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WASH and EHP

With the launching of the United Nations International Drinking Water
Supply and Sanitation Decade in 1979, the United States Agency for
International Development (USAID) decided to augment and streamline its
technical assistance capability in water and sanitation and, in 1980, funded
the Water and Sanitation for Health Project (WASH). The funding
mechanism was a multiyear, multimillion-dollar contract, secured through
competitive bidding. The first WASH contract was awarded to a consortium
of organizations headed by Camp Dresser & McKee International Inc.
(CDM), an international consulting firm specializing in environmental
engineering services. Through two other bid proceedings, CDM continued
as the prime contractor through 1994.

Working under the direction of USAID’s Bureau for Global Programs, Field
Support and Research, Office of Health and Nutrition, the WASH Project
provided technical assistance to USAID missions and bureaus, other U.S.
agencies (such as the Peace Corps), host governments, and nongovernmental
organizations. WASH technical assistance was multidisciplinary, drawing
on experts in environmental health, training, finance, epidemiology,
anthropology, institutional development, engineering, community
organization, environmental management, pollution control, and other
specialties.

At the end of December 1994, the WASH Project closed its doors. Work
formerly carried out by WASH is now subsumed within the broader
Environmental Health Project (EHP), inaugurated in April 1994. The new
project provides technical assistance to address a wide range of health
problems brought about by environmental pollution and the negative effects
of development. These are not restricted to the water-and-sanitation-related
diseases of concern to WASH but include tropical diseases, respiratory
diseases caused and aggravated by ambient and indoor air pollution, and a
range of worsening health problems attributable to industrial and chemical
wastes and pesticide residues.

WASH reports and publications continue to be available through the
Environmental Health Project. Direct all requests to the Environmental
Health Project, 1611 North Kent Street, Suite 300, Arlington, Virginia
22209-2111, U.S.A. Telephone (703) 247-8730. Facsimile (703) 243-9004.

Internet EHP@ACCESS.DIGEX.COM.
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EXECUTIVE SUMMARY

The healthbenefitsof improvedwatersupply andsanitation(WS&S) serviceshavebeenwell
established. They include decreasedmorbidity and mortality due to diarrhea and other
WS&S-relateddiseases,improvednutritionalstatusof children,andoveralldecreasesin infant
andchild mortality.

Many peoplein developingcountrieslack basicwaterandsanitationservices.In Africa it is
estimatedthat only about onethird of the rural population hasaccessto Improved water
suppliesand22 per centto adequatesanitationfacilities. Urban areasaresomewhatbetter
served with 79 percent of the population receiving potable water and 68 percentwith
sanitationIn spiteof the extremelylarge79 percentincreasein urban populationduring the
80s. About 262 million Africansremainwithout improvedwaterandsanitationservices.

Recognizingthat resourcesfor addressingtheseneedsare limited, information about the
relativehealthbenefitsof differenttypesof WS&S facilities, levelsof service,andhow these
differ in urbanandrural settingsis importantin settingdevelopmentpriorities. At the request
of the Africa Bureauof A.I.D. WASH has undertakena study of five African countries
(Ghana,Nigeria, Mali, Uganda,andZimbabwe)to assistplannersin improving designsand
policies relatedto WS&S projects.

To thatendthreehypothesespotentially importantto developmentplannersareexamined:
(1) improvedsanitation,definedassanitarydisposalof feces,is morestronglyassociatedwith
improvedchild healththanisimprovedwatersupply; (2) improvedsanitationis morestrongly
associatedwith improved child health in urban settings than in rural settings; and, (3)
community measuresof sanitationarebetterindicatorsof child healthrisk thanis individual
accessto improvedsanitation.

The data in this analysis, gatheredunder the Demographicand Health Surveys (DHS)
program, werefrom nationally representativehouseholdsurveysconductedin five African
countries. Each of the country surveyswasconductedwithin the last five yearswith large
samplesizes ranging from 3,200 to 8,781 respondents. The respondentswere women
betweenthe agesof 15 and49. Thesurveyscollectedinformationon fertility andchildhood
mortality levels, use of family planning, breasifeeding,various maternal and child health
indicators, anthropometry,andsocioeconomiccharacteristics.

An analysiswasperformedof the associationof stuntingin childrenandindividual accessto
waterandsanitationservice. A multi-variatemodelwasdesignedcontrolling for ageof child,
sex of child, ageof mother, educationof mother, birth order, breastfeeding,and articles
owned. All analyseswerestratifiedby urban/ruralareas.The risksof stuntingassociatedwith
the clusterandindividual level of sanitationwerecompared.

