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ABSTRACT 

Various aspects of the epidemiology of schistosomiasis mansoni were 

stuoieo for a period of one year at Bahir Dar \~ith the prime 

o"bj ecti V0 of elucioating the transmission patterns. 

Parasitological surveys revealed an overall prevalence of 12% among 

residents of Kebeles 8, 9 and 10. More males ( 17%) than females 

(8%) were infected ( P.(.O.Ol). The overall prevalence for school 

children of Dil chibo anO Sertse Dengel were 32% and 45%, respectively. 

School children yielded high annual incidence at the second survey 

(February). Malacological findings suggested that Biomphalaria 

pfeifferi snails peaked in density in September, towards the en6 of 

the rainy season in Lake Tana ana in January, around the miadle of 

the dry season at a site on the bank of the River Abay. In 

September, infected snails were recovered from all collection sites. 

Schistosome infection also developed in a relatively large number 

of mice immersed in the month of September. In two series of 

surveys, the major ~Iater contact activities were identified and it 

was observed that there were diurnal and seasonal/variations in 

these activities. 

The study in general revealed that infection rates depend on age, 

sel< and geographical location with respect to wat er body. Snail 

population dynamics and associated schistosomal infection seem to 

depend on rainfall and associated ecological changes. Incidence 

studies, malacological findings and sentinel - mouse el<posure results 

suggest that the main transmission season in Lake Tana is towards 

the end and after rainy season. Intermittent transmission may also 

take place throughout the year. Diurnal and seasonal variations in 

human-water contact behaviours such as playing in \~ater of children, 

bathing and swimming appear to have epidemiological significance in 

the transmission of schistosomiasis. 



IN'I'RODUCTIOl1 

In "broao SQI;lSf>, epidemiology can l'e opfineo oS the study of the 

coistribution i1n<1 oeterminClnts of Ciiseasps ana injuri0s in human 

populations ( 1'1ausner i1nd Kramer, 1985). Discussing th0 

epioemiologici11 stuoy of schistosomi<'lsis, Jord<'ln <'lnd \-7ebe0 (1982) 

pointed out that it involves an<'lil intermediate hosts, vertebrate 

hosts and the many factors that may influence the common environment 

of thesE' hosts ana the parasite. Thus, a profound undprstanding of 

schistosomiasis epiaemiology seems to depend on the stUdy of all 

transmission factors of the disease. 

The principi11 schistosome species that cause human schistosomiases 
, 

are, Schistosoma haematobium, ~. mansoni, S.j<'lponicum, ~.intercalatum 

<'lnd S.mekongi ( l'iliO, 1985). Other species such as ~. mattheei, 

S. rodhaini, ~. Cavis and S. margreCowiei occasionally infect humans 

in parts of Africa ( Cheesbrough, 1987). 

Schistosoma haemi'ltobium prim<'lrily occurs in Africa "mu 'jloutb - West 

Asia Hith a small focus in India. S. mansoni is distributed in parts 

of Africa, Southwest Asia and Centr<'ll anu South America (IJright, 1973) . 

S. Japonicum is enuernic in China, 'l'h<'lil<'lnd , Inoia, Indonesia,Japan 

and other Far East countries (elliO,1985). ~. mpkongi is found in 

Laos, Kampuchea ano '£hailand in the 1'leKongi RiVer Basin (Cheesbrough, 

1987). ~. intercalatum is limited in distribution to west and 

Central African countries such as Zaire( ,.lolfe, 1974), Cameroon 

(Leschiens et M" 1969) "nd Nigeria( ~.rright f1: al.,1972). 

Schistosomes require snail intermeciiate hosts of some kind or another 

for completion of their life cycle. In Africa, intermediate snail 

hosts of S. mansoni and S. rOdhaini are species of the genus 

biomphalaria ( Brolffi, 1980). 'rhese snails Clre wiLlel y Llistributed 
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and are representea DY four species groups, namely, the pfeifferi 

group, the alexanaerina group, the choanoamphala group ana the 

suaanica group ( Mandahl - Barth, 1958). 

In America, three species of the genus Biomphalaria, that is, 

B. glabrata, B. straminea and B. tenagophila serve as intE'rmE'diate 

hosts for S. mansoni (~,I}IO, 1980) • However, the most common 

intermediate hGst in this locus is B. qlabrata. 

For S. haematobium, ~. intercalatum and other zoonotic spE'ciE's such 

as S. bovis, S. matthE'ei and ~. margrE'bowiei which rarE'ly infect 

humans, the snail hosts are speciE's of Bulinus (Brown, 1980). 

The snail hosts of S. japonicum and ~. mekongi are certain sp~ies 

of the genus Oncomelania ana Tricula aperta, respectively ( Vogel 

et al., 1972). The distriDutional pattern of snails and the 

fluctuation in thE'ir density are governed by ecological factors 

\~hich condition the habitat. Generally, snails are said to havE' 

capability of tolerating different chemical and physical factors 

within very wide limits ( vebbe, 1982). According to Malek (1958), 

the stability of snail habitats is conaitioned by food, oxygen, 

sunlight and water -quali ty. ~jalek ( 1962) described that the curren 

velocity, nonpermanence of the habitat, silt content of the water, 

temperature and density of ayuatic weeds ana algae have bearing on 

snails population. On the other hand, Berrie ( 1970) pointed ,to 

water temperature, organic content of the water body and light 

penetration. Detailed explanation on the effect of each of this 

factor on the snail population was also given by ~mO( 1957} and 

\o'atson ( 1958). 

Of abiotic and biotic factors, snail population dynamics is more 

influenced by the former ( south~~od, 1977}. The two abiotic factors 

which have considerable influence on snail populations ara rainfall---, 
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wet/ dry seasonal climates build up their population uuring the 

ury season ana are flusheo of their stream aabitat uuring the rainy 

season. These climatic effects hove "been reporteo from oifferent 

countries ( vle"bbe, 1960; Cridland, 1958; '.'Gbbe anu [~scmgi,1968;; 

Barbosa, 1962: Bi'lirston, 1973: Sodeman, 1979). 

In areas where rainfall, watGr levels, and temperature are r01atively 

constant, there are no pronounced cyclic changes and reproduction 

mRY t"ke place throughout the year( ~'.1ebbe, 1965). Nevertheless, 

RitchiE' et a!. ( 1962) and ',.lebbe (1965) };lave pointeu out the possibili 

of irregular population chRnges indepen0ent of e~ternal fRctors by 

intrinsically opE'rating factors such as birth rate, natural mortality 

and environmental resistance. Furthermore, "'e1:-be(1964) describE'd 

that factors which condition the habitats of snail are apparently 

multiple and act together rather than inoividually. Therefore, it 

seems that the effects of fi'"ctors, other than rainfall ano temperatur, 

on the snail oensity and distribution appear to be of no less 

significance. 

Maintenance of successful transmission of schistosomiasis involves 

three unrelated animal species, namely, a molluscan intermediate 

host, a vertebrate oefinitive host and the parasite focusing on a 

common transmission site ( sturrock, 1986). 

For establishment of infection in vector snails, schistosome eggs 

necessarily have to reach the habitat of suscepti1:-le snails. The 

eggs are Gither directly Liepositeo in \~ater or thGy are transporteu 

to the habitat from where they have been dGposited. Obvious routes 

by which the ova r0C\ch snail infGstecl vlater are direct (iefecation 

into the water, that is, from latrines built over rivers or canals 



III '" l1li 

as in th~' For EAst ano from a briuge over a ri ver as in st .Lucia 

( Jordan et al., 1980). 

For S. haematobium, the most common rout(' of contamination is direct 

micturation into thE' water ( Joruan and v.'C'br.e,1982). 

:.\ 

contamination is from faecal matter ueposited behinu bushes or in 

tall grass on river banks. This lea0s to increase in infection 

rates of snails wi-th the onset of rains. 'rhe Ivashing of faecally 

contaminateti clothing ( Chernin and Antolics, 1973) ana faecally 

soileu hanus ( Joruan et 01., 1980) may lead to the introduction 

of eggs into the water. '.Phe habits of cleansing of pE'ricmal 

faecal soiling while bnthing ( Husting, 1965: Prentice et 2.!., 1970) 

ano washing of perianal region practicE's among t>-lUfllim males after 

defecation may also aau small numbers of schistosome eggs to water 

( Jordan anei 1<'e1::-1::-e, 1982). In some situations, sel,age may be the 

source of contamination( Rowan, 196d). 

The numerous nnimals definitive hosts of Schistosoma japonicum and 

of less importance, those of ~. mansoni, aUG to the contamination 

of snail habitats with eggs of those worms (JonJan et al" 1980). 

Following the contamination of snail habitats I,i th schistosomf' eggs, 

the majority of thesf' eggs IVill hatch Ivith the emergence of free 

living miraci6ia. Among physical factors which aff,'ct the 

hatchability of the eggs lie light, t8nperature anu hydrogen ion 

concentration ( Ingalls, citE>U by Hairston, 1973). After hatching, 

the continuity of the pnrasities' life cycle uepenus on the 

miraci<.lial finuing anu infecting of appropriate snail hosts. 

'l'he proportion of snails infecteu Io/ith schistosomes at any given 

time uepencJs upon a compleX' interaction of factors. 'rhe most 
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important of these factors are the uistribution and behaviour of 

cefinitive hosts, the relative susceptibility to infection of the 

strain of intermeGiate host elDU such climi'ltic factors as temperaturE' 

ana rainfall (Hariston, 1973). Accoruing to Christensen(1980), 

increasing wat er vplocity, increasing water volume, increasing 

water uepth anu uecreasing snail uensity rl'uuce rniraci0ial host 

fin0ing. Other factors which influence the infection of snails 

by rniraciuia ilre the agE> of snails anc..; miraciuia, the number of 

miraciCJia per snail, dispersion of snails ilne.. miraciCia, the length 

of contact time, Hater turbulence anu ultraviolet light(Cite<.i by 

v:ebbe, 1982) • 

Flowing water is of conciderable significance in the epiuemiology 

of schistosomiasis 0tor uistributing infective miracidia over 

apprecLi>ble uistances (, Jorelan anG [,1ebb0, 1.982). Upatham(1.973) 

r0cor0eu successful host finuing by the ~.mansoni miracidium ilt 

a 0istance of 97.54 meters uown stream in moverately flo~ling water. 

