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Linking Schistosomiasisand Water Resour ces Devel opment
in Kano Sate, Nigeria: Health Impact and Mitigation

1.0 INTRODUCTION

Schistosomiasisor Bilharziasisisadisease caused by parasiticworm
speciesof the genus Schistosoma. Theadult worm livesintheblood
of mammalsbut part of itslife cyclerequiresthe use of afreshwater
snail for completion; hencethelink with freshwater bodies. Chronic,
insidious and debilitating, schistosomiasisisresponsiblefor ahigh
degree of morbidity and low productivity in the affected areasand
may even cause the death of itsvictims (Wright, 1972). It occurs
globally in 74 countriesof theworld (SeeFigure 1).
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Fig 1: Global Distribution Schistosomiasis (WHO)



Water resources devel opment refersto theinfrastructure, governance
and management measuresrequired to control freshwater to meet
human and environmental needs. The development of freshwater
resourcesisparticularly important to meet demandsof food and energy.
Inthe devel oping countries, harnessing water bodiesfor the purposes
of irrigation, electricity generation, fisheries as well as other
infrastructural development projects (highway construction for
example) have often been associated with dramatic increasesinthe
prevalence of schistosomiasisowing among other thingstoincreases
inthenumber of snail habitatsand human-water contact (Farid, 1975).

In Nigeria, increased preval ence of schistosomiasisassociated with
theintroduction of irrigation have been reported by Thompson (1967)
at Bacita Sugar Plantation, Pugh, Burrows and Tayo (1980) at
Malumfashi in Kaduna State and Betterton (1984) for the South Chad
Irrigation Project Areain Borno State.

However, in the opinion of Grosse (1993), water resources and
agricultura development projectsoftenreceiveunfar blamefor creeting
health hazards such as schistosomiasis. To generalize, heargued, is
usually mid eading asstudiesfrom northern Cameroon, BurkinaFaso,
northern Nigeriaand northern Ghanadid not find any transmission of
schistosomiag sfromimpounding small bodiesof weter. Theassociation
of schistosomiasiswithwater project isknownto vary within different
ecological zonesinasinglecountry aswell asbetween countriesand
global regions. Whilesomestudieslinked damsand irrigation projects
tothe spread of schistosomiasis, itisasotruethat other research has
not implicated many similar projects.

Giventhehedthimpact of uncontrolled schistosomiasistransmission,
theWorld Hedlth Organization (WHO), advisesthat measuresagainst
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schistosomiasis be taken as part of any major water resource
development project planned for aregion endemic for the disease.
Thereisaneed to assess and quantify changesin schistosomiasis
transmission parameters and infections over the course of water
resources development. Thegeneral goal of thislectureistogivean
update on the existing level of schistosomiasis and examine its
relationship with water resources devel opment in Kano State, Nigeria
aswdl| asthe public healthimpact and mitigation mesasures, througha
review of past and present studies.

2.0 SCHISTOSOMIAS S BIOLOGY AND PATHOLOGY
Thethree most important species of schistosomesor blood flukes
that affect humans are Schistosoma haematobium, S.mansoni and
S.japonicum (see Plate 1).

0o .
Egg of S haematobium Egg of S mansoni

Egg of S. japonicum
Plate 1. Eggs of schistosomes or blood flukes that affect humans



S haematobiumlivesinthevesi cular veinssurrounding the urinary
tract. The mammal host passes out the worm'’seggsin urine. The
infectioniscommonly called urinary schistosomiasisand it occurs
throughout most of Africaandin partsof westernAsia

The other two species- S mansoni and S japonicumcauseintestinal
schistosomiasis. S. mansoni usually residesin the mesenteric veins
around thesmdll intestine. Themammalian host excretestheir eggsin
faeces. S mansoni occursthroughout sub-Saharan Africa, the Nile
Deltain Egypt, in Yemen and in South Americaand the Caribbean
islands. S. japonicumexistsin Japan, China, the Philippinesand a
small part of Indonesia. Another closely related specie, S mekongi
occursaong theMekongriver in Laosand Cambodia.

Each specie of schistosome caninfect only asingle specieof snail.
The Bulinus family of snails is the intermediate host for S,
haematobium. S. mansoni requires Biomphalaria snails and
Onocomelania snails are the essential intermediate hosts for S
japonicum. The worm’s life cycle begins when the adult female
schistosomes deposit eggsin the veins surrounding the bladder or
intestine of themammalian host. The host excretestheeggsviaurine
or faecesnear or in water. Oncethe eggsreach water, they hatchinto
miracidiawhich must find and infect the gppropriate snail intermediate
host. Within the snail, each miracidium produces hundreds of
cercariaewhichexit the snail and penetrate the skin of an appropriate
mammadl.