The studyproducedthe following conclusions;

xi



• The level of WS&S service is oftendifferentfrom official estimatessometimesby avery
wide range.

• In urban areas,improvedwaterservicesareconsistentlyassociatedwith decreasedrisk of
stuntingin children, exceptin Nigeria.

• The associationbetweenstuntingandlevel of waterservicesis lessconsistentor clearin
rural areas.

• The associationbetweenpoor sanitation and risk of stunting is stronger and more
consistentacrosscountriesthanis the associationbetweenpoorwaterservicesandrisk of
stunting.

• Therewasno apparentlower riskof stuntingin families who hadaccessto alatrine when
comparedto families with no accessto sanitationservices.

• Thecommunity,or cluster,level of low sanitationcoveragewasgenerallyassociatedwith
a higherrisk of stuntingin children.

U When viewedfrom a healthbenefit perspective,community level sanitationis a more
importantmeasurethan individual householdaccessto improvedsanitation.

Thesecondusionsare the basisfor the following recommendationsfor plannersof WS&S
projectsor policies.

• Increasedemphasison improvedsanitationrelativeto improvedwatersuppliesis needed
to maximize healthbenefitsespeciallyin urban areas.

• Watersuppliesshouldbe ascloseto the point of useaspossibleto maximizethe health
benefit.In orderof priority servicesshouldbeprovidedasfollows -- in houseconnection,
yardconnection,andfinally placingthestandpipe or well ascloseto the userasfeasible.

• To assurehealthbenefitsof improvedWS&S services,educationcampaignsareneeded
to influenceconsumerssothatservicesareused,usedproperly, andby the wholefamily.

• The goal of sanitationprojectsshould be to provide communitieswith greaterthan75
percentcoveragewith improvedsanitationratherthan reachingasimple proportion or
numberof individual householdswith accessto improvedsanitation.

• Sanitationservicesin the form of latrinesmust assurethat the latrines are sanitaryby
adheringto appropriatedesignstandards.

• Attention must alwaysbe given to assuringthe operationalstatusof WS&S servicesby
establishingappropriateinstitutional structuresto manage,operate,and maintain the
services.Healthbenefitsareclosely tied to the sustainabiityof serviceswhich focus on
many issues including cost, choice of technology, managementorganization, and
community participation.

I
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Chapter 1

INTRODUCTION, BACKGROUND, AND RATIONALE

1.1 Introduction

At the requestof the Africa Bureauof A.I.D., the WASH project undertookastudy of the
healtheffectsof waterandsanitationin five African countries—Ghana,Mali, Nigeria,Uganda,
andZimbabwe. The studypresentedhereinis basedon an analysisof datacollectedin the
five countriesaspart of the DemographicandHealthSurveys(DHS) Project.

The DHS Projectassistsdevelopingcountriesin conductingnationally representativesurveys
of womenbetweenthe agesof 15 and49 years,with samplesizesrangingfrom 3,000to
10,000respondents.Under DHS-I, 34 surveyswereconductedin 29 countries;for DHS-H,
an additional 25 surveysin 25 countriesareplanned. The purposeof the DHS programis
to assistdevelopingcountries in conductingsurveyson population and health providing
Informationforpolicy andprogramdecision-making.WASH previouslycarriedout ananalysis
of the DHS datafrom Guatemala,the basicapproachof which wasduplicatedin thepresent
study (seeWASH Field ReportNo. 352).

The choiceof the five countrieswasbasedon the following criteria:

• aDHS surveyhasbeenrecentlycarriedout

• thecountriesarepart of A.I.D.’s healthsectorprogramfocus in Africa

• the countriesare representativeof a rangeof conditions in Africa including climate,
geography,government,andeconomicdevelopment.

The objective of this analysisis to betterunderstandthe relationshipbetweenwatersupply,
sanitation,andhealth.Thegeneralrelationshipbetweenimprovedwatersupplyandsanitation

(WS&S) and improved healthis well established. The key issuesat this point are how to
maximizethe healthbenefitsof WS&S, especiallyin the African country context. With this
In mind, threehypothesesaredevelopedrelatingto:

• the relativehealthbenefit of improvedsanitationvs. improvedwatersupply

U urban-ruraldifferencesin the healthbenefitsof improvedWS&S

U community coveragevs. individual accessto sanitation.