Webbe(1.966) anc.. Upatham (1.973) oescribeC that mouerately flowing 

water increases the scanning capacity and potential contact with 

snail intermediate hosts. '11eb1:'e( 1966) has Gemonstrated the effect 

of water velocities on the infection of Biomphalaria suuilnica 

tanganyicensis e~poseC to S. mansoni miraciuia in e~perimental 

flowing water system. phen snails Here 0xposeu to 1·- 50 miracidia 

per snail at water velocity of 0.15- 1..07 m/seconv for morp than 

one hour, high infpction rates were recoru0d in all el<cept in the 

snails e~posed to about 1. miraci0iuJll per snail. However, how for 

these .e~perimentol fin<-,ings can be e~trapolate(1 to infection unGer 

notural con0ition have not been confirmeu. On the other hanu, 

Dpatharil(1973) c!pscribeu that host location takes place at flow 

rates of or below 10cm/secone and miracicJia can rarely finu their 
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hosts abovE' these levE'l. Accorc.ing to Joruan anc< FfObbe (1982) , 

snails may be successfully infect00 at any water velocity they 

can withstan"-,, <>lthough most infections probal::lY occur in the 

relati VE,ly shel terelJ convitions of the microhnbi ti'lts provivE'u along 

the m<>rgins of strE'ams, in pools or within vegetation. 

Upatham(1972) Gemonstrateu that factors such as hyurogen ion 

concentration outsiue the range of 6 - 9, NaCl concentration above 

L!.200 ppm anJ high turbiclity rellUCE' the inf-E'ct·i vi tV" Df.'.~ .... mansoni.'. 

miraciuia. On tb.<'l other hanu, Halek (1958) found that und€'rnour ished 

snails harl::our fpwer parasities anu also that the cevelopment of 

sporocyst is inhibitE'0. Purnell (1906) showe.} that the infection 

rate in snails increasE's with increasing tempE'rature up to thE' 

thermal oeath point of snails. This was uE'ffionstrateu by DeWitt 

(1955) in Biomphalaria glabr('lt('l anu B. suuanica tang(lnyicensis 

using ~. mansoni miraci(;ia. It was statE''"' that temperature increases 

the activity of both miraciuia anG snails, thereby, increasing the 

chance of contact ( Berrie, 1970). By contrast, low temperature 

rE'tarGs the mptacolism of l::oth the parasite anu snail host (StirfOwalt, 

1954: DeWitt,1955). Accoruing to De\(Titt(1955) anu Prah anu James 

(1977), Imler temperature level at which snails arE' infecteC by 

.§. mansoni aD( ... S. hi,,?matobium miraciuia is 15 - 150 C, while the 

optimum is 25 - 350 C. 

Temperature ('Ilso affects the viability an0 hatchability of eggs 

( 1ngall, 19491)" miraci<..ial transformation to cercaria ( Fostc'r, 

19(4) anu the incubation periou( chu et al., 1966; Shattock et ~., 

19(5), metaDolism of the parasite anc.; the host ( Stirewalt, 1954; 

uel,ritt, 1955) am,; cercarial provuction ( Shiff et al., 1975). 

Cercariae emanating from vector snails infect humans when they 

corne in contact with nrltural surface watE'r uuring everyLlay activ:;i.J.;i es 
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such as washinq, bathing, fetching I"ater anu swimming, HO~lever, 

the possibility of transmission from water carried .-irito,hau:>es: 

for oompstic uses have also been upscribed (Poloerman,1974). 

Vater contact stuJies have bppn carripu out in various schistosomiasi 

enoemic countries ( Pimentel ~ al'l 1961, Farooq. et al.,1966; 

Farooq anu ~lallah, 1966; lJalton,1976; Kloos anu LE'mma,1980, 

Fenwick pt al., 1982). 

'l'he stuoies are increasingly rping gi ven appreciation for a variety 

of reasons. They enable to pinpoint those human acti vi ties 

involving tlw greatest risk of pxposure( Dalton anU Pole, 1978) • 

Furthermore, Joruan an", !'cpbbe (1982) uescribeu that watpr contact 

stu6ies hplp answer qupstions relnting to variations in egg output 

with age, the uevelopment anc; role of immunity; ano that thpy can 

inuicate the time ano sitp of transmission when complempnt€'(.i 11ith 

biological and parasitological stuJies. 

AccorLiing to stoll ( citeu by ChanCIer, 1956), about Ilt! million 

proplp 11ere victims of schistosomiasis in 19t17 allover the world. 

After thrpe y€'ars, this figure rose to 150 million ( Halawani, 

1959). Recently, it was estimatE'd that schistosomiasis enaemic 

areas extena over 74 tropical an~; subtropical countries('.mO, 1985). 

In these €'noemic regions of the worlci, about 1 billion prople are 

at risk of schistosomiasis infection ( sturrock; 1986) ano an 

estimated 250 million propl€' suffer from the infection(Christensen 

etal.,1987). 

The human host <'lppears to solely contributp to thE' Cirastic incrE'ment. 

Mott(19811 ) st",tes that" Schistosomiasis is causec.. by ppople-not snail 
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Such a view Ciln be seen from two perispectives. Firstly, poor human 

sanitilry hal'its le2() to the pollution of snail hilbitilts with the 

pClrasite eggs ClnL hfCncc snail infection from which cercariaE' 

E'man at@ to infect the human host. Seconul y, bE'cause of inaJequatf' 

planning of irrigation schemes or man made lakes, new breeuing 

grounos will be available for snail intermediate hosts, and hence 

expansion of schistosomiasis foci. The second situation greatly 

enhiJnces the spread of the Cisease especially Idth the incrcoasing 

use of frewsh~latE'r resourcE'S to feee the exploC:ing human population. 

The awareness of the endemicity of schistosomiasis in Ethiopia dates 

back to the time of Italian invasion. However, regarding its history. 

authorities Giffer in their vielvs. Some assume6 schistosomiasis 

to be of recent prol:lem introC:ucecl from countries such as Sau0i 

Arabio( Ayau, 1956; Lemma, 1969). On the other hanG, l<1oos ~ al., 

(1978) considere0 it to be of antiquity and believed that the parasite 

existeLl in isolateu areas such as the Blue Nile Gorge, Lake 'rana 

areo ond the ['Iui Valley. 

!,yae] (1956) by reviewing available Italian literature up to 1952 

and from his olm ~~rk concluded that schistosomiasis mansoni infection 

was endemic in Lake 'l'ana region, Eritrea, Gondar ano Hararghe. 

Subsequently, Chang(1961), Zaphiropoulos (1963), Kubasto(1964) anu 

Lo et al.,(1973), among others, confirmed the enuemicity of this 

diseose oS reported by Ayau (1956). yiman ( 1964) first reporteu 10 

cases of schistosomiasis monsoni at Wonji. But he assumeu them to 

be import eu. Duncan and Lemma ( 1976) and Tek pl ehaimanot anu Goll 

(1978) further proved the transmission of schistosomiasis mansoni 

in this same focus. Buck E't i!l. / (1965) ano Lemma ( 19(5) showed that 
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schistosomiasis mansoni is also highly entJemic in l\(J\1a, Tigray 

roJministrative region. Fuller et a1;,(1979) dc~onstrateu that 

schistosomiasis mnnsoni infection is \·H"ll estal'lisheu in the Omo 

basin anG its tributaries. Gundersen anu Eirr'ie( 1982) 

investigated the Liistribution of human infection with S, rnansoni 

in Men0i District, ';!ollega Region. Birrie (1986) surveyeci the 

Borkena River Basin for S. mansoni and its snail intermediate 

hosts. Eshete ( 1987) reporteu 12.4% infection prevalence of 

schistosomiasis rnanosni cases among Anuak ethnic group in 
I -

!>estern Ethiopia. 

Unli ke schistosomiasis mansoni ~'hich has a wider geographical 

range in Ethiopia, schistosomiasis haematobium has limited 

geographical distribution ( Kloos et al., 1978: HcConnell anu 
- --

Armstrong, 1976). Generally it is saiu that schistosomiasis 

haematobium is enCi(-~ic in the lowlanus anG schistosomiasis mansoni 

occurs in the highlanus of Ethiopia. 

Ayau (1956) reported two cases of schistosomiasis haematobium at 

Gewani in the Midul e l'.wash Valley. Russel ( 1958) gave conclusi ve 

eviuence of the enuemicity of schistosomiasis haematobium in this 

region anu in Ethiopia as a whole. Subsequently, this was confirmeu 

by Lemma (1969). Regarding the history of schistosomiasis in the 

Awash Valley, Lemma believed that this infection was imported from 

the highlands of Ethiopia when people move(; to the 10\1 lands of 

Awash in search of jobs anu better opportunities. 

The enc.emicity of urinary schistosomiasis at I'labi Shebele flo00 -

Plain, Eastern Ethiopia, was reporte"': by lJe Sole et i'!!+_. (1978). 

Ali ~ ~,(1986) reporte~ for the first time high infection rate 
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of schistosomiasis haematobium from Kurmuk, v;ollega Region in the 

l\'estern coaruer of Ethiopia. 

Reports from all 11 a"ministrative regions of Ethiopia have shown 

that the number of rC'porte...! schistomiasis cases increasC'G from 

102" cases in 1972 to 2:[801 in 1976 ( Institute of Pathobiology, 

1980). Nevertheless, to what extent these figures are correct 

representations of the actual cases is questionable because, 

systematically coll€'cted anJ representative> data from which the 

conclusion was urawn is not presenteu. 

Recently, baseG on the country.wide survey carrie<J out from 1978 

to 1982, nyele ( 1982) reporteJ the occurence of infection due to 

schistosomiasis mansoni in 136 communiti€'s of the 216 surveyeJ 

an-:i an infection rate 6.2% for schistosomiasis haematobium in 17 

communities examined. he also estimate,-, that lit million ami 3 

million peoplE a~e living in risk areas for schistomiasis mansoni 

anu schistosomiasis hapmatobium infections, respectively in Ethiopia. 

The fact that new schistosomiasis foci are being (jescribev may be 

em inuication of the sprea<.l of the uisease to the new areas 

previously free of schistosomiasis and/or it may be the discovery 

of the already establishe~ schistosomiasis foci following the 

intr00uction of community services such as health services and 

roat'; constructions to the rural an(i remote areas of the country. 

~1ith regards to malacology ,our curre.nt knowledge of schistosome 

intermE'0iate snail hosts in Ethiopia is baseL' upon malacological 

investigations mace by various workers. The results of these 

stuc:ies have been summarize(j by Lo et al.(1988). This review also 

uescribes the taxonomic status of the snail hosts. 
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In the Jlwash VallE'Y, the int"rmeciate snail host for.g. hClematobium was 

sho~m to be Bulinus abyssinicus ( Lo,1970) 0 In th(· "al'i Shebc·lc· Valle'y, 

the snail host is not kno~m ( [,e Sole et a1.:, 1978). ]O'or the recently 

foune. S. haematobium focus, Kumuruk in !"estern l\,ollega, the snail 

host is B. africanus ( Ali et al., 1986). Snail intermeuiate hosts 

for S. mansoni are Biomphalaria pfeifferi anu B. sU0anica. 

Control efforts of schistosomiasis have been maul' at Auwa anu ~Qnji 

,100 Shoa sugar estates. In ;;.d~/a it was possible to reuuce 

prevalence of infection from 62.5% to 36. '1.~o after 5 years application 

of local streams 14i th enuoe ( POWUE'rf'G berries of the plant Phytolacca 

uouecanura) ( Goll et al., 1983). Howc'ver, because of discontinuation 

of the programme, control hCls not materializeu. Control efforts 

ma..,e at l'ionji using Fresion ( N - tritylmorpholine) an .... Baylusci0e 

( niclosamice) also have not been successful for the same reason 

as that of l\C~Ja ('l'eklehaimanot anu G011, 1978). Invf'stigation 

on the 6isruption of bilharzia transmission \-las also mauE' in the 

Kurtumf' flooa plain of the Awash Valley ( Haile - Meskel et 2.!. ,1981) . 

']'0 prevent further e)(pansion or to eraJicate schistosomiasis in 

Ethiopia, a systemutic schistosomiasis control programme to be 

implementeG by the health services has not yet bef'n formulateJ. 

However, Clccoruing to Lo ~ al. ( 1988), a national schistosomiasis 

control programme is now being uevelopeu baseo on the epidemiology 

ano geographic uistribution of schistosomiasis anJ its intermeuiate 

hosts. The programme is facilitate,; by the rf'structuring of the 

Halaria Control Programme to incluve schistosomiasis anu othpr 

vector-borne uiseases. 
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• .lith regard to schistosomiasis roansoni in Lake '1'ano, its enLieroicity 

is ~lell established 0 However, the surveys of this C:isease maOe at 

Lake Tana shore in Bahir lJar ( l\Y<lcJ, 1956: l\yele et a1., 1986) were 

sketchy, time limited and mainly focused on the prevalence of 

infection. "Tith respect to 10ngitu0inal patterns of transmission 

dynamics of schistosomiasis, no StU0Y has been undertaken to 0ate. 

'rhe general objective of the present stuuy was, therefore, to 

elucidate transmission patterns of schistosomiasis mansoni in the 

town of Bnhir Lar. Specific objecti ves \~ere to assess in(Jices of 

humnn infection in the study population: to finu out changes in 

the snail population anLi associated schistosomal infection in the 

snail hosts with time; to identify important \~ater contact 

activities: anD to ~'stnblish the time-scale of transmission in this 

enC:; emi c fonus. 

Unlike the previous surveys conducteu in the region, the present 

stuuy considers more epiuemiological parameters. Bence, it is 

hopeO thnt the fulfillment of these objectives may proviue base-line 

unta for the future control strntegy to be instituteu in this focus. 



~ll\'I'ERI)"LS 1,ND ~lETHODS 

The Stu0y area 

Bahir Lar is a lake - port to\.Jn locatco0 in Gojjam auministrative 

region in the north western part of Ethiopia. It is geographicCllly 

locate0 almcst on the border-line of Gojjam anu Gonuar auministrative 

regionseomewhere at the southern most part of Lake Tana, the source 

of the River Abay ( The Blue Nile). /'Ilore .'Gpecifically, the town 

of Bahir Dar is located at 110 33'N and 37
0

24'E. It has a direct 

access coth to the water of Lake Tana and to the very upper most 

course of the River Abay. 

Bahir Lar is one of the most important urban centers in the north 

western region of the country ane a noteable touri~center. It has 

some 320 anQ A90 kilometers air anu ground distances, respectively. 

from the capital city of the country, lw<.lis l'baba. 'rhe town is not 

only an important political an0 economic center but also has a 

significant population concentration. It hau a total population 

of 61,310 as of June 1987. Of this 27,238 anu 33,392, respectively 

were males an0 females. It is one of the towns of the country 

which is consiuered fast grol"ing for its population has double.:] 

within the past 10 years, \1ith a grol"th rate of more than 5 per cent, 

\_hich is more than the national average, r,.'ith regarus to the 

health services, there is one hospital, one health center and fivE' 

pharmacies in the town. l\ccorJing to the 1987 stucy entitleu 

" Basic physicCll anel social Infrastructure Profiles of Bahir Dar, " 

the most prevalent Liseases among the aJult population were, in 

order of severity, intpstinal parasites ( Particularly Schistosoma 

mansoni), tuberculosis, obstetric complications anL traumatic 

obstacles, that is, asthma anu car0iovascular diseas0s. Among 

the chi10ren, the worst uiseases wer0 malnutrition, gastro - enteritis, 
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measels ano whooping cough ( ~iinistry of health, 1987). 

Much of the prevalf'nt illiness is in part due to lack of sanitary 

facilities. There is no sewerage system. 'l'he majority of housing 

units have no toilet facilities of any kind. The houses are not 

screeneLl that flies anu other diseases carrying insects bree.J 

freely and contribute to the spread of diseases. 

ParasitoloQical methods 

'l'he parasitological O1ethou employeo was I<ato technique modified by 

Peters et al. (1980) • To collect stool specimens from the subjects, 

rig roll of thin plastic was cut into pieces anu distributed out 

to the subjects by assistants of the researcher at Rebel,s' offices. 

The faecal material being placed on a piece of plastic was pressed 

through a stainless steel sieve ( mesh size 105) to remove coarse 

fibres anu large solid particles. The sieved stools were scnaped 

with a wooden tongue ~epressor and appli~ to the hole(6.5 mm 

diameter) in the al~minium template delivering 20 mg plug of sample. 

with careful removal of the template, a 20 O1g plug of faeces was 

left on the sliL:e. On this plug, a 25 l< 35 mm glycerol - malachite 

green - impregnate0 cellophane coverslip was pressed thereby creating 

a thin uisk of stool for examination. T\'K) Rato sliues were preparecl 

from one stool specimen and each was reau twice by the same 

technician at the Institute of pathobiology. Egg counts were maoe 

only for Schistosoma mansoni, that is,the ova of other helminth as 

were not quantit ated : only their presence was noteu. The 

intensity of infection was expresseu as the geometric mean of 

egg counts. 



Parasitological studies 

Prevalence stlluies 0 Stool specimens I~ere collected from residents 

of Kebeles il,9 and 10 and school children of oil Chibo and Sertse 

Dengel elementary Schools( Fig.I). Resioents of Kebele 10 have 

access to roth the River Abay and Lake 'fanCl, but prefer using 

river water for all activities and purposes. Residehts of Kebele 

9 have access only to the River Abay, whereas those of kebele 8 

are far from both water bodies. 

After getting information on the nllmcer of households and family 

size from kebeles' offices, 20 per cent systematic random surveys 

of the total households were made f~r each of the three kebeles. 

All m&mbers of the selected households were told by Kebele office -

bearers to come to kebeles' offices in the morning in order to 

provide stool specimens. The number of subjects sampled from each 

kebele is shown in Table 1. }'or measuring ~. mansoni infection 

rates among the school children, lists of stuuents from grade 1-6 

were obtained from the teachers in oil Chibo and Sertse Dengel 

schools and 20 per cent systemC'tic rclDdom sampling was selected. 

'l'hus, 331 students in Gil Chibo ano 391 students in Sertse uengel 

schools were selected for the stUdy ( Table 2). 

At the time of stool specimen COllection, every individual subjected 

to the stool e~amination was interviewed by the researcher and his 

assistants about his/her age, sex, the place where each person hod 

been living previously prior to coming to Bahir Dar, religion, 

occupation, water contact activities and source of household 

I~ater supply. 

Incidence studies. For incidence measurement, school children in 

the two schools 11ho ~,ere found to be negati ve at the ~riginal 

parasitological survey carried out for prevalence determination 

and who \~ere 6 to 10 yeClrs 11ere used. Accordingly, 171 children 
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from uil Chibo anu 106 children from Sertse uengel elementary 

schools ~,ere stuuied. Inciuence surveys ~ler0 c<'lrrieu out ilt sil< 

months interval for a perioG of onp vpar. Annual incidence was 

calculateu using a formula described by Farooq and Hairston( 1966}, 

h . I X12/ Y hI' 1" - - X' th t at lS, = 1 - , were lS annua lncluence and lS e 

proportion remaining negative for Y months. 

Nalacological studi es 

Snail surveys, like all other aspects ')i the study, were commenced 

in lIiarch 1987 nnd terminated in I'ebruary, 1988. Snail collections 

were cnrried out at four human water contact sites ic'entified after 

making observations on human water contact activities. The sites 

were Meshesh ( M ), beneath the Abay river bridge ( P.B), near the 

Polytechnic Institute ( J? ) and near the Saint George Church( GC} 

( F'ig.1 ). El<cept site liE which is situated on the lI'bay River 

bank, the rest ara along Lake 'fan a • 

Bimonthly snail collections took place at the selected sites by a 

method suited to a particular site as the type of water body 

determines the sampling methoC: ( Sturrock, 1986). At almsst all 

sicies of the lake, Sparse littoral vegetation gr(·w anu was 

interspprsed with big rocks. In such habitats, collections were 

made by handpicking ( sites P and GC). While handpicking, forceps 

and gl~,ves WerE' used to avoid direct contact with the potentially 

cercariae - infested \~ater. The bimonthly handpicking ano forceps 

collections were Gene for 2 hours at each sitp. 

Site [,j alongside Lake 'l'i'lDa an" site liB on the bank of the River 

Abay hau relati vely fel·! scattere·d rocks anLl dense vegetation that 



snails coul" not be visible to the nakeD eye thereby necessitating 

for the blinci pass of a stanuaru scoop{Fig.2rand scooping time of: 30 

minutes. 

Luring collection, care was taken that the same person·s \>\O,ere,;used Lto 

collect the snails systematically anc with uniform speeu at the 

same site throughout the coilectioh periou. nIl snails were 

collected in morning hours. 

The snails collected were immediately carrie0 to the Bahir Dar 

Teachers' College Biology laboratory on the day of collection. 

Letaileu information of size anJ cercarial infection rate \~ere 

obtaineu only for Biomohalaria pfeifferi snails. The maximum 

~iameter of the shell was measureJ to the nearest millimeter using 

a plastic ruler fixeu on the top of the laboratory table. Crushing 

anc. sheo0ing were employe" to check for cercarial infE'ctions. 

Immediately after collection, arouno noon, snails were placed 

inuivivually in glass tubes of about 10 ml capacity containing clear 

ponu water. They were exposed for 4 hours to artificial light 

sourcE' in the laboratory. The emanating cercariae, if any, WE're 

observed using hane lense or microscope. Snails which uiG not shea 

cercariae were examined by crushi,,:i,," Snails were crushed between 
'."" 

t\~O microscope sliues anu the cercariae were searche0 for in tissues 

under a dissE'cting microscope or low power microscope objective by 

the researcher. Although much attention was paiu to human 

schistosome cercariae, the presence of other cercariae such as 

furcocercous - longifurcate cercariae and xiphiuiocercariae was 

noteu. 

Meteorogical data from March, 1987 to February, 1988, that is, 

monthly air temperatures ano rainfall were proviLleu by the Metrorology 

station situateu in Bahir Dar towno 
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At each visit to each collection site, the physical characteristics 

( wClter lE'vE'l, 11ater velocity an0 vegetation ) of the site were 

br i efl y not e~j without carrying measurment s. 

Transmission studies . . 

'rhe Sl1iss albino strain of ~ musculus mice useci in the 

transmission studies were purchased from the National Research 

Institute of Health, Addis Ababa. f.lice immersion took place every 

two months at each of the d water contact sites in groups of 

5 using A floating cages { se@ Fig.3 )for 2 hours between 10:00 

a.m. and 12 a.m. After 6 weeks laboratory maintenance at Bahir 

Dar 'l'eachers I College 1:oiology laboratory, the mice were 

transported to the Institute of Patho1:oiology, Addis Ababa, to 

be sacrificed for the recovery of aoult worms by the pP!l'fus;iiQQ'" 

method following the procedure described by Duval anCi J.iewitt 

( 1967) • 

• .'at!?r contact stuoies 

water contact studies were initially carried out at all selected 

human - ~Iater contact points for 4 days to obtain an ov",rall 

view of activities, age and seX' distribution of the users at 

each site •. But," quantitative water contact observations were 

continued only at site AB after it became clearer that there 

was no clustering of water contact activity at anyone point. 

site P was fenced for recreation ano assigneo guards 8 months 

aft",r the commencement of the study. However I oDservations have 

shown that some intruders woshed clothes, swam ana bathed when 

guards were not around. 
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At human wat~r contact point AD, 2 series of water contact 

ol:>servations wer~ madf'. The first seri~s of obset'votions was 

mad~ in the rainy season ( July, 1987) and the second in the 

dry s~ason (.December, 1987) for seven consecutive days from 

6:30 a.m. to 6;30 p.m. Hence, the data includ00 in this paper 

is based on ol:>servations made at water contact site AB. 

To accomplish this aspect of the study, forms Were prepared by 

the researcher with details of major water related activities 

at human - water contact sites, se~ and age groups in years 

( Appendi~ I). To determine duration of exposure ( contact) 

ana diurnal variations of water contact activities, forms 

portrayed in Appendices II and III were used, respectively. 

For noting all activities going on at the 4 human - water contact 

sites, 4 local students trained by the r~s~orcher were used. 

The stUdents were trained on how to fill the forms. Each of 

the II students were ploc(>d at. one water contact site ano. they 

recorded all human - water contact activities by type of activity, 

tim(> of entry into and exit from th(> water, age ano se~ of the 

users. The researcher supervised the observers during each 

water contact survey. 

Statistical analysis 

To test for the significance of difference in incidence betwe(>n 

schools and the significance of aifferenc(> in pr(>valence between 

schools, kebeles ana se~es, ~ - test was used ( Sneuecor and 

Cochran, 1967). Also, graphs and tables were used in the 

analysis. 



Parasitological findings 
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RESULTS 

Results of stool examination of individual kebeles are summarized 

in Table 1. The overall prevalence of infection for resiaents of 

kebeles 8, 9 and 10 was 12%. More males ( 17%) than females (8%) 

were infected. This difference is statistically significant at 

0.01 level. In none of kebeles were any Schistosoma mansoni 

infections found in the age 0 - Ll· years. The peak prevalence of 

infection in t0th S'l!"'i'S (23%) occur eo in the 10 - l't years age 

group. Prevalence aeelined after age group 10 - 14 years. However, 

little rise in prevalence was evidenced in the subjects ·:f 60 and 

above years. Intensity of infection shows a similar pattern of 

age variation as prevalence ( Fig. 4 ). 

'l'h'" prevalencE' of ~. mansoni in Sertse Dengel school was 45% and 

that in Dil Chibo school 32~. This aifference is statistically 

significant at 0.01 level. Nales had higher· prevalence of infection 

than females ______ 42% for males and 18% for females in Dil Chibo 

school and 51% for males and 371'0 for females in Sertse Dengel 

school. The highest geometric mean egg count was obtained for the 

age group 10 - 1~ years, followed by age group 5 - 9 years, and 

then by age group 15 - 19 years. This pattern closely corresponds 

with the age link prevalence ( 'fable 2 ). Intervie~lS made with 

both non school and school populations at the time of ' stool specimen 

collection showed that about 96.6% of the subjects in the sample 

had lived at least 7 years prior to the survey in Bahir Dar. This 

indicates that nearly all positive cases had acquired their infection 

in Bahir Dar. 
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Table 1: Prevalence and intensity of Schistcsoma mansoni infection by age and sex among 

residents of Kebeles 8, 9 and 10 in Eahir Dar. 

Age GrouE in rears 

0-4 '5-9 10-14 1 '5-:1.9 20-29. 30-39 40-49 50-59 

<D Uo.Pos./Uo.examined 0/12 1/8 16/104 3/100 3/47 1/20 4/58 0/10 
';;i % Positive 0 13 15 8 6 5 7 0 
;E; 

*EPGS 0 U6 173 85 75 50 57 0 

'" No.Pos.jNooexamined 0/4 0/16 9/104 3/112 1/48 2/56 1/28 0/9 
';;i % positive 0 0 9 3 2 4 4 0 E 
& .. EPGS 0 1. 0 81 63 100 11 20 0 

NOoPos./No.examined 0/16 1/24 25/208 11/212 4/95 3/76 5/86 0/19 .... 
m 
." % positive 0 4 12 5 4 4 6 0 0 
E-< .. EPGS 0 136 130 74 88 61 '54 0 

'" Uo.Pos./No.examined 0/7 3/11 16/44 10/47 3/17 1/7 2/16 1/15 
S % positive 0 27 36 21 18 14 13 7 
~ * EPGS 0 104 343 62 '50 100 11 '50 

~ NooPos./No.examined 0/14 1/16 9/20 11/44 2/88 3/48 3/32 0/9 m . 
E /0 posi~j.ye 0 6 45 25 2 6 9 0 
<D 

50 71 75 ~ * EPGS 0 110 81 86 0 

';;i No.Pos./lJo.examined 0/21 4/27 25/64 21/91 5/105 4/55 5/48 1/24 
b% positive 0 15 39 23 5 7 10 4 
E-< .. EPGS 0 11 227 72 61 88 .-- 79 5~ __ 

60 + Total 

1/8 34/367 
13 9 
50 89 

0/4 16/381 
0 4 
0 14 
1/12 50/748 
8 7 

50 85 

2/15 38/179 
13 21 
35 107 

0/4 29/275 
0 11 
0 79 

2/19 67/454 
11 15 
fl 91 



Table 1. Contd. ; 24 ; 

!ge grouE in ~ears 

--~ 
o - 4 '5 - 9 ~O - 14 1'5 - 19 20-29 30-39 40-49 'i0-59 60 + ':rotal 

lio.Pos. /Ho. examined 0/25 19/115 34/65 11/41 6/27 4/24 3/20 2/19 1/14 80/350 

" r-I % positive 0 17 52 27 22 17 15 11 7 23 oj 
;;,: 

~ .2;PGS 0 134 In 104 6~ 22 63 20 100 24 
" :t~o • .t""os. /~fo. examined 0/14 10/92 13/85 4/58 4/65 3/51 2/40 2/32 3/30 41/467 r-I 

0 oj /0 positive 0 11 15 7 6 6 5 6 10 9 r-I E 

'" * EPGS 0 121 283 1-12 20 63 71 100 63 116 <J) 1'1 
r-I 

1'; 0 0 Pos,. IN o. examined 0/39 29/207 47/150 15/99 10/92 7/75 5/60 4/51 4/44 121/817 '" r-I 
.D oj 

~ 
.p /0 positive 0 14 31 15 11 9 8 8 9 15 ~ * :SPGS 0 131 228 139 58 61 67 75 82 10'5 

<J) I~O. Pos. jHo.examined 0/44 23/134 66/213 29/188 12/91 6/91 9/94 3/44 4/37 152/896 
0 r-I fo positive 0 17 31 15 13 12 10 7 11 17 rIO <tl 

:z * :;PGS 0 125 230 84 63 70 64 50 75 95 -0 

~ <J) l'Jo 0 Pos. INo. examined 0/32 11/124 31/209 18/214 7/201 8/155 6/100 2/50 3/38 86/1123 cf. r-I 
<tl 

10 positive 0 9 15 8 3 5 6 4 8 8 cO E 

&: * ~P.GS 0 89 160 106 7LI. 70 69 75 63 89 ro 
C) 

r-I r-I 
NOoPoso/No.examined Q/76 34/258 97/422 47/402 19/292 14/206 15/194 5/94 7/75 238/2019 '" <tl 

.D .p 

I~ 
0 ~ Pcsitive 0 13 23 12 7 7 8 5 9 12 E-< 

* EPGS 0 107 195 95 69 70 67 63 69 92 • 
* illFGS eggs per gram of stool 
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T<'lJ:>le 2. Previlho'nce emu intensity of S. mansoni inf,,'ction J:>y <'lge 

anO sel< cuuong children of 1)il Chi 00 "no S~rl:,se loenigel 

elementary schools 

[,ge group in years _. 
5-9 10-1.1 15-19 'rot<'ll -- . 

No. Pos./No.examineG 30/85 51/102 3/13 8!tj200 
" % positive 

'OJ 35 50 23 '12 
~ * EPGS 10.1, 149 100 118 

~ No .pos ./No. eY<'lmineu 6/50 16/74 1/7 23/131 
0 <D 
0 ~ % p:Jsi ti ve 12 22 1~, 18 .<1 eG 

S I 
a 

* 85 107 50 01 
<D EPGS II'« 

0 
,0 ... 
:a No.poS./No.exc~ined 36/135 67/176 11/20 107/331 0 

~ 'OJ % positive 27 38 20 32 jQ +> 
* EPGS 95 128 75 99 0 

8 

.. 
No.p:Js./No.el<amineo 21/69 8b/130 7/25 111/224. 

<D % positi ve 
'OJ • 30 66· 28 51 
~ * EPGS 

~: 
199 281 136'. 205 

o. 
0 
.<1; No. pas. /No. el<amined c). 
rn~ <D 

21/M 34/85 8/21 63/170 
~ 7Q p:Jsitive 33 ,40 38 37 ~ eG 

?J,' a 
* 158 209 l'l' & EPGS 96 154 

~, , I 

<D Ho .pas./lU. el<aroine<.i .'12/133 120/215 15/ A 6 177/394 0). 
+> ~ 

* lXlsiti ve 32 56 33 <15 !-t, eG 
<D +> rn ~ * FPGS 179 2'.5 116 1.80 

* EPGS: eggs per gram of stool 

•. 
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Intervie~ls further ShOl1Nl that more householus in Ke1:'eles 8 and 9 

hau pipet! 11ater supply them kecele 100 

Examination for other intestinal helminthiases gave prevalence 

of 61. 8% for ascariasis, ;1,2% for trichuriasis, 36.5% for 

ancylostomiasis and 7% for taeniasis. 

Incidence of schistosomiasis mansoni Among chiluren ageu 6 - 10 

years in Dil chiCo anu Sertse Dengel schodils is presented 

in Table 3. Inciuence among children 11as slightly higher in 

Sertes L<?ngel school ( 3.7% anel 5.7% at first ano second surveys, 

respectively) than in Gil ChiCo school ( 3.~% anu 3.5% at first 

and second surveys, respectively), although this uifferences 

betl.,een the tHO schools are not statistically significant(p.~. 0.01). 

[.jalacological fin0ings 

The number of snails collected bimonthly in the stuoy sites, the 

number 11ith cercArial infection emu the monthl y-rainfall And 

temperature data are indicateu graphically in Fig.5. 

r,t site l'J:' on the cank of the Ri ver Abay, Biomphalaria snails 

tendeu to vecrease in number from I'larch, 1987 to July, 1987 after 

~)hich it started to gradually increase until Clensity reacheo a 

peak in January 1988, around middle of the dry season. 

l,t sites [>I, P and GC on the shore of Lake 'l'ana, the patterns of 

change Doted in popoulation of B. pfeifferi ~lere similar. From 

March, 1987 to ('I'ay of that year, the number of snails collected 

~las declining except at site 11 Hhere no snails I.,ere collecteCl 

in l'iarch l:-ecause of,,;,',c:,q[l1,I1\i.'Pt E' 'dryif,lS')of :,tpe:'hal'l~t $1;. ,'\.. • FrlD,m.Ju~ 'I, >. 
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Table 3. Incidence of sChistomiasis mansoni among children aged 6-10 years in Dil Chibo and 

Sertse Denegel elementary schools, March, 1987 - February, 1988. 

No. of children found ne~ative 

Dil Chibo school Sertse Den~el school 

Age (years) Original 1 st. . de l.ncl. nce ?d. .de l.ncl. nce Original 1s \ncidence 2nd . ·d l.ncl. ence 

parasi tologic survey survey parasitologic survey survey 

survey survey 

~l~arch! 1281} ~Sel1t.l2872 ~Feb2 l288} ~ Marchz1281} ~Sel1t.1287} ~ Feb. 1288} 
6 8 8 8 11 11 11 

7 5 5 5 14 14 14 
8 35 35 35 5 5 4 

9 68 67 66 29 28 28 

10 55 53 51 47 46 44 

Total 171 168 168 106 104 101 

Annual Incidence 3.4~ 3.5% 3.7% 5.7% 
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1987 to Septem~er of the same year, snails tenoe0 to increase 

in number and their density peake(J in the month:.> of September. 

Jlfter Septemcer, the number of snails collected bimonthly 

progressively declined until relatively fe~l snails were collected 

in January, 1988. 

Infected snails were collected from site GC in March, from site P 

in Novemcer ant' from all sites in September. In Hay and July 1987 

and Jan., 1988 no infecte<.l snails were collE'cteCl from any human -

water contact sites" y1ater level, in both Lake 'rana and the 

Ri ver r,bay, attainE'':l its annual peak in August after which it 

started to decline graoually until the ne~t rainy season. Jllthough 

nO measurement of the velocity was taken, observation indicateo 

that the water of thE' Ri VE'r Jlbay attained may-imum velocity in the 

rainy season ana the flow rate oecreased in the dry season. 

the falling water level, the density of aquatic vegetation declined 

ancJ many snails I.ere seen stranue,-, uead on rocks ana vegetation. 

Luring collection, snails \oIere mostly founu associated with leaves 

of Ceratophyllum ':'emerusum L., anu rarely I·iith leaves anu stem of 

Nymphae~ c,aerulea Sav. and Cyperus papyrus L,other aquatic weeos, 

decaying wood ana rocks. 

The annual average temperature of the stuoy area during the study' 

o period was 18.6 C, which very nearly approximates the average 

temperature of thE' coldest months of November, uecember ana 

January. The warmest months of the year were Harch, April and 

Nay. The highest ma~imum temperature oeserve" loinS 29.So C in 

ApriL 
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The Qriest months of the year incluued November, December, January, 

l"ebruary, March and April in which the monthly rainfall \4aS 

extremely lower than the annual average of 94.7 mm. It was in 

Decemcer that zpro observation Wi'\S made. 'fhl? \4ettest months 

which received greater than the annui'\l average rainfall were May, 

June, July, August, September and October. The highest amount 

of rainfall, about 2~5.4 mm was received in August( Fig.5). 

Sentinel - mouse immersion 

Results of sentinel mouse immersion are shown in Table 4. At sites 

M and P, schistosomal infection developed in mice only on one 

occasion ( September). In mice immersed at humi'\n- water contact 

site GC, infection developed on two occasions ( Mi'\rch and 

Septemcer) and no infection developed in mice immersed at site AB. 

Water contact observations 

Tables 5 and 6 show the major water contact and contaminative 

activities by age, sex and season recorded during two series of 

observations at human-water contact site AB. Ti'\ble 5 indicates 

ocservations made in the rainy season ~,hile Table 6 j·is a record 

of observations made during the dry season. T,Tater contact patterns 

for the rainy season were, in order of decreasing frequency, 

washing extremities (11·1,97%), water collection ( 31.73%), 

bathing ( 9.17%), drinking ( 8.03%), washing clothes( 2.75%), 

fishing ( 1.61%), swimming ( 0.85%), defecation ( contamination), 

( 0.~9%) and playing (0.39%). The patterns for the dry season 

were wi'\shing extremities ( 31.1%), water collections ( 28.1%), 

swimming ( 10.29%), drinking ( 9.49%), bathing (6.t1"9~b), washing 

clothes ( 6.2 A.'lo) , playing (5.29%) ,fishing(2 .. 17%) and defecation 

(contamination) ( 0.59%). 
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Table 4. sentine1-mo~se immersion reeults 

Site 

Month M . .A.B P GO 

No~immersed % infected No.i=ersed % infected No. immersed % infected N6 0 immersed % infe 
1987 
March 5 e 5(1) 0 5 0 5(2) 66. 
May- 5 0 5(3) 0 5 0 5 0 
July 5(1) 0 5 0 5(2) 0 5(1) 0 
sept. 5 20 5(2) 0 5(2) 33.3 5 20 

Nov ... 5(2) 0 5 0 )5(1) 0 5(1) 0 

1988 

Jan. 5 0 5(1) 0 5(2) 0 5 0 

N.B4- Number in the brackets reyresent ~uce died during 1aberatery maintenance. 
percentage infected is ca1c~lated based on the number of mice survived to the time of perfusion. 
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Table 5: ;-ia-"er contact activities by ace and sex, July.1987 ( rainy season). 

Ao-e p;roup in years 

Particular activity 0-:1: 2 - 2 1'0 - 1:1: 12 - 12 20 - 22 10 - ~2 40 - 42 :20 - 22 60+ Total 

1'1 F M F $1 F 1'[ F M F l~ F 11 F ~i F ~'1 F '10 

;'lashing- Clothes - - - - 8 13 4 20 110 18 - 11 - - - - - - 84 2.75 

Water collection - - 20 28 66 164 28 202 4 342 8 152 - 4' - - - - 1060 34.73 

Swimming - - - - 14 - 5 - 7 - - - - - - - - - 26 0.85 , 
Bathing - - 20 - 34 10 42 8 18 38 26 74 10 - - - - - 280 9·17 1 
Washing extrerni ties 38 94 114 59 114 186 178 180 106 119 1281 

I 
- - 54 29 10 - - - 41.97 i 

1 

Drinking - - 24 10 39 30 22 30 42 10 10 18 10 - - - - - 245 8.03 i 

Playing - - 4 1 2 - 5 - - - - - - - - - - - 12 
i 

0039 ; 

FiShing - - - - 14 - 10 - 3 - 10 - 10 - 2 - - fJ' 49 1.61 ' 

Defecation - - - - - 1 3 - 4 - - 5 - 2 - - - - 15 0.4-9 ' 
(Contamination) 

Total - - 122 77 271 332 178 374 274~86 2<Ll ~66 149 77 12 - - 30~2 



- 35 -
Table 6. Water - contact activities by age and sex, December, 1987 ( dry season). 

9:I'OU in ;zears 

Particular activity 0-£1: :2 - 2 10-14 12-12 20-22 30-~2 40-42 20-:22 60+ Total ~ 
1,1 F !Ii F M F rol F M F ~1 F M F M 'F M F 

j, as hin ~ ('" ::3::tdl 
b '-,;-' . ~ 11 16 23 38 34 47 29 66 16 19 1 1 2 - 303 6.24 

Water collection 1 5 97 123 107 141 7 150 17 308 5 257 5 123 - 17 1363 28.1 

StoJimmin-::; 3 5 100 70 108 72 88 15 37 - 1 - 1 - 500 10.29 

Bathing 5 6 2 8 14 17 28 12 44 32 56 38 36 5 10 2 315 6.49 I 
, 

':lashing eztremi ties 12 26 70 84 168 108 203 15 247 103 .. 95 68 105 10 34 18 8 - 1509 31.1 I 

Drinking 1 - 40 51 52 40 57 54 61 47 30 2 13 3 461 9.49 I 

I 

Playing 5 5 121 32 77 5 12 257 5·29 I 

! 

Fishing 10 64 39 4 - 1 - 2 - 120 2.47 1 

Defecation 1 - 7 2 4 6 1 2 3 1 1 1 29 0.59 i 
(Contamination ) 

I Total 28 41 4.41 ~ZO 61:2 .222 46~ 420 4.46 :240 218 432 118 161 4:2 ~8 10 - 48:11 
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'l'atle 7: uiurnal variation in freljUellcy of Hater contacts 

( Yo contact s ). 

Activity 6a.m-9a .m. 9a.tl1-12a.m 12a.m-3p.tl1. 3p.m-6p.tl1. 

~Iashing clothes 20 30 33 17 

Water collection 24.7 21.7 14.9 38.2 

SHimming 5 32 43 20 

Bathing 16 19 44 21 

"lashing eX'tremities 28.8 16.tt 31.3 23.3 

Drinking 12.5 34 29.6 23.6 

Playing 2.7 10.3 57.6 29.46 

~'ishing 16.16 13 .13 <to .01 30.3 

Defecation 21'.14 20.7 3''-.5 20.7 

(contamination) 
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'rherp ~lPrE' rE'latively more contacts for washing clothE's and 

~later collE'ction fen fcmales than for nwles. Lathing an0 

swimming HEc'rp preC::ominantl y perfornw(i by malO's. Playing in 

water Ivas rE'strictecl to chiloren. l"ishing was purely the 

activity of males. In other activities such as washing 

el<trerni ties and urinking wabor, the frequency of contacts ~1i1S 

similar in both sel<es. 

"'ashing clothes. Both females and mal",s of ages more than 10 

years wprp involveu in this activity. !Juring washin~'., thpy 

pither stoou 0irpctly insi0e thp Ivater an<J washpu clothes on 

rocks protruding from thO' watO'r or they Hashed on basins laid 

asic.f' near thp bank with Ivatf'r drawn in Pilils. In stancling, 

Hat er l1 sua<llvl j7 eachei'icllP' JPo\;4J,hi;>i t' j, ~a"',1/ 1>1;1(> <ln~h&1h(\,;\ f.' 1 !Yal;i~~:ng:; . 

hands Herf' immersco up to the ~Irists. IIloSt peoplp useu soap 

to wash clothes. 

Water collection. 'rhis ilctivity HilS milinly performeu by females 

of all ages excf'pt the vf'ry young and eluprly. Clay pitcher Has 

thE' principal containpr for water. Few adult males were 

observed filling the water in lilrge plilstic barrels anu cilrted 

it home for vilrious purposE's. Hhile Ivashing iDr filling the 

carrels, wab'r splashed up to their plbows or their knees if 

thpy Ivere wackling in the Shilllol. pilrts. 

Swimming ane; playing. 'l'hese activities were found to be more 

preLiominant among boys. Swimming in vol ved a considerable 

boGil y exposur e to Hatpr. 

Children went to the ri ver to collect Ivater or for the mere 

purpose of playing in groups, or accompanying someonE' Ivho went 
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there to collect Ivater or perform other activities. tliore male 

chiluren than fE'males enjoyeu playing in thE' ~latE'r: oiving into 

shallol-I HatE'r, Iv"lk,ing and running in the I-later, splashing Hater 

over one another, and so on< t·'hpn they splasheu I-later over one 

another, they immersed their hands up to ~!rists anel in running 

11no HadGing about, the legs might l:-p eXIXlsetJ up to kneE's. 

BathingLike'-in SHimming, therE' was a considerable l:-oC!ily exposure 

to water in bathing < tlJore ma.les than f emal es indulgE'Ci themsel ves 

in this activity. Some people useG SOi'lP Ivhen l:-athing. 

"]i'lshing E'xtremities. 'I'his incluoE'u washing hi'lnds and feet. WhilE' 

I"ashing the hands, water usually reacheo up to <;,lbo\'!'S~'::_,o'('hi:l-'~j:l+ 

Ivashing feet, wi'lter may reach up to the knees. 

urinking. People usually dio not go to the river fIDr the mere 

purpose of drinking water. Eut they Vlpre observe0 drinking 

I"hile performing othE'r acti vi tips, for instance, 'Hashing clothes, 

collecting w.tE'r, etc. Pater colI ectors used their container 

to urink with. 'f.'hosE' engaged in other activities used cupped 

hands briefly I"i'lshed or dranJ( directly from the ri ver by 

kneeling or bOViing down. 

J?ishing. Line fishing was the common mE'thod useCi to catch fish 

ano it was an activity entirely performeo l:-y millE'S. It involved 

minimal l:-ouy exposure to water when removing hook from fish 

or Hhen skinning. 

Uefecation. Observations of human excrE'tion behaviour revealed 

that a fel" inaiviGuals of l'oth sexe.,de[ec~ted undE'r bushes and 

in tall grass just on the rivE'r banJ(o Very feH children were seen 

defecating on rocks in water ~lhen SloJimrning or l:-athing. 
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Base~ on the average time taken for 0ifferent activities in 

contacting Hi'lter, th" pattccrns of activitips in i'l (JPcr0asing 

order Here 11i'lshincJ cloth0s ( 59 minutps), fishing ( <11 minut0s), 

sl1imming ( 28 minutes), bathing ( 15 minutes), playing (12 

minutes), collecting Hater 5 minutes), washing el<tremities 

( 3 minutes ) ant' drinking ( 2 minutes). 

Table 7 shows diurnal variations in ~Iater relateu i'lctivities at 

human water contact site AB. In activities such as washing 

clothes, sHimming, bathing, drinking, playing and fishing, 

more than 50 per cent of the contacts with Wi'lter took place 

between 9 a.m and 3 p"m., I~hile collecting wi'lter and waShing 

extremities involved less than 50 per cent. Before 9 a.m., 

collecting I'ater ( 24.7%) anu washing el<tremities ( 28.8~~) 

f~rme~ the highest intensity of conti'lcts with water. lifter 3 p.m., 

activities which had the highest intensity were collecting 

water ( 38.2%), fishing ( 30.3%) an~ playing (29. A 6%). Table 

7 also shows that more than 50% of incidenc~'s of uefecfltion took 

place around noon. 
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DISCUSSION 

ParasitologiC'i1l surveys conuucted in the to~m of Bahir Dar by 

investigators such as Ayele et~, ( 1986) revealed high infection 

rates for iut'e"ti nal helminthiases. 'rhe prE'spnt study conauct ed 

from March 1987 - ¥ebruary 1988 also inaicatea similar infection 

rates. 'rhis reflects poor sanitary habits which maintain the 

lifE' cycle of thE' parasites. Particuli1rly, the habits of 

defecating in the open - air, mainly observed among children, 

seem to be the chief contributor to the high prevalencE'. 

'l'he residents of the river front kebele 10 \·/ere expected to show 

higher prevalence of schistosomiasis mansoni infection than those 

of Ke1::ele 9t'y virtue of its proximity to the river lIbay, scarcity 

of piped water supply and frequent exposure of the resiaents to 

ri ver water. However I their prevalence was found to be equal (15%). 

The fact that the findings did not support the expectation might 

suggest that thE' snails clOd the parasite at the ~!ater contact 

site facing kE'bele 10 mflY hewp been more 21ffected by the relatively 

stronger water current at that site. 'l'he rivpr course ano bank 

aajacent to kpbele 9 had relatively 0enser vegetation. However, 

to confir~ the aegree of infectivity of the \.,ater, the diffusea 

aistribution of human - water contact site !"ade rralacolQgic211 and 

transmission stuClies impossir.l&o.t water contact sitE' facing Kebele 9. 

A correlation betl-/een age and infection prevalence ano 0gg counts 

has beE'n described by ~~rkers such as Siongok et al. ( 1976), 

Lemma ~ ~. ( 1979) and Smith et a1. (1979). As can be seen from 

Fig. 1, there is a peflk in prevalence of infection ana egg count 

in the age group 10-14 years. NE'vertheless in this age group, 

the P99 counts \"ere not very high. Similar finuings have been 
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reporte<.i in the community of ChiHeti, northern Lthiopia 

( hiatt, 1976; Polderman,1979). 

Figurp !I also ShOI'IS that infection rates ueclinp I·lith a(l<o' after 

forming peak in the age group 10-1~· years. Accoraing to l'iemoranda 

( 1974), this Of'crease in the prevalence of schistosomiasis in adults 

is attributeu to reduced e){posure to infection or to the Gevelopment 

of irnrnunological processes. 

\i1hen infection rates of residents of kebele 8 are compared to that 

of kebeles 9 and 10, the c~rrelation betHeen geographical pro){imity 

of residents to the potential transmission sites anu household infection 

rates is markedly evioent. An iml~rtant observation demonstrating 

the epiuemiological significc1nce of geographical location Has the 

higher prevalence of infection observeci in chiluren of Sertse 

uengel elementary school than in those of Vil chibo. Vil Chibo 

school is situated farther aI,ay from Lake Tana than Sertse Dengel 

school. IntervieHs malle Hith the school children at the time of 

stool specimen collection revealed that children of Sertse Dengel 

frequently I.,ent for swimming in Lake Tana whilE> those of Gil Chibo 

rarel y did so. Furthermore, interviel"s revealeu that it was males 

from both schools, who frequently swam. Thereffn:-e, high frequency 

of exposure to potentially infected water bodies appears to account 

for higher prevalence in children of Sertse Lengel school and 

particularly in male children of both schools. 

In a preliminary survey conuuctell at Sertse Dengel school, an . 

overall prevalence of 69.3% waS reported( Ayele et al., 1986). The 

present survey done at the samE" school and by using the same 

parasitol9gical technique inuicateu a prevalence of 45%. It is not 

clear, hOI"ever, if this 0ifference in prevalence 1:>etween the two 
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studies is due to reduction in transmission or to sampling bias 

due to lack of datao 

Compilrison of infection rates betHeen sexes in the study population 

as a ~lhole shol,s thilt female population had l("<ler prevalence rates. 

As suggested earlier, this significant difference betHeen them can 

be explained in terms of their activitif's. Many males swam and 

bathed very often I'lhereas females did so only rarely. At Gorgora 

and Kunzila, the northern Shore of Lake Tana, Polderman ( 197~b) 

also ilttributed the difference in prevalence between sexes to the 

difference in exposure to the lake water. 

IncidencE', a measure of transmission over a given period of time, 

usually over 12 months ( Jordan and Webbe, 1982), has been w~rked 

out for schistosomal infection in different schistosomiasis endemic 

countries. Farooq and Hairston ( 1966), working in Enypt, have 

found schistosomiasis haematobium incidence rates as high as 22.8% 

per year for the age group 0 - 6 years and schistosomiasis mansoni 

incidence rates of 8.5% per year. An overall four month incidence 

of 263 per lOCO was reported among migrants around Lake 'rana 

( PYf'le and Tiruneh, 1982). Incidence rates found in this study 

are presented in 'rable 3. 

The fact that incidencf' calculated at the second survey( t'eb., 1988) 

in both schools I>las higher than the incidence calculated at the first 

survey ( April 1988), hints that most transmission of the disease 

takes place sometime between September and February. 

As can bli seen from F'ig.5, thc're was little seasonal variation in 

temperature at the study area. li.owever" rainfall I"as clearly 

the dominant feature of seasonal change. 'rhus, snail populations 
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0S well as associated schistosomal infection appear to fluctu0te 

accortiing to rainfall an<l associatec· ecological changes such as 

water level anei tile c(·nsi ty of aquCltic \-le00S, specially 

CE·ratophyllum u0mC'rusum. 

Seasonal fluctuations in the population uensities of Biomphalaria, 

snails were stuui00 elsewhere in I'.frica ( /flcCullough,1957 

Cridlanli, 19587 Te,,·sdale anJ Nelson, .1958; Gilles et a1. f 19~·5; 

Onab0miro 1971: S00em0n, 1979). In streams arounu Chiwahit, 

northern Ethiopia, Polderman ( 197~ a ) founo permanent populations 

of Biomphalania pfeifferi snails little affected by seasonal changes. 

Poloerman ( 197'" b) also reporteo alcunucmt mollusc fauna including 

numerous B. pfeifferi along the shores of Lake 'l'ana \-lith a oeose 

vegetation of reeus nE'ar l<7al<a, a fel< kilometers to thE' east of 

Gorgora in octocer. 

In this study, at human - I<ater contact sites l~, P ana GC on the 

shores of L0k e 'l'ana, 0 simi10r pattern of seasonal fluctuation 

W0S noteu in the population of Biomphalaria pfeiffE'ri with peak 

uenisty ocserveC towarus thE' eno of the rainy se0son (SE'ptE'mter). 

Weblce ( 1962) uescribeu th0t the oensity of Biomphalaria pfeifferi 

snails uecreased due to the floocling effect and fluctuation of 

\-later level in L0ke Province, Tanganyik0. In Lake Volta, Ghana, 

the abundance of Bulinus tr'lncatus rohlfsi coincic.eu with the ma.in 

growing season of ceratophyllum ( Chu ane< Dal<ood, 1970,: Chu anu 

Vanderburg, 1976; Klumpp and Chu, 1977: Chu,1978; Klumpp anu 

Chu, 1980). 

Similarly, J'0alt formation in the population of snails in Lake Tana 

at 0cOUt septemJ:-er could be 0ttributeu to the uense aquatic \-leeds f 



particularly CerCltophyllum uE'merusum or to th€' reuuctioD 01: flooding 

an0 the flushing effects of the r0ins. The uecline in snail density 

in ~!arch emu January might have resultev from the falling I>ater 

level in the lakeo In t<lay anu July, the small numl:'er of snails 

collected might be attributeu to the rising lake level ano 

corresp:mding negati ve changes in habitat. 

The fact that abundant Biomph'llaria pfeifferi snails Here founu 

uuring thick groHth of ~eratophyllum aemerusum may give some 

insight as regarus the possibility of implementing Heeu removal 

as a control strategy. HOHever, this presuposes further ecological 

studies. 

At site AB on the River ~bay, snails appeared to increase in numbers 

from the end of the rainy season to the miuGle of the Cry season 

( January). During this time of the year, ~Iater current appears 

to be sufficiently slol, to allolo/ for the establishment of snail 

populations. Such a p2ttern of chanqe in snail popUlation Has 

also reported by Sodeman ( 1979' anli Lemma et al. (1979). These 

authors attributed small number of snails recovered <luring the 

rainy season to the flushing effect of Hater velocity. 

uifference in popUlation l:'uilu up of snails in Lake Tana and the 

River Abay in the dry season appears to be uue to the uifference 

in density of aquatic I.,eeds of the tHO habitats. In the dry 

season, the course anc.! shallolo/ bankS of the Ri ver Al:'ay had 

relati vely uenser vegetation I<lhile the rocky shores of Lake 'l'ana 

had spi'lrl3e or no veg-etation at all [or a fel" months of the year. 

In aescril:'ing the importance of aquatic HeedS to snails, Gaz.o 

et a 1., ( 1966) have observed that ~leE'<.ls ol:'struct the flolo/ of \Yater 
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and proviue an excellent breeding grounu for snails. So at the 

shores of Lake 'rana wl1Pre ciher.e;: ·wa$'u$pal'~B:ion)nQ)(ye-gP.i!:atAon:-durini;J.q 

the ury season, uesiccation of habitats anu ueath of snails was 

more apparent thi'n at sites on the River l'.bay. 

Besi~es fluctuation in the ~ensity of snail population, associate0 

seasonal fluctuations in cercarial or snail infection rates have 

also }::een reported from various schistosomiasis encJemic countries. 

l'mong these are Nigeria ( Gilles et a1., 1965),Rhoc.iesia( Shi,ff 

et a1., (1979) and Liberia ( Sodeman, 1979). Similar fluctuations 

in snail inf('ction rates I.,ere noteo in this stuuy. 

Except at site "B on the Bank of the River "bay, the time of peak 

cercarical infection coinciued I'lith the time of collpcticim of 

relatively large number of snails. Such overlapping of high 

cercarial infection rate and peak snail population was reporteo 

for Lake Province, Tanganyika ( pebbe, 1962). Although the 

collection of infecteci snails at site GC in IIlarch ana P in 

November suggest little intermittent transmission of 

schistosomiasis in place and time, the general pattern of 

transmission in Lake 'rana appears to l'e high as the water level 

started to recede around September. 'rhus, it i'lppears that there 

is a close correlation betloleen snail density, cercarial 

transmission and the density of Ceratophyllum Ioleeus. The finding 

that corresponos Iolith this transmission pattern is that of 

S. haematobium in Li'lke Volta ( Klumpp and Chu,1977; Chu, 1978). 

In the case of cercarial transmission patterns at human Iolater 

contact on the River [',bay, care must be taken in interprpting the 

data gathereG from a single water contact site. BecauSE', thp 



results from this single site might or might .l\dt ~e typical of the 

whoh' si tUi'ltion of the Hi ver 1I1'ay in Bahir Ui'lr. 

The fact that relntively large numl'er of infected snoils ~Iere 

collected towards the end of the rainy season when mature snails 

started to appear in the habitat coulo be due to the pollution of 

snail habiti'lts from the I~ash-in of infected ;. i'\CCPS b' cleo,,;. The 

relatively small number of infected snl'ils collectE?d, in the ury 

spason further suggests the importance of the wash~in of faeces as 

the chief sourct" of snail infection. The absence of infectEc'd 

snails during the early rainy season ( May - July ) might be 

attributed to the effect of flooding, high water velocity or the 

effect of heavy rains either on the snails or miracida and 

prepatency of S. mansoni infection in biomphalaria :pleif£eri.Dux>ing 

this oarl y rainy season, the snail popUlation W<lS composed of a 

larger proportion of young snails. This could <llso be the reason 

for the avsence of infected sn<lils since high infection rate is 

typical of mature snails ( !';pbve, 1?62 ). 

Cercarial infection rate or number of infected snails(Fig.5)showed 

no correlation with the results of sentinel.,mouse e)(posure('rable 11.). 

This uiscrepancy cannct be e)(plaineu with the available oata 

although ~Iater velocity may have been a factor at AB Site. 

Discussing the lack of correlation vetl~een cercarial infection rate 

ano the results of mouse e)(posure, Sato et ~" ( 1985) stated that 

the population and distribution of cercariae t'manat(,d from the 

infecteu snails in the natural I~ater vary I~ith factors such as 

water current. Furthermore, Jordan ~ al. ( 1980) pointed out that 

water velocity may affect cercarial infectivity by oltering time 

aVoilable for penetration. 
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Like the v~rious water related ~ctivities classified in Egypt 

( F'arooq anu Mallah, 1966) an6 Ethiopia (klo.,{),<j anc. Lemma, 1980), 

~!ater relateu activities iupntifieu in this stuoy could ~lso 

]:>e ]:>roken UOI-m ~s follol,'s: contamin~ti ve, exposure ana mixeu 

( ]:>oth cont~minative anu pxposure). ContarninRtive Rctivity 

inclu<..led defecation, exposure includeu contacts ~lith potentially 

infE'ctivE' wrlter such as water collpction, ~l~shing elttremities, 

urinking, playing anu fishing, while mixea activities werp 

washing clothes, sHimming anu bathing. 

I'lost females I"ere founu to be engageu in activities of shorter 

duration involving minimal ]:>ouy exposure than malE's. I>\ales 

mostly had exposure of longer uuration loJhich involvpu maxim~l 

]:>ooy exposure. This difference of activities ]:>etHeen sexes 

might h~ve accounted for the higher infpction rates in males 

( T~bles 1 ~nd 2 ). 

By virtue of having a longer dur<1tion an<.i ]:>ein9 frequented I"hen 

peak cerc<1rial she0uing time is eltpectea ( 9 il.m - 3 p.m), washing 

clothes seem to involve the maximal risk of exposure to 

infection. HOI"ever, the use of uetergents ( Joruan et al., 1980) 

anu thE' fact that only limitea parts of the bouy come in contact 

Hith the' water appear to reuuce the risk of infection \o]hile washing. 

Bathing and swimming coule:< carry an increilseu risk of infection 

because they involve total bodily immersion. 

Activities such <1S water collection, w<1shing extremities, 

drinking ana fishing were probably of less in1portance in the 

transmi ssion" of schistosomiasis. because, they in vol veo exposure 

of short uuration and rocJily exposure was minimal. 
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lJefC'cotion ( contamination ) constitutE',- thE' least proportion of 

thE' observeu ncti vities. HO\1E>vt>r, sincC' most of the ocserve(j 

contaminative activitiC's took place, 0irpctly on thC' C'ugC' of the 

water unoer bushE's or in tall grass, the tyJllution of snClil 

hocitats was very likely. This \"nS common in the rniny season 

~lhen vegetation cover is higher. 

'rable 7 presents uiurni'll vi'lriCltions in humCln-wClter relateu 

activities while l' compnrison of tables 5 nnu 6 revenls sensonal 

varintions. 'l'hese observntions i"grE'e with that tnnoe in 'l'ensne 

Berhan ( Kloos nnc Lemma, 1980) nnu in St.Lucia ( ualton,1976). 

Uiurnnl vClrintions, might Lepenu on school shift, lTInrkE't hours or 

weather. Sensonal varintions in water contnct activities apP"'ar 

to uepE'nci on weather, availncility of rainwater uuring the rainy 

season or the rising of water level. highf'r \y<'lter contact 

nctivities recordeu in the dry seaSon ( T"ble 6) may suggest 

that 1-'''''.1':".1 Henther inuuces wnter contnct ncti vities. I\S intervieHs 

made at the time of stool specimen collection in0icatec.l, raiDlynter 

cought from the roof of 0 house is usee. for severol purposes 

during the rainy season there1;y minimizing the frequency for 

householu contncts. 'l'he rising of \oI",ter level waS avoiupd by 

many, especially chil0ren, as sugqesteo by smoll number of 

contacts recorded in the roi'1Y senson ( 'l'able 5). 

In E:gypt, Farooq ano l'i<'llloh ( 1966) founei that peak seosonal anti 

diurnal cycles of infectivity of IYaters coinciue ~lith the 

frequency <'lnu duration of IY",ter contact acti vi ties. HOlYi'm (1958) 

ocserveL! that cf'rcarial densities reach their peClk c.uring the 

rnioole of the oay. In some streoOlS in northern Ethiopio, Poluerman 

( 197.1b) reporteu thot the time of peok cercarial density is 
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11:0() a.m. to 3 porpo ObservCltions milUe in the coursp of this stuuy 

reveale0 that 80me water contact activitips hau the highpst 

intensity between 9 il.m. ana 3 p.m. ( Table 7) \.,hen cercarial 

aensity "Ii-It pl<pecteu to ce high in the ni'tural \.,ater. Furthermore, 

fr@m water conti'ct observations carried out in the dry seasmn 

( 'racle 6), it can be suggested that the perioo of increasing 

water contact activities inauced by warm \'Ieather coincided with 

the period when high infectivity of the water was noted ( at 

acout SE'ptember). Thus, it \Ji>a possicle that majority of the 

cases acquireu infection from having contact with water teeming 

with cercariae as a result of uiurnal ana seasoni'l variations in'i~ 

their water contact activities. 

Attempts have not bE'en madE' to correli'te parasitological data ana 

Iolilter contact stuuies on the same inoiviuuals to assess the risk 

of infection from oifferent water contact activities. Nevertheless, 

Jordan and webce ( 1982) have pointed out that infection uf,'pends 

on factors such as contact duration, degree of couily el<posure 

ana time of uay. Hence, taking these factors into account, 

swimming, bathing anu playing appear to increase the likelihood 

of schistosomiasis mansoni transmission in this en<iemic focus. 
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CONCLUSION 

lJifferences in infection rates among kebeles and 1:'etween schools 

points to the importance of geographical location of a population 

~Iith respect to the potentially infective water roay. Inciuence 

of infection in viI Chibo and Sertse Dengel schools may also be 

influenceci 1:'y aistance to the water although this needs further 

study. 

Infection rates betl4een sexes seem to aiffer due to differences 

in water contact 1:'ehaviour of the t~IO sexes. 

Based on the extent of body exposure, ouration of contact with 

water ano the time of the day, it can 1:'e concluded that playing 

in 14ater, swimming and 1:'athing play important role in the 

transmission of schistosomiasis. 

Snail population dynamics ana associatea schistosomal infection 

appear to vary according to rainfall ana associated ecological 

factors such as water level fluctuation ana the aensity of aquatic 

weeds, specially Ceratophyllum demerusum. 

l's suggested by mice exposure results, malacological findings 

ano incidence stuoies, the peak of transmission period of 

schistosomiasis in Lake 'l'ana appears to take place towards the 

end and after rainy season when Biomphalarii'l pfeifferi snails 

are abundant. However, this needs to be confirmed by further 

malacological and transmission studies. Little intermittent 

transmission throughout they year is also likely. 

since data on snail population ana infection were gathered from 

only a single essential hurnan-Io/ater conti'lct point on the River 

Abay at Bahir DRr, CRre should 1:-e taken in interpra.ting the results. 
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F'inally, to recommend control strategy \'Ihich is cost~effective 

and feasible to this endemic focus, monthly surveys over a 

perioo of at least one year should be made--large samples of 

snails from several sites shoulo be screened to accuratelY 

determine the seasonality in snail population dynamics and 

schistosomal infections in the vector snails. It ~Iould also 

seem to be more effectua.l if this should be corroborated by 

monthly sentinel-mouse eKposure studies. However, the following 

can at least be suggested based on the present study to reduce 

transmission of the disease: chemotherapy of infecteo 

individuals, focal molluscicioing towards the eno of the rainy 

season when infected Biomphalaria pfeifferi snails appear to 

occur in abundance, to encourage the building and use of piped 

water supply and latrines, and to limit those human-water 

contact activities which have high intensity at around noon to 

early morning or late afternoon when the infectivity of the 

natural water is expected to be low. These last 3 measures 

could only be implemented through health education. 
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