix of its eight priority program.
 

Program 1, iMalaria-Nationwide
 

Program 2, Malaria-Man Made
 

Program 4, Bilharzia in irrigated areas
 

Program 5, Safe water supplies 

Program 6, Environmental health
 

Program 8, Onchocerciasis
 

Because rany of the programs have comm=on constraints, an 

outline for identification of several categories is proposed in 

which examples have been recognized.
 

a. 	Those constraints inherent in the plan of the program.
 

1. 	Lack of correlation between plan and objective 

(i.e., plan if successfully implemented will not have good chance
 

of achieving the objective).
 

2. Indicators that are not sufficiently sensitive
 

to measure success.
 

3. Plan that is not comprehensive enough to reach
 

a large segment of the population.
 

4. 	Plan that lacks coordination with other programs.
 

b. Those constraints associated with quantitative or
 

qualitaitive deficiencies of personnel.
 

1. 	Lack of rcnpower
 

2. 	Lack of training
 

3. 	 Lack of financial support for salaries and in

centives.
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c. Thot cOntraints associated with deficiencies 
In cor=oditica and logltjics.
 

I. 
Shortage of raw materials, i.e., insecticides, 
larvacide , drugs,rOlluscacde .ic 

2. Shortage of logistical support, i.e., transport, 
btorage, fuel, spraying equipment.
 

The input necessary to overcome these constraints is in 
essence the aim of the AID program.
 

The corresponding inputs to remedy the constraints in category 
a are technological assistance/planning; 
for category b, training
 
and subsidy; 
for category c, commodity supply.
 

rnat follows is 
an attempt to identify in a horizontal fashion
 
the major constraints to 
the implementation of six Environmental
 
Realth related programs by the categories outlined above.
 

2. NjorConstraintsbyCategory
 

a. Constraints inherent in the plan.
 

1) Lack of correlation between
 
plan and objective
 

Each of the six national plansrelated to Environmental Health/Endemic Disease Control 
has some degree of deficiency in this regard.
 

The Malaria Nation-Wide Program,for example, hopes to reduce morbidity from 20% to 5% 
by the end of the 6-year plan in the South using only 
treatment of identified cases. Nosquito control will be 
attempted only in municipalities. 
 In the North and West
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MY:T --pri-y.n 1i to bt used to acco.?li!'h the objectJive 

without drug di:.tribution (i)I*)' rcsistance on the part of 

Valaria vector ro:oquitos is already %id&:-spread in parts 

of tho Stidn). It has long been cons dcred by most malaria 

control experts that a control pregran based upon a single 

control method has a limited chance of success. 

Considering that fulfilling the
 

stated program objective w:ould req-juire eliminating morbidity 

due to malaria by more than 2 million cases.per year, it
 

would appear that a much more comprehensive, multifaceted 

approach is required. 

Similar deficiencies can be found 

in the bilharzia program, where the objective is to reduce 

age specific prevalence rates among children, but as of novy 

no effective, safe drug has been identified for treatment
 

and the delivery system for molluscacides is capable of 

treating less than 10 of the total irrigated area of the
 

Cezira and !anagil areas.
 

The safe water supply program has 

a reasonable chance of achieving its objective only because 

it is so limited (to provide buckets, ropes and cement 

covers for 1900 wells). 

The environmental health (sanitation)
 

program is admittedly an important area, but at present, 

lacks both objective and plan.
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The plan, for onchocerciasis 

control hopt.s to reduce th. perccntacs of :;kin-snip 

iales irn ccrLtAin age grops by 25% using, primar.ty, ponittive 

individuaTh %ithdilethylcaribamizin.trczt,.:' ,1.of infected 

is planned. OnlyA very liaited vector control progran 

for (man-madethe iv,'!iria control program the Gezira 

r-alaria) has any reasonable chance of accomplishing a worth

while objective - this mainly because a comprehensive, 

multifaceted approach is 	 planned. 

In summary, at present it is doubtful 

if the plans set forth in the National Health Program can 

more than a token number of the stated objectives.fulfill 

2) 	 Insufficiently sensitive indicators,. 

The majority of indicators on 

which program success is to be determined are related to 

passive case identification in Prima.ry Health Care Units. 

For instance, success in reduction of malaria morbidity 

will be achieved when there is a reduction in the number 

of cases reported by the 	Primary Health Care Units. It 

is more likely that an effective drug distribution program
 

will 	record an increase rather than a decrease in cases
 

initially. A true indicator of reduced morbidity should
 

be based upon sample survey, rather than on clinic visits. 

3) Plan not comrehensive enough 

to reach a large segment 	of population
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In thts resp-ct, all of the endemc 

di inafs./envroi'cnLtl health procjra_ are deficient. To 

cite t f"a examples: 

-- }Bilharzia program does not 

deil :ith populitions outside of cerzira. 

- Malaria program does not serve 

the nomad populations. 

- Onchocerciasis program only
 

those in iminent danger of blindness .
 serves 


Safe water supply program is
-

only 1900 wells. ro protection of
designed to protect 

water from hafirs, the river , or privately owned w-ells. 

These are only illustrative examples. 

Many additional unserved populations could 
be listed.
 

4) Lack of coordination with other programs. 

Due to the vertical organization
 

of the elements of the National Health Care 
Program, there 

is very little evidence of intra-program coordination. 
To 

cite a few examples: 

- DDT spraying for insect control 

is stated as a program function for the malaria program, 

the sanitation program and various agricultural 
programs. 

- AbateR larvacide Will be distributed 

by persons involved in bothi malaria and onchocerciasis 
control.
 

Each of the endemic disease control
-

programs maintains its own training program for field 
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iorko.-:;, in spite of the -imilarity of their functions 

(rpir[:'.n collection, ,;praying, %.atertesting). 

- Thosce involved in insect vector 

control hold the agricultural planners renponsible for having 

induced insecticide resistance in vector population by 

indiscriminate use of DDT and other chemicals 

- Each of the programs has its 

own infrastructure, supervisory personnel and vehicles. 

Xn spite of many possibilities 

for coordination betw'een programs there is little evidence 

it exists or has been planned for in the future.that 

b. Constraints Associated with Quantitative 

or Qualitative Deficiencies of Personnel. 

3) Lack.of manpower 

Each of the program representatives 

interviewed expressed little concern about finding a 

sufficient number of individuals to carry out the acti

vities in the programs. The only reservations they had
 

in finding the funds to support their salaries. It
 wrere 


should be considered, however, that most of their proje-tions
 

on available manpower, like the programs themselves, are
 

vertical. It is questionable whether sufficient manpower 

exists to fill all of the needs of all programs unless
 

This is particuintra-program coordination is forthcoming. 


larly true in the South, where secondary school graduates
 

are in limited supply and will be competed for not only
 

by the Primary Health Care Program, but by various agri



Cultural prograta a!; v .ll. It J!; clearly et potential 

problem worthy of more study. 

2) Lack of traininq 

All of the endeiaic disease control/ 

environ.,ental health programs maintain their own training 

proj&r:;i which is ad-inistratively and physically separated 

from thc- others. In some cises, the programs observed 

were rac'sonably sophisticated and functional. One case 

In point was the malaria field training center at Sennar 

that has been giving field and classroom training in all 

a;pect: of malaria :ork t, a variety of health workers for 

more thztn 10 years. These is a similar program for 

bilhtr.ja (schi.stosomlasis) at the University of Khartoum, 

with a field station at Abu Ushar in the Gezira. Oncho

cercia:;is training is centered at Wau in Bahr el Ghazal 

province.
 

In short, it appears that each 

of the programs has a corresponding training element which 

is functioning at present. Some are apparently more 

functional than others, and it is unknown whether the 

existing facilities can produce all of the individuals 

in all categories to carry out the proposea programs. It 

would be anticipated that problems will arise in this area.. 

3) Lack of financial support for
 

salaries and incentives.
 

It is in this area that the program
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personnel w:ert most vocal. They expressed concern that 

recent budget allocations.were not sufficient to meet 

the n- ds for nalaries of workers involved in current 

progr.-.ms. In fact, they stated that some workers in the field 

have been working without compensation for several months. 

This was said to be particularly true of the lower level 

field staff.
 

The program personnel have had
 

problems in the past in keeping workers 
 in more rural 

control areas. Traditionally, incentives 
(money, bicycles,
 

donkeys) had been given to keep them in the place where they 

%.ereneeded. However, this incentive program was terminated 

due to lack of funds. The anticipated resistance to main

taining personnel in the more remote areas in the absence
 

of incentives is regarded as a serious constraint to program
 

success.
 

c. Constraints Associated with Deficiencies
 

in Corrodities and Logistics.
 

Thxpectedly, lack of commodities and 

transport vehicles was viewed as 
the most important ob

stacle to achieving program goals by all of the program 

personnel. 

1) Shortage of raw materials 

Rost of the endemic disease control 

programs have some requirement for consumable raw materials 

such as:
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- insecticides: Din, for nation

wide malaria 

larvacideB: AbateR for malaria 

and onchozerciasis 

- molluscacides: bayluscide and 

frescon for bilharzia 

- drugs 

- chloroquine. and pyramethamine for 

malaria 

- diethylcanmanazin for onchocerciasis 

- ambilhar or hycanthone for bilharzia 

The total re%-uIrement for cormoities 

in this category for all program.s could be estimated to 

be in excess of 4 million dollars per year. It is ex

pected that more than 60% of the funding will .have to be 

from external donors. Current pledges from C-EC countries 

and from WHO (the two most important outside sources to 

date) are expected to amount to'less than I rillion next 

year. Sudanese program personnel stated categorically that 

if the AID program did not provide fumds for their chemicals 

that it was doubtful if their assistance would have much 

relevance.
 

2) 	 Shortage of Logistical support 

This categorv was identified as 

a second major area of need for foreign donor support by
 

program officials. Some of the major require-~ent6 were:
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- vehicles (Landrover station 

wagons and pick ups for personnel, 5 ton trucks for equipment) 

- spraying equipment for delivery 

of insecticides, molluscacides and larvacides 

- storage facilities for insecticides 

and chemicals 

- water testing equlpment 

- teaching materials (films, 

projectors and classroom materials for use in training programs 

- field and laborabory equipment 

for research programs on control 

In summary, the major expressed constraints 

on the part of Sudanese program officials were in the areas 

of commodities. Following discussions, however, it was 

conceded that constraints existed in the areas of planning,
 

In the section
coordination and manpower development as well. 


on recommendations, an attempt will be made to realistically
 

address the major constraints and provide alternatives
 

for AID assistance to cvercome them. 
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