Theprimaryaudienceispolicy-makersandprogramplannerswhowishtomaximizethehealth
benefit of WS&S programsIn Africa. It is expectedthatthe resultsof this studywill be useful
to the Africa Bureauof A.I.D., as well as to otherinternationaldevelopmentorganizations,
in programmingandfine-tuningWS&Sprojectswithin specificcountry healthstrategies.This
report containsspecificrecommendationsto improve designof WS&S projects.
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1.2 Water Supply, Sanitation, and Health

The health benefits of improved WS&S have been well establishedand documented
(Mcjunkin 1982, Esrey and Habicht 1986, Esrey et al. 1990). Specific health benefits
documentedin recentliteratureincludeimprovednutritionalstatusof children (Henry 1981,
Hebert1985, Esreyet al. 1988,Bertrand 1988, RutsteinandSommerfelt1989),decreased
morbidity and mortality due to diarrheal disease,decreasedmorbidity due to intestinal
helminths, decreasedguinea worm disease,decreasedschistosomiasis,and decreased
imchoma,aswell asadramaticeffect on child survival (Esreyetal. 1990). The resultsof this
mostrecentreview of the healthbenefitsof WS&S aresummarizedin Table 1.

Table I

Expected Reduction in Morbidity and Mortality
from Improved Water Supply and Sanitation*

RANGE

Diarrheal diseases
• morbidity
• mortality~

Ascariasis
Guinea worm
Hookworm
Schistosomiasis
Trachoma
Overall impact
on child mortality

49 22%
3 65%
11 28%
7 76%
9 4%
4 73%
13 50%

0%-i 00%
43%-79%

0%-83%
37%-98%
0%-i 00%
59%-87%
O%-91%

WS&S promotesimproved healththrough severalmechanisms.Cleanwaterpreventsthe
spreadof waterbomediseases,suchascommondiarrheasandtheclassicwaterbornedisease,
cholera.Increasedquantityandaccessto waterprovidesthe opportunity to improvehygiene
(e.g. washinghandsand cooking utensils), and preventsthe direct spreadof pathogens
through contaminationof food, water,andotherobjects(e.g.,hands,that maybeput in the
mouth). Improved WS&S may leadto decreasedcontactwith unsafe,unimproved water
sourcesandpreventhealthproblems(suchasschistosomiasis)anddrownings. Water-based

All Studies

NO. MEDIAN RANGE

Better Studies

NO. MEDIAN

19 26%

4 29%
2 78%

3 77%
7 27%

6 55%

RANGE

O%-68%

15%-83%
75%-81%

59%-87%
0%-79%

20%-82%9 60% O%-82%

Source: Esrey et al. (1990).
* Indicates morbidity reduction unless noted otherwise.
~ There were no “better” studies.
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diseasevectorsmaybe controlledby improving watersourcesandeliminatingbreedingsites
of insectsthat carry avariety of diseases,including dengueandmalaria.

The importanceof sanitationin preventingdiseaseis oftenunderestimatedandunderstated.
In fact, if aperfectsystemof sanitationandcontrolof fecalcontaminationwerepossible,most
water-relateddiseaseswould be eliminated.Somesanitation-relateddiseases,however,such
ashookwormandsfrongyloidiasis,areunlikely todecreasein thepresenceof improvedwater
supplies.In order to reapthe potentialbenefitsof WS&S, effective healtheducationand
appropriatehygienebehaviorchangemusttakeplace.

At present,not counting China, an estimatedonebillion people lack accessto safewater
supplies, and an estimatedtwo billion lack accessto adequatesanitation. Estimatesof
developing-worldcoverageof water and sanitation,by region andurban/ruralareas,are
presentedinTable2. Clearlyruralcoveragelagsfar behindurbancoveragefor bothwaterand
sanitation,andsanitationcoveragelagsbehindwatercoveragein bothurbanandruralsettings.

Table 2

Evolution of Water and Sanitation CoveragePercentages
in Developing Countries, By Region, 1980 and 1990

Rural Urban Rural Urban

Africa

Americas

Southeast Asia

Eastern
Mediterranean

Western Pacific

Global Totals

1980 1990

22 32

42 52

31 64

30 51

41 66

34 59

1980 1990

66 79

78 90

64 73

83 91

81 91

75 85

1980 1990

20 22

20 36

6 12

7 20

63 76

31 40

1980 1990

54 68

56 82

30 50

57 79

93 92

60 74

Source: UNDP 1992.
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1.3 Program and Policy Issues

it isdearthatimprovedWS&S will promoteimprovedhealthinsituationsin which inadequate
servicesexist. Recognizingthat resourcesfor addressingtheseneedsare limited, the next
logicalstepis to determinethe healthbenefitsof specifictypes andlevelsof WS&S servicein
order to Inform decision-makersaboutexpectedhealthbenefits.This analysiswill examine
threeIssuesrelevantto policy decisionsbasedon the healthimpactof improvedwatersupply
andsanitation:improvedsanitationversusimprovedwatersupply,urbanandruraldifferences
regardingimprovedsanitation,andcommunity versusindividual accessto sanitation.

Thefirst issueis the relativeweight or emphasisgivento different aspectsof WS&S. There
arefour distinctWS&S components:waterquality, waterquantityandaccess,sanitation,and
hygienebehaviorchange.All of theseare important and the best projectswill include all
components.Nonetheless,all componentsarenot equallyemphasized,whenpresent,and
decisionshaveto be madeabout the relativepriority (investment) in the various WS&S
components.Review of the literatureshowsan overall greaterdecreasein diarrhealdisease
In childrenwith improvedsanitation(a36percentdecrease)thanwith improvedwatersupplies
(a 17 percentdecrease)(Esreyet al. 1990). This finding is basedon very few studiesbut is
not surprising,sinceadequatesanitation,i.e.,adequatedisposalof feces,is theprimarybarrier
tofecallytransmitteddiseases(Bateman1991). Nonetheless,accessto adequatesanitationlags
far behindaccessto adequatewatersupplies (Table2). In termsof healthbenefits,therefore,
it appearsthat increasedemphasisshould be given to sanitation.

Second,theremay be important urban/ruraldifferencesin the relativehealth benefitsof
improvedwatersupply andsanitation.Areasin which suchdataareavailablearechildhood
diarrheaandenvironmentalcontamination: Environmentalfecal contaminationis high and
childhood diarrhearatesat leastas high in peri-urbanslums as in rural settings (Lopez de
Romanaet al. 1989, Schorling et al. 1990). In crowdedurban settings,whensanitationis
inadequate,feweropportunitiesexist for peopleto defecateawayfrom othersthanin rural
settings. Therefore,sanitationwould appearto be a more critical investmentin areasof
crowding, such aspen-urbanshantytowns,than in moredispersedrural settings.

Fmally, andrelatedto the two issuesabove,the communitylevel of sanitationmaybe more
important than individual accessto sanitation. For the transmissionof viral and bacterial
diseases,the fecesof an individual arenot dangerousto thatsameindividual. Rather,it is the
ifi neighborwho maytransmitdiseaseto an uninfectedperson.In practicalterms,the critical
measureof sanitationfrom the point of view of individual healthis the level of sanitationof
all of the other Individuals in a community. If the community level of sanitationis the key
measureof sanitation service for achieving health benefits, the appropriatemeasureof
sanitationfor programdesignandevaluationpurposesis not the numberor proportion of
individuals with accessto improved sanitationbut, rather, the number or proportion of
communitieswith ahigh levelof improvedsanitationserviceandappropriateusageof those
services.

I
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1.4 Results of Previous Study from Central America

In anearlierstudyby WASH, datagatheredundertheDHS Projectin Guatemaladuring1987
wereanalyzedtoexaminetheprogramandpolicy issuesdescribedabove(BatemanandSmith
1991). In that study, it was found that individual accessto improvedwater andsanitation
serviceswasassociatedwith alower risk of stuntingin childrenbetween6 and36 monthsold.
In urbanareasof Guatemala,the risk of stuntingin children wasalmostdoubledif thefamily
lackedin-house,pipedwateror if the family did nothaveaflush toilet. In rural areas,the risk
of stuntingwasnot asstrongly associatedwith lackof an improvedwatersupply as in urban
areas. The risk of stunting in children was more thandoubled in rural areasif the family
lacked accessto a flush toilet. In both urban and rural areas,low community level of
sanitationwasassociatedwith ahigher risk of stuntingthanwas lack of individual accessto
aflush toilet.

Theseresultssupportthe conclusionthatimprovedwaterandsanitationservicesareimportant
interventionsfor improving child health in bothurban andrural environments. Thereis an
apparentgreaterassociationbetweenstunting in children andsanitationservicesthan with
watersupply, particularly in rural areas. The most importantfinding in the analysisof the
Guatemaladatais the associationof communitylevel of sanitationwith healthoutcomes. Of
specialinterestis the finding thatchildren living in acommunitywith ahigh level of sanitation
coveragehavethesamelow risk of stuntingwhetheror not thereis a flush toilet in theirown
household.

1.5 LImitations of Using DHS Data to Examine
Water and Sanitation/Health Relationships

The analysisof DHS datafrom Guatemalasummarizedabove also servedto examinethe
appropriatenessof DHS datato studythe healtheffectsof waterandsanitation. While it is
clearthatgeneralassociationscanbe studied,anumberof limitations werefound. First, there
is no clearor consistentdefinition of urbanandrural areas.Theremayalsobe limitations of
usingoldercensusdatato takethe sample,leadingto an under-representationof urbanslum
areas. It mustbe acceptedin theseanalysesthat comparingurban andrural stratais largely
comparinglargertownsto smallertowns,sothaturban-ruraldifferencesthatexistmaynot be
found. Secondly, intermediatelevels of service lacked sufficient definition and other
Information was not gathered. Important information to examinehealth effects, such as
sanitaryvs. non-sanitarylatrines,usevs. non-useof latrineswheretheyexist,consistencyof
wateravailability from watersources,watercarryingandstoragepractices,hygienebehavior,
andotherfactors,wasnot examined.

The analysisof datafrom Guatemalayieldedsomeusefulfindings, andan analysisof DHS
datafrom five African countriesis undertakenhere. DHS datafrom Guatemalawerechosen
for analysisbecausetheybestmetthe requirementsfor samplesizeandvariability in waterand
sanitationservices.The African countriesanalyzedhereare,therefore,In varyingdegreesless
well suitedfor acompleteanalysis. In practicalterms,this meansthat someanalysescannot
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beperformedin somecountriesand,In general,interpretationof resultsandconclusionsmust
be basedon consistenttrendsratherthanstatisticallysignificantassociations.

I
I
I
I
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Chapter 2

METHODOLOGY

2.1 Data

The datausedin this analysisweregatheredunder the DemographicandHealth Surveys
(DHS) Project. The DHS Project conducts nationally representativesurveys of women
betweenthe agesof 15 and49, with samplesizesrangingfrom 3,000to 10,000respondents.
Under DHS-I, 34 surveyswereconductedIn 29 countries; for DHS-II, an additional 25
surveysareplanned.Forthemajorityof countries,dataarecollectedon fertility andchildhood
mortality levels, use of family planning, breastfeeding,various maternaland child health
indicators,anthropometry,andsocioeconomiccharacteristics.Thepurposeofthe DHS Project
is to assistdevelopingcountriesin conductingsurveyson population andhealth, providing
informationfor policy andprogramdecision-makingandfor scientific research.

For the proposedanalysis,acountry’sdatasetneededto satisfycertaincriteria. First, atleast
25 percentof the total population hadto be urban to allow for rural/urbancomparisons.
Second,it was necessaryto haveanthropometnicmeasurementsfor children (20 of the 29
countriessurveyedunder DHS-I gatheredanthropometricdataon children). Third, some
variancein the level of water andsanitationservicesin the urban andrural settingswas
necessaryto makecomparisonsof their effect.

2.2 Variable Selectionand Definitions

2.2.1 Indicators of Health Status

Threemeasuresof child healthare availablein thisdataset: diarrheaprevalence,nutritional
status, and mortality. The relationshipsbetweenthesethree measuresand WS&S are
illustrated in Figure 1. Note thatthis modelis extremein itssimplification andexcludesfactors
otherthanWS&S thatareassociatedwith infantandchildhood diarrhealdisease,nutritional
status,andmortality.Also not representedareotherpathsof associationbetweenWS&S and
child health.

Diarrheaprevalencein childrenwasmeasuredas24-hourand2-weekrecallby the mother.
Thereareseveraladvantagesof using diarrheaprevalenceasan indicator of healthstatus.
Thereis adirect relationshipbetweenimprovedWS&S anddiarrheaprevention.Diarrheais
an acutedisorderreflecting environmentalrisks at the time of the dlarrhealepisode.Both
diarrheaandenvironmentalvariablesaremeasuredatthe sametime. Thereare alsoseveral
disadvantagesto usingdiarrheaprevalenceasameasureof child health.Diarrheaprevalence
is collectedby one-timerecall of the mother; therefore,errorsIn recall arelikely to be large.
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Relationship Between Water and Sanitation
and Child Health Outcomes

“Diarrhea” Is not definedby the interviewer; insteadthe mother respondsbasedon her own
definition. The “diarrhea” recalledis likely to vary from mother to mother and culture to
culture, and probably with social and educationallevel. There is, in addition, a general
limitation of usingdiarrhealdiseaseprevalencein across-sectionalstudyforrisk-factoranalysis.
A surveyof diarrheaprevalencedivideschildreninto two groups:thosewithandthosewithout
diarrhea.In reality, however,thereis aspectrumof diarrhearisk in childrenfrom thosewith
very low ratesof diarrheato thosewith very highrates.Whentwo groupsareformedbased
on the prevalenceof diarrheain oneperiod, therewill be misclassification,with some“low
diarrhea”childrenhavingdiarrheaduring the periodandalargeproportionof “high diarrhea”
childrenbeingdiarrhea-freeduring the period.

Infant mortality, i.e., deathsoccuring betweenbirth and exact ageone, is a common
measureof infant healthstatus.Disadvantagesof usinginfantmortality asameasureindude
the following: dassificationof deceasedinfants, although basedon history, is subject to
problemsof recall and truthfulness; diarrheaand associatedwater- and sanitation-related
problemsare only one causeof mortality; sample size may be problematic since infant
mortality is a relatively infrequentevent;andpotentialproblemsmay arisewith the level of
WS&S servicechangingovertime. Additionally, in infant deathsduring thepastfive years,
someinfants wereexposedto adifferentenvironmentfrom thatdescribedatthe time of the
questionnaire.Misclassificationof the environmentalfactors, such as water and sanitation
services,mayoccur if they havechangedin the interveningperiod.

Nutritional statusis measuredin asurveyby threeanthropometricindices: weightfor age,
heightfor age,andweight for height.Of these,height for ageandweight for agearebestfor
Identifyingmedium-andlong-termInfluenceson growth,suchaswaterandsanitationservices
In the home (Balragi 1987). There areseveraladvantagesto using nutritional statusas an
outcomemeasurefor analysisof healthbenefits.First, it isan objectivemeasurementthatdoes
not dependon recall, interpretation,truthfulness,or otherpitfalls of responsesto questions.
Second,long-termmeasures,especiallyheightfor age, reflect the environmentof the child
sincebirth ratherthanashort-termeffect resultingin asingle episodeof diarrheaor death.
Low heightfor agereflectslong-term experiencewith diarrhea,an effect thathasbeenwell
described(Lutter et al. 1989,Henry et al. 1987,Matorell 1975). Thedisadvantageof using
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anthropometricmeasurementsis thatthe determinantsof nutritional statusare not restricted
to diarrheahistory, but include otherfactors,particularly caloric intake.

While the discussion of the precise relationshipbetweendiarrhea and nutritional status
continues,it is dearthat diarrheaincidenceand growth retardationare doselyassociated
underavarietyof circumstances(Briend 1990). Thecircumstancesin which nutritionalstatus
will mostdoselyreflect diarrheahistory arethosein which the burdenof diarrheais high and
food availability is not unusuallylimited as in faminesor nearfamines.Theseconditionsare
metin thefive countries,althoughin recentyearsMali andUgandahaveexperienceddrought
andpolitical turmoil respectivelywhich mayhavehadaneffect on someof the respondents.
Basedon these considerations,a measureof height for agewas chosenas the outcome
measurefor this study.

2.2.2 DefinItion of the Outcome Variable

Stunting—Anthropometricmeasurementsof childrenbetweenthe agesof 6 and36 months
wereanalyzed.Heightsweretakenby havingthe children lie down on aspeciallyconstructed
measuringboard.A child wasconsideredstuntedif the recumbentlengthfor agewasmore
thantwo standarddeviationsbelowthe NCHS/WHO referencemedian.

2.2.3 IndIcators of Water andSanitationLevel of Service

A combinationof four Indicatorsdescribeswaterandsanitationservices:waterquality, water
quantity, sanitation,andhygienebehavior.

Water quality is the degreeto which water is free of contaminationfrom bacteria,viruses,
and parasites.Microbiologic quality of water is typically determinedby culturing water for
indicatorbacteria.Watersourceis the mostcommonproxy for water quality.

Water quantity is the volume of waterusedfor personalanddomesticneeