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INTRODUCTIN

From September 1955 to September 1959, members of the United States
ICA Malaria Team, in cooperation with the Public Health College and Training
Centre at Gondar, conducted malaria surveys, residual spraying campairns
and assessment of results in the Dembia Plain,

The objective, asrde from demonstration and training, was to gather
periinent data which, in coordination wath findings from other nilot projects,
was to be used as a basis for an expanded national antimalaria campaipgn.

Some of the factors which influenced the selection of this area weres:

1, Outbreaks of malarma of varyins severity occur in thc autwmn of each year
(Covell, 1952).

2, Excluding few foci of seasonal breedans and transaigsion, malaria was
presumed to be of nature, flaring uo periodically to cover the plain and
encompassang other scttlements surround ng Lake Tana (Najjgar, 1956).

3+ The locatrion of Dembia was idcally suited to serve as a field training and
demonstration projec. for giudcnis of the Public Health College in Gondar less
than 20 kalomesers north,
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DESCRIZTIVN OF AR .. 4ND PEOPIC

The Daibis Plain s siwsbted abov. btae adrthern shorc of Lake Tana.
It 17 2 fertile nlotean 2,500 souare kilome .ers an arce, roughly troangulay
in shape and narvowing nordivacd ¢o an anex ot the foothills just south
of Gondor. IL- elevoston rensnec from 1,820 meires at {ihe lake shore to
2,075 metres 2% Azozo Lovm on .he nordicrn ed:e.

Danbia ¢ an inteasely colbavabed plain thet has been the sate in
the na t of severe melerie e adet.cs, one af w.ich occurred in 1953 and,
2r. besy ac covld he assesce , resulied in che death of 7,000 >eople among
a population of 60,000 (Chabaud et 21, 1953).

he clim2.e 1o temperate, cool in iLhe mornings and evenings, but
warm at madday end afternoons. Daily exbreme temperature records run
3 low as 3-5 G, and rezch @ maximum of 30=337C.; however, +the meen ammual
temeratire varies very laitole., The avers-e anmel rainfall is around
1,250 aillimeters. The rcletive humidily is rarely over 75% during
the wet seson (June-Sentember) or umdcr 35% in the dry periocds.

Generally, the villarcs are inacces ible by motor tronsdort unless
they he nen to be situated mer Jhe two grev-l roads thot scervice the main
centres, The plain is droversed by meny rivers and crecks drain ne 11mbo
Lake Tana: however, accescibiliuy Lo such water smurces seeas Lo “lay
a minor role in the location of villages, which are generally located on
hillt-pe and cleveted trrets. There is 2 wmopular belief that hishlends
cive a sancwary from malaria,

The human dwellang (the tulul) is typicelly o round structure burlt
wich clicks and strow, having an averane floor diamecter of five meiers.
Froquently the lower ~aris of the well are nlactbered with mud. The roof,
resing an avers e of 3.1/2 metres from the cenvrc of lhe floor, is a
thatened cone su-erimiosed over'the wolls. Other sirue ures, esoecially
in the markcl »lacc, are reetongvlar or scuere, bub bewically of the samc
general construction, erceot for some with tin roofs. ‘

There are prect o v cultmral resources 1n the enormous herds of coudle
and in Jhe fertalc sozl e b roduces maize, millel, whe t and o1l seeds,
nlus a voraieyy of cerecls.

The problem’of mi-re ion of people a. 1L relrces o 2niimalaria meosures
1s wmngignificente However s peoplc of dcaighbouring villapges might spend an
overnight following or »rccecing @ markec dsy, when verious produc.s and
»roduce 2rc bartered.

The popilailon census, convassed by houss-to-house inspection during
Jhe DDT sprayins cycles, ranped from 45,000 in Dembia proper to 69,000
during Lhe 1959 compaign. This latter fpure included meny villages on ihc
periphery of the »lain which were notpreviously included :n the control
meacures. On the averare, a mllare consisu: of approxamately 65 huts
wth a pooulation of 206 (Tzble IV).
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Previlent dasc “e¢r n Demble arc vi, la oNC DUMCrous.  Q0Re Wi L have
“een Ire-uecail” cncoumtered or rooor.d ar ¢ vene eal disglee, relapsiac
fever, br-hms, diarrhc , e "culosis, brlhorzicers, helminthic anfections,
amoebirs s, skio uleoratas - ~ad Lctemus.,

NIV LILOCY OF MiLe L

Qu.oereaks of meleria of v i feVirLls OfCUr .n we anamn of ooch
ve,r m e Lake Lona re 14, or  .ca Damro Pilob frojec. s @ serd.  Thc
CLEeNSIVENES: AnC LauEd T3Y 0 WE oU sr. &S ore 1ore ly andlucnod by v
reveoroloracel conditions. He vy rooniall over a lons period ic i vouraiblc
for veccor ..eeding, thus resuliang in ~rcve and widesoresd e-idemics
originat-ng frow igsolated endemie féca. Two such esaidanics occurred in

1953 and 1959«

P, fzleinarum e She predomanan’. cedes accounting for over two tharde
of 21} dinfecvions, althourh a slah, & 0 onel v rafvicn 'n ils froecuency lac
been obscrved. P. vivex rons - from 14-205 onC P. malarise from O=1ljp
(Trblc I).

Collcctions of Anonheles sn-c1 < bo ~reen Novamder 1955, and Senscmber 1959,
weoe idendilicd o3 followss L. -herocnails, .. sguemosve, .. cous .fh.,
A, demiciloni, A. chr>_uyi, L. s-eioricnels cad &, 7. mbl c. Previous workers
reporccd Lho b 4. fune yu. wer cncoun..red {Scrre anc Nora, 1954), 1n the
course of heir inves.iretion durins Jhe 1953 ¢rice 1e.

) Betweon Hovember 1955, ond Junc 1956, Lhcre wot 2 ¢onSp.cuous 2i,enec
of A, -crbize 223 Wwell a5 obMer VECuwOrs. In June 2 sud en anvieerance of
Ly “9mowoC o lere. numbors of L. mreboritnsis (o known vecuor in other ourlhe

of Lfrice) werc onscrved. o

o ID(LL ‘:ﬁ}).:c 1UID.J C 41-\LIGNS

1
—

Threc ammlications of DOT wavcr wet'oble incoevicide were mrde once coch
yor: My 20 - Junc 23, 1957; Moy 1-30, 39885 ~nd l2y 1 - Junc 7, 1959. The
taming of Jic sprayiy, camo2lins We. necos 1 woeec DY G foeh tafl uhe aree
wes not accessible after the adveat of lhe resns in July, nor 2L lie end of
them, Just waen the vicwr mosculwo ropulation reaches its highest dea aly.

Totles IV throuzh VI <1ve an analysis of .he three sprayiir crelcs.
During this three-yeer ocriod, 121 wublic heal h colle - studmis recexved
on~the=job btroining - .. surver ond conirsl merwurcr through martiei-zilon in
she various eshce s of facld vevi dcs,.

1.0 QUOMETRIC DVL.IDLYT LS

A dros in the wouLrl Harosice vo o froa 17,34 oo 0447 ond 1n the rote
of the Ol 2~ rrous irom &5 © 05 o, ~cn Oc .ober 1956, and Sesccmber 30 1959,
1€ VCr - cngourtrInc "adecd (" -nlcs I anc II). In hc indcram cryidomie peracd
of 1958 (Tcvle III), it wee found vhal tronomassion an the indi-cnous woila. won
1thin the srotccied arce did occure Ib 1 of of milficoance Lo nouc, lowcver,

RN

Ut ¢ mno et e be 0=l are roun were found cnc rob @ sm 1o dertn wor renert .,
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On the other han’, 1t wrc esuimaled oh & 1n 326 villages mth 2 comoined
ponulabion of 131,000 acjoinzns the Dombie Pilol Projecl erce, walerac
cacce nambersd 75,100 pad denuhs avbribu.cd vo maloria were 4,763 (e r, 1958),

DT ,CUSSION Qv RESULCS

eckly renoris from the Kolla Duba Hool'h Caure, loce'ed an the

Dembin Pilot Projuc., for the oeraod Deeccmbur 1958, throuph Scp’cmber 1959,
rcvcal on avers € of .en laborcehory-conf trmcd maleoria cesees mer weok among
outpaticnis rerortan~ for srontment.  Four of bHore tobol claimed bhear

seg hed been svoyed end thrl they dad not brovel ov, rodahb oulside the
nrotec.ed zone durwng Dhe 12s% saix moniths,  Thir informetion, while in
conflicl wich bthe late~’ survey of lhe erca, le & e 'o bsli we shat come
trongoassion moy yet be occurring due o unde . rmmcd foctors. Rencaied
rotemmibs Ho collech vec.or moscuicoes from sprayed tukuls af ver inn Hetion
of lne sorayiar compairns nave 2l ~vs yiclded negabive resultc; hawcver,
~uch frelors r8 renlart-rwr Mg inside wolls of houses ond the ¢onsiruction
of new oncs afier @omlic~taron of the inseclicide may reruire the wnstitution
of a mobils g=reyin-, team on 2 ye 'reround basis.

Ouidoor bating by A, prmbice, though apware.dly neglisiblc, has becn
observid 1n other ar.~s of he couniry. Since many formers sowad their
mchts in the fieldec ~vrrding, the crops prior to harvesbing in the esutumn,
this mey add onother problem to the atbeinmint of ihterruntdlon of
irrasmissrion. Another considerobidn 18 the influx of neople from other
malorious regions to the o1lot nroject area, which e exmeriencing a notice ble
amprovemcnt 1n the cconomy since cantrol measures were mmmlemsnied,

Muture Flens

On October 17, 1959, a melearia zone headquerbters locoted ot fzomo
airport, with office, laborciory, prrrp. and sorsre groce, was commleted
and staffed.

A surveillance tcem will heneelopth scoreh For ond trcri fuver ¢ acg,
gorey newly constructed or ~lac cred hévses end enduct entomologicrl and
malariomctric 1nvestige'ions en a routine ond systcmaiie bards,

Geograthiccl rcconnalssconec and deoarled wlans “or o fannwmp out of the
soroyins oropromme ove excected Lo ¢ cudpleted by Aoprdl 1960, then 1t 1s
ancicapaied chet all cettlemente rround Leke Tene wilh an esiumiced no~ulotion
of 400,000 will be arolee ed b mesidurl coryang.

In ¢ tametane 'he avorore cost for »row.chita of cne ereon ver yerr by
rceadual ansceticide applice tione, only therc cxpences n darect rclationsn
to the durstaom of the cemmaipns wore conmadercd. The fagure of Uo %0.20
(Tevlcs IV and V) woe coleuloted on the be. s of eamdlebe account np of
cvery operatang exense and gprecietaon of cooatal cqui-menb; however, the
cost of operovang the notimal ¥elaria Scrvice in comnection with overwall
activiiies during the balance of the yerr 15 not included in this estimauve.
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HUMAN MALARTA IMDICES BY AGE GROUP
DIMBIA PILOT PROJECT, BEGHEMDER PROVINCE, ETHIOFIA #

Before Residual Spraying

- Quteber, 1956 7 o June, 1957
No. Blood No. No, Blood Ne,

Age Group Examinations Positive Rate Examinations Positive Rate

0~1 119 7 6% 12 1 8%

24 156 22 1% 16 [} <

5-9 285 37 13% 51 2 L%
10-14 137 u & 124 5 4%
15-19 18 2 1% 42 0 -

20 apd over 3 14 _ AIE _ 48 1 2%
Totels 749 93 J2.3% 3 3 3%

After Hesidual Sprayine with DOT
Noverber, - 1957 . August, 1958 Septembir , - 1959
" ¥o, Blood _ No, T Noe:Blood No. No, Blood No.

Age Group Examinatiops Positive Rave- Examimotions Positive Robe  Examinations Positive Rate
-1 102 0 '] 65" 0. % 0 o
24, 161 0 o 76 1 1.3%
5-9 327 2 0,64% 113 o £
10-24 202 2 1% 110 0 of
15-19 17 1 &t 44, 0 of
20 and over 15 N oF - 7 432 3 0.7%

5 0.61% €9 o o %9 L 0448

Totals 824

o ag?d‘

LE/2 yoog=a/ Wi

# Three spraying cycles were applied: May 20-June 23, 1957; Msy 1-30, 19583 and May 1-June 7, 1959.
¥ Many in the 20 and over age group who voluntered for dlood examinations were suspected of being 111
and sezkiny treatment.
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ToBLE IV

SUMHARY OF SPHAYING OPER~TIUNS
DEmMSIA PILOT FROJECT
GONWR ZONE, ETHIOPL.

1957 1958
Moy 20~dune 23 May 1-30

Namber of villages

sprayed 215 266
Mumber of structures

sprayed 1,505 16,599
Populataon directly

protected 45,006 Sk, 799

Estimated superficial

area sprayed

(square metors) 81,932 867,907
ODT 75% consumcd (kps) 2,213,2 2,89340
Estamted application

DDT 100§ equivalent
!Jtsmﬁ 3 2, 2.5

Awerage e gpraycd per man

o our, (_gﬁmmnen only) 181 167.4
Averape’ M sprayed ger man

bour (all workers) U6 58
AvoRage daily+hours spent

at worksite 4, 6
Average daily hours spent
an travel 3 2,33
Eysrage populsthon per

village | 209, 26
Avdrage number of structu-

res per village 68 63
dverg.e nunber of: nhabi- X

thihts per strhcture 3.07 3.26
Estimatcd superficial area

s pr:éed;/ 1nhabltanbs

-in T 18 16
Average 75% DDT consumption

per structure in gms, 152 174
Rumber health office?

Students trained 31 18
Namber sanjtarian students: )

trained™ 12 20
Total number paid workers I3 69

Estimabed total expondi-~
ture in RBthiopian

dollars E»D‘,Ols QE? 17) ?61& ?2
Cost per person protected ;
in Ethiopian dollars 045 0.33

EM/Mi~Techl.2/17
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1959
Moy l~Juns 7

340
22,320
68,783

1,556;192
l,058.0

1.9
38942
1a.2

7.3

3.39
20

3.0

22,62

21

30,550419
Ols5
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BSTIMATED pAPENSES OF RESTUUAL SPRAYING IN
ETHEOPTAN DOLLARS LEMBLa- PILOT 'PROJEGCT

1957 1958 1959
Yoy 20-June 23 May 130 Moy 1-June 7

1, Salaries, wages and

-per-dren 7 220,005 2,63),00 h,24]; .50 =
2, Supplies for field

operation 9182 158,15 0000
3. Benzene, o1l and grease 1,907,00 978.57  2,500,00
h. Operations equipment

(protective clothing

and camping needs) 800,00 531..00 1,400:00
5. Insecticide 3,651, 75 4,160;00  6,895;29
6. Vehicle reparr L,00,00 1160, 00 B&0, 00
7+ Tires and vchicle
sp?.re parts ‘ 2,600,100 2,000,00 3,600,600
8. Vemcle depreciation 2 000,'00 1,120.00 3,400,008
9+ Depreciation of spray
and field eguipment 5700, 1,300.00,  1,200:00
10. Other ' 4,200,008 6,650,00 % =
To*al 20,@557 17:?61072* 30,559-19

1I. Average cost of protec—
tion of ome person per
year Ethc g OJLS Ethv ]g On33 Eth,. g O'LI-S

# Advisors! cost ‘included
== An amount eguivalent to the componsabtion dus participating studemnts,
college staff ard Malar-a Eradication Scrvice headquartcrs support.

TABLE VI
CUMMARY OF SPRAYZING CPERATICNS IN Tt LAKE Tala
REGION
1957 1958 3589
No. Villages Neo, People No.Viilages'No.fsople HNo.Villages No. People
Sprayed Protested Sprayed- Protected Sprayed Protected
Dembia 215 b5, 004 266 54,799 340 68,783
Bahar Dar L 1,670 ~ 10 7,020
Addas Zemen =~ \ ) L~ 1 2,080

Total 216 183676 266 2,799 35L 77,880