Plate2: Bulinusglobosus, theintermediate host snail interference
contrast microscopy and S haematobiumcercaria (Differentia for
S.haematobium (Source: (Sour ce: WHO/TDR/Stammers)

Plate 3: Schistosome dermatitis, or “ swimmersitch” occurswhen
skin is penetrated by a free-swimming, fork-tailed infective

cercaria. (Source: WikiMedia)



Humans get infected through swimming, bathing or wading in
contaminated water bodies. After migratingtotheright locationinthe
body of the host, theworm matures and mate. Thefemal e produces
hundreds of eggs each day. Themammal host excretesafraction of
theeggswhilemost remain in the host tissues, indirectly causing the
symptomsassociated with schisosomiasis. Figure 2illustratesthelife

cycleof the parasite.
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Fig 2: Life Cycle of Schistosomes

21  Symptoms

The symptomsof schistosomiasisare caused by thebody’sreaction
tothe eggs. Theclassic signsof urinary schistosomiasisinclude
haematuria (blood in the urine (see Plate 4)), dysuria(painful or
difficult urination), bladder, ureter and kidney damage and cancer of
the bladder iscommon. Inwomen, urogenital schistosomiasismay



present with genital lesions, vaginal bleeding, pain during sexual
intercourseand nodulesinthevulva. Inmen, it may cause damageto
the seminal vesicle, prostrate, and other organs. This disease may
haveother long termirreversible consequencesincluding infertility.

Plate 4: Haematuria (blood in the urine), a symptom of
schistosomiasisinfection

Intestinal schistosomiasiscanresultinabdominal pain (seePlateb5),
diarrhoeaand blood inthe stool. Liver enlargement iscommonin
advanced cases, andisfrequently associated with an accumul ation of
fluidinthe peritonedl cavity and hypertens on of theabdominal blood
vessels. In such cases, there may also be enlargement of the spleen
(WHO, 1999).



Plate5: Hepatosplenomegaly in chronic schistosomiasis (Patient
with enlarged liver; symptom of chronic schistosomiasis)

2.2  Water Resources Development in Kano State

There arenumerous economic and socia benefitsderived fromthe
damming of rivers. Theseincludeirrigation, fishing, sporting, recrestion,
navigation and hydro-€l ectric power generation. However, damming
of riversand streamsgivesriseto sgnificant aterationsin the natural
ecology of the original water bodies. For instance, it createsmore
conduciveenvironmentsfor the breeding of freshwater snailsincluding
intermediate host speciesand vectorsof important human and animal
diseasessuch asmalaria, trypanosomiasis, filariasis, schistosomiasis



etc. (Owojori et al. 2006). The last century witnessed an
unprecedented upsurgein dam congtructionin Nigeria Over 245dams
were constructed between 1970 and 1995 (Of oezie, 2002).

Figure 3 showsthetrend of dam constructionin Nigeriasince 1920.
About 148 of these damsregistered by the Nigerian Commissionon
LargeDams(NCOLD) and listed inthe Nigerian Register of Dams
areformal whilemost unlisted damsareinformal . About 68 of such
formal damsarelocated in Kano State alone. These projectsrange
fromfairly largereservoirssuch as Tiga(17,000ha surfaceareq) used
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Fig 3: Trend of dam construction in Nigeria since 1920
Source: Ofoezie, 2002 (Note: All dams still uncompleted as at 1995 are included)

for irrigation, through Kango reservoir (25ha) to very smal informal
projects used asfish ponds and seasonal rain pool.



Tigalakeisthebiggest and best devel oped of dl theman-madereservoir
projectsin Kano State. Thelakeisabout 17,000hain surface area
and supplieswater for irrigation, fish pond managements and other
formsof water use. A concrete openirrigation canal runsfromthe
reservoir through many villagestoirrigation fieldsthrough adistance
of 18km. Along thelength of themain canal, secondary canalsand
tertiary channels, branch out to irrigate private and government farm
holdings. Fishermenfishinthemainreservoir whilefarmerswadeinto
irrigation swampsand village children swim and batheat pointsalong
thecana crossing thevillages. Older membersof thevillagesasouse
the canal astheir main source of domestic water supply (Imebvore
and Ofoezie, 1988).

2.3  Past and Present Satusof Schistosomiasisin Kano Sate
2.3.1 Distribution of Potential Snail Intermediate Hosts
Freshwater habitatsall over Kano State wereinvestigated between
January 1985 and February 1986 by Betterton et d. in the Department
of Biological Sciences, Bayero University Kano. Reservoirswere
visited both during the rainsand during the Harmattan season, while
rain poolswere examined at the peak of therainsin July and August.
Snallsweresearched for usinglong-handled scoopsand by examingtion
of submerged plants. Snailsfound were brought diveto thelaboratory
for identification. Representative samples were later sent to the
Experimenta Taxonomy Unit, British Museum (Naturd History), for
confirmation of identification.

Four speciesof Bulinusand one of Biomphalariawerefoundinthe
study area. Figure4 illustratestheir spatid distribution. Threeof the
bulinids, Bulinus senegalensis, B. forskali and B. rohlfsi were
widespread, occurring in suitable habitatsthroughout the areasearched.
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Fig 4: Map of area surveyed in Kano Sate showing the distribution
of potential snail intermediate hosts, major river systems and lakes,
the latter indexed as follows: (1) Achlafiya; (2) Ibrahim Adamu
(Dambo); (3) Mohammadu Ayuba; (4) Gari (5) Tomas; (6) Watari;
(7) Jakara (8) Rimin Gado; (9) Kango; (10) Magaga; (11) Karaye;
912) Kafin Chiri; (13) Bagauda; (14) Ruwan Kanaya; (15) Tiga
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By contrast, B. globosuswasfound only south of Kano City (12 N),
and themost northerly sitefor Biomphal aria pfeifferi wasthe Watari
Dam (Fig 4, index No. 6).

Thefreshwater habitats encountered (165) can bedivided into six
main categorieshaving thefollowing characterigtics:

1. Shallow pools:

Thesearetemporary rain-filled depressons, gpproximately 0.5m deep.
2. Excavations

Theseinclude burrow pitsformed during road construction and the
deep, hand-dug excavationsresulting from the abstraction of materia
for making adobebricks.

3. Small earth dams

Thiscategory comprisesshallow impoundments of seasona streams
with asurfaceareaof 1 or 2 hectares.

4. Rivers and marshes

Sitesof thistypewere perennial, their water supply being regulated
by dams.

5. Irrigation channels

Theseweremostly inthe Kano River Project but irrigation channels
downstream of the Tomas and JakaraDamswerea so visited.

6. Reservoirsand lakes

Majority of habitatsin thiscategory areman-madeand wereimpounded
at varioustimessince 1970. They rangein surfaceareafrom 10haat
Rimin gadoto 17,000haat Tiga

Of the 165 sites examined, 118 (71.5%) were found to harbour
planorbid snails, and thesesnailswerefoundinadl categoriesof habitets.
Table 1 summarizesthe occurrence of the Bulinusand Biomphalaria
speciesin each category of habitat.
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Table 1: Distribution of Bulinus and Biomphalaria species in
Various Categories of Aquatic Habitats Together With Rangesin
Electric Conductivity Recorded for Each Specie and Habitat Type

snail species
Total

_ ~ Number number B
Habitat Bulinus Bulinus Bulinus Bulinus ~ Biomphalaria  without of  Conductivity
Category senegalensis  forskali  globosus  rohlfsi pfeifferi snails  sites rangeps
Shallow pools 46 4 3 1 0 24 72 10-1000
Excavations 31 7 3 3 2 16 56 11-2000
Small earth
dams 4 0 0 0 0 1 5 26-46
Rivers and
marshes 0 2 1 2 1 1 5  150-470
Irrigation
channels 0 1 1 4 4 2 10 55-130
Reservoirs
& lakes 1 1 0 12 6 3 17 71-280
Total 82 15 8 21 13 47 165 10-2000
Conductivity
range (s) 11-1000 30-100 48-470 60-1200  100-1200 11-1200

(Source: Betterton 1988)

Plate 6: Fishermen at Wasai Dam
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Plate 7: Girl Hawker at Wasai Dam

2.3.2 Human Infectionsin Kano Water Project Sites

With respect to schistosomiasis endemicity, Cowper (1973) zoned
the country into three as hyper-endemic, moderately endemic and
low/no endemicity zones. Table 2 showsthedistribution of Nigeria's
36 states and the Federal Capital Territory into these zonesand the
number of damsin each zone/state. Kano State hasthe highest number
(68) of formal damsand fallswithin the hyper-endemic zone. The
Tableaso showsthemean and range of prevalenceof schistosomias's
inthevarious statesbefore and after 1973 when the upsurgein dam
congtruction started in Nigeria. The prevalence of infectionisseento
increase significantly (p< 0.001) from 0.8% before 1973to0 37.6%
after.
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Table 2: Prevalence of Schistosomiasis infection in the various
states and endemicity zones of Nigeria before and after 1973

State No. of dams Infection Status

Hyperendemic zone Before 1973 After 1973

Adamawa 3 37.1(700) 9.7-59.1; 1-2 98.0(1834);3

Bauchi 10 NAR** 15.1(3249) 10.8-17.5; 4-5
Kaduna 50 32.0(45741;6 NAR

Kano 68 0.8(NA); 7 37.6(1278) 26.6-46.7; 8-9
Katsina 21 46.8(728); 20.3(5710) 2.7-59.3; 11-13
Lagos 0 5. 7(46588) 0.06-92.0; 6. 14-18  21.8(871) 14.2-24.0; 19-20
Ogun 4 33.3(204) 12.0 -53.8; '9. 14-18 30.3(3500) 7.7-81.0; 21-22
Oyo 21 6.1(12693) 3.1—91.0; 17, 23-30  29.9(2337) 17.4-59.9; 31—
33

Sokoto 13 NA(NA) 23.0-50.0; 17 28.8 (250) 6.0-51.0; 34
Zanfaa 2 NA(NA) 12.0-50.0; 17 22.4 (98) 21.3-23.5; 34
Total 192 8.5(65487) 0.06-92.0 31.2(19027) 2.7-98.0
Moderately endemic

zone

Borno 4 10.5(660) 4.3 30.5; 17, 35 6.2(12207) 36

Cross River 2 NAR NAR

Delta 0 NAR NAR

Edo 4 NAR NAR

Ekiti 2 NAR NAR

Imo 1 30.0(300) 6 NAR

Niger 23 29.8(1656) 37 4. 2(53502) 3.5-38.0; 38-39
Ondo 6 NAR NA

Osun 8 NAR 71 1(641) 4.3-76.2; 40-41
Total 50 24.9(2616) 4.3-30.5 5.2(66350) 3.5-76.2
Low/No endemicity

zone

Abia 0 NAR 14.8(1664) 5.5-22.7; 42
Akwa-1bom 1 NAR NAR

Anambra 0 NAR 25.5(333); 43

Bayelsa 0 NAR NAR

Benue 2 NA(NA)18-47;17 15.4(2300) 1.3-30.6; 44
Ebonyi 3 NAR NAR

Enugu 0 0(529) 45 50.3(1136) 57.0 79.0; 46 47
Goml| 9 NAR NAR

Jigawa 20 NAR NAR

K ebbi 4 NA(NA)90.0; 17 24.0(125) 8.2-33.3; 34
Kogi 2 27.6(854) 6.3-83.0; 48 NAR

Kwara 6 46.0(164) 49 45.4(425) 50

Nassarawa 2 NAR NAR

Plateau 25 NAR 47.8(2888) 22.9-62.4; 51
Taraba 0 NAR NAR

Rivers 0 NAR NAR

Yobe 2 13.1(290) 10.1-15.4; 49 NAR

FCT 5 NA NAR

Total 81 19. 0(1837) 6.3-90.0 33.4(8870) 1.3-79.0
Overall 323 9.4(699140) 0.06-92.0 13.1(94247) 1.3-98.0

*nformation presented as a(b)c-d;e

a = Mean prevaence based on pooled date from all relevant publications
b = Total number of personsexamined
c-d = Range of mean prevalence given by al releant publications

e Reference(s) as listed below:

1. Robertson (1929); 2. Purser (1959); 3. Akogun and Akogun (996); 4. Istlfanuset al (1989); 5. Akogun
89 9); 6. Oldenburg 1942) 7. McCoulloch (1927); 8. Betterton et al (1989a); 9. Ndifon 6 991); 10.

ollard (1962); 11. B | and Howells(1973) 12. Pugh and G|II5(1978? 13. Pu jh et al (1980); 14. Fisk
(1939); 15 Okpala (1957); 16. Okpala 91961); 17. Blair (1956); 18. Gilles et al (1965a); 19. Osegbe and
Amaku (1984); 20. Ejezie and Ade-Serano (1981); 21. Ofoezie et al (1991); 22. Mafiana and Beyioku
(1998); 23. Cowper (1959); 24. Cowper and Woodward (1960); 25. Cowper and Woodward (1961); 26.
Gilles et al (1965b); 27. Edington et al (1970); 28. Gilles (1964); 29. Stegal (1968); 30. Aklnkugbe
(1962); 31. Thomas et al (1972); 38. Adekulo-John (1979); 39. Mafe (1997); 40. Adewunmi et al (1990
41, Adewunmi et al (1991); 42. Udonsi (1990); 43. Amazigo et al (1997); 44. Amali (1989); 45. Okp: a
(1971); 46. Ozunba et al é1989) 47. Nwaorgu and Anigbo (1992); Ellis et al (1968); Thompson (1967);
50. Edungbola et al ﬁ198 ); 51. Aku fongwe et al (1996).
**NAR - No Avalaible Record

(Source: Ofoezie,2002)
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Severd other gudieshavebeen carried out over theyearstoinvestigate
thelevd of infectioninthe human populationslivingincosevicinity of
water projects. One of such studiesinvestigated two areascloseto
man-madelakes. Thesewerethe TomasDam area(Fig4index No.5)
whichwas surveyed between February and June 1985, and theregion
closetothe Rimin gado Dam (Fig 4; index no. 8) whichwasstudied
between November 1985 and February 1986. Stool and urinesamples
from 813 school children and adultsfrom Tomas and Rimin gado
Dam areas of Kano State, showed Schistosoma haematobium to
be present at both localities with prevalences of 26.6 and 36.8%,
respectively (Table3) . No casesof S mansoni werefound (Betterton
etal. 1988).

Table 3: Aspectsof the Prevalence and I ntensity of Infection With
Schistosoma haematobium Among Human Populations in the
Tomas Dam and Rimin Gado Dam Areas

Aspects of prevalence and intensity of infection with Schistosoma heamatobium among human
populations in the Tomas dam and Rimin Gado Dam areas

Tomas Dam Rimin Gado
area Dam area Remarks
Number of urines examined 353 463
Number with S. haematobium (%) 94 (26.6) 179 (36.8) X2 = 13.0245
P=0.0006
Infected males (%) 87 (30.8) 178 (42.6)
Infected females (%) 7 (9.8) 1(2.4)
Number of 8-19-year old males 203 402
Number with S. haematobium (%) 72 (35.5) 171 (42.5) NS
Relationship between infection *? = 15.4759 x? = 35.3386
and location (8-19-year olds) P=0.0019 P=0.0007
d off=3 d off=12
Peak prevalence age group 14-16 years 14-16 years
(prevalence (54.5) (57.6)
Number infected without haematuria (%) 19 (5.4) 20 (4.3)
Number uninfected with haematuria (%) 14 (3.9) 10 (2.1)
Geometric mean no. ova per 10ml urine
(95% confidence limits)
6.17 843 NS
Overall (3.86-9.87) (5.99-11.87)
10. 8.13 857 NS
8-19-year old males (4.75-13.92) (605.12.13)

(Source: Betterton 1988)
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IN2001, another study was conducted in Danjarimavillage, comprising
Zaura, Watari and Sabon-Fegi sub-villagesin Kumbotso LGA of Kano
State (Sarkinfada, et a, 2009). A large body of water, River Watari
flowsacrossthelength of Watari and part of Zauraand theriveris
used for irrigation and domestic purposes by theinhabitants. Thestudy
revealed S. haematobium prevalence rates of 54.4%, 51.45 and
6.4%in Zaura, Watari and Sabon-Fegi subjectsrespectively withan
overall prevalence rate of 41.6%. The study suggested a linear
rel ationship between urinary schistosomiasisand individual water-
related activitiesand the higher prevalenceratesrecorded in Zaura
andWetari can beattributed tothe presenceof theWatari River flowing
through thetwolocalities.

A study on the prevalence and intensity of urinary schistosomiasis
among primary school children in Minjibir LGA was conducted
between January 2005 and December 2006 (Duwa, Oyeyi and Bassey,
2009). Out of 493 pupilsdrawn from Wasai and Dingim townsthat
were examined, 218 (44.22%) wereinfected.

A gtate-widesurvey on urinary schistosomiasisinvolving 6600 subjects
from 132 townsand villagesin the 44 L ocal Government Areas of

Kano State was carried out between July 2005 and August 2007
using Gl Stointegratethe parasitologica and sitelocation data. Figure
5isacolour coded map of Kano State, showing the prevaenceleve

of S haematobiuminthe44 L GAsand Figure 6 showsthe spatial

digtribution of infectioninthe 132 townsand villagessurveyed. Infection
wasrecorded in every L GA withthe highest prevalencerate (64.0%)

occurring in KuraLGA and the lowest (18.0%) in Dawakin Tofa
LGA. Theoverall prevalenceof S haematobiumin Kano Statewas
found to be 42.7% ( Abdullahi et al. 2009).
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Figure5: Colour coded map of Kano Sate, showing the prevalence
level of S haematobiumin the 44 LGAs
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3.0 PUBLICHEALTHIMPACT

Thehedthimpactsof schistosomiasisareconsderableand thedisesse
disablesmorethanitkills. In children, it can cause anaemia, stunting
and reduced ability tolearn, dthough the effect isusually reversible
with treatment. Chronic schistosomiasismay affect people' sability to
work and in some cases can result in death. The number of deaths
duetothediseaseisdifficult to estimate dueto hidden pathol ogies
such asliver and kidney failureand bladder cancer. WHO estimates
that there are about 200,000 deaths globally dueto schistosomiasis
each year (WHO, 1999).

Anoverwhelming desiretoincreasethe agricultura output of Nigeria
hasresulted in an astronomical increaseinwater devel opment projects
within the past three decadesand ahalf. For example, in Kano State,
theKano River andtheHadgjiaValley Irrigation Projectsaswell as
numerous small-sca eirrigation schemes have been executed by both
the Federal and State governments. Thus, asituation hasarisenin
which largeareasof land that in the past lacked water for most of the
year now enjoy an abundance of perennial surfacewater. Oneof the
ecol ogical consequences of thisdevel opment has been the spread of
diseasevectors, for examplefreshwater snailssuch asthoseinvolved
inthetransmission of schistosomiasisandfascioliasis.

Following theestablishment of large sca eirrigetion schemes, theoveral
prevalence of schistosomiasis in Kano Stateincreased from 36.8%
in 1986 (Betterton et al. 1988) to 42.7% in 2007 (Abdullahi et al.
2009) with themost commonly encountered form of the diseasebeing
theurinary form. InAfrica, urinary schistosomiasisisassociated with
low weight for height in both children and adult. Thediseasecaninhibit
growthin children but growth rateimprovesafter successful trestment

20



(WHO 1993). In astudy to assesstheimpact of treatment on growth
andnutritional statusof school childrenin Minjibir LGA (Plates8-11),
anthropometric indices of weight, height and mid-upper arm
circumference of each child in the trial and control groups were
mesasured prior to, and ninemonthsafter theadministration of single
dosePraziquantel.

Thetreatment resulted in higher anthropometric measurementsand
accd erated growth among thetreated children compared to the control
group that received aplacebo (vit. ¢). Therewere no reported side
effects and the cost of treatment per child for a single dose of
Prazequantel and Albendazole was N53.61K. Figures 7, 8 and 9
illustrate the observed differencesin anthropometric indices of the
trial and control groupsfrom thetwo localities (Wasai and Dingim)
surveyed. Further studies are needed to determine the effect of
schistosomiasison children’sschool attendance and performanceand
onthework capacity and productivity of both children and adult.

(A) 9 (B)
8
12 ;
21 5 6
=2 =
¥ 8 ES
E 6 £
%
L A
- B
z 2 £
L 8-10 11-13 ; E 4I}
) AGE(YEARS) Lalo TR0 11-13 14-16

AGE [YEMRS]

1 Trial group " control group

Fig. 7: Mean weigh gained of trial and control groupsin (A)
Dingim and (B) Wasai, nine months after treatment in different
agegroups
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Plate 8: Pupilsbeing enlightened on schistosomiasis

-%5(_ m

Plate 9: Pupilslining up to receive treatment
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Plate 10: Childrenreceiving Praziquantel and Albendazoletablets

Plate 11: Childrenreceiving Prazquantel and Albendazol e tabl eté
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4.0 MITIGATION MEASURES

Most experts agree that applying proper combination of sanitary
engineering, water control management, snail control, infection
surveillance and treatment drugs can avert irrigation effects on
schistosomiasis. Even without water control measures, chemotherapy
with or without treating water to kill snailsmay adequately control
schigosomiasistransmission. Largescaemorbidity control programme
together with soci o-economic devel opment and environmental changes
have brought about interruption in transmission or elimination of the
diseasein ninecountries: (Iran, Japan, Lebanon, Maaysia, Martinique,
Montserrat, Thailand, Tunisiaand Turkey). Considerablereduction
of peopleinfected and disease morbidity have been achievedin Brazil,
China, Egypt, Morocco, the Philippines, Venezuel a, the Caribbean as
well as Cambodiaand Laos (WHO, 1993). Measuresthat may be
employed for mitigating the effect of water project development on
schistosomiasistransmissonincludethefollowing:

4.1  Srategy of Control
In areaswhere prevalence of infection are high, morbidity control
primarily by use of population based chemotherapy remains the
strategy of choice. However, strategiesfor transmission control can
also beconsidered in all areaswherethere are avail ableresources
and an operational health care system. Theseinclude snail control,
health education, improved sanitation, environmental management and
modification, supply of drinking water and the planning of adequate
hedlth carefacilities(WHO, 1999).
Environmenta management and modificationto control schigosomias's
inwater resources devel opment projectsinclude:

¢ Preventing or removal of aquatic vegetation

e Liningcand with cement or plagtic
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Plate 12 : Construction of concrete irrigation ditches will
prevent breeding of Oncomelania snails (Source: WHO/TDR/

Crump)
e Regularly fluctuatingweter levels

e Periodicdryingof irrigation canals(WHO, 1985)
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4.2 Targeting School Children

Thedistribution of prevalence and intensity of infection supports
WHQ's concern that control programmes should give priority to
school-aged childrenwho arethefastest growing vulnerablegroupin
devel oping countries. In astate-wide study conducted in Kano State
(Abdullahi et a. 2009), the prevalence of urinary schistosomiasis
peaked among the 11-13 years age group. The harmful effect of
schistosomiasis on growth, development and health status of this
vulnerablegroup isgreater than was previously imagined (WHO,
1993). TheKano State Ministry of Health, inlinewith thisstrategy,
carried out aschool -based mass chemotherapy with Praziquantel in
2015 and 2016 in the 13 most endemic LGAsin Kano. Hopefully,
thiswill effectively reduce morbidity to abearablelevel inthat group.

4.3 Health Education

Hesdlth education remainsahigh priority in control programmes. Ina
state-wide study that assessed peopl€ sknowledge of schistosomiasis
in Kano, only 51.3% of those surveyed were aware of the disease
(Abdullahi et al. 2009). A health education approach should be
devel oped emphasi zing personal hygiene and the people’srolein
schistosomiag stransmission.

4.4 Water Supply and Sanitation

Schistosomiasiscan only beby water contact especially for domestic,
recreational and occupational purposes. Therefore, providing safe
water supply and sanitary facilitiesincluding drinking water, washing
facilities, cattlewatering facilitiesand bathing will not only reducethe
risk of infection with schistosomiasisbut also with other parasiticand
bacterid infections.
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4.5 Health Risk Assessment

WHO Expert Committee on the Control of Schistosomiasisnoted
that health ri sk assessment was not consistently included intheterms
of referenceof pre-feasibility and feasibility studiesfor water resources
projects. Budgeting and financing toimplement gppropriateintervention
measures need to be coordinated with the Ministry of Health and
devel opment agencies.

5.0 CONCLUSION

Various studiesin Kano State have demonstrated the wide spread
presence of the snail intermediate host of schistosomiasisespecialy
thosefor theurinary form at water project Stesaswell ashighlevel of
water contact activitiesat such stes. Furthermore, it hasbeen observed
that communitieslocated closeto these water project sitesgenerally
showed ahigher preval ence of schistosomiasisthan those situated
farther away and the statein general hasrecorded anincreaseinthe
disease prevaencefrom 37%in 1986 to 42% presently. Thereisno
doubt that the devel opment and management of water resourcesin
Kano State has contributed to the increased transmission of
schistosomiasisinthe State, therefore strategiesto mitigate negeative
effectsshould bemadeintegra partsof the planning, implementation
and operation of futurewater projects.
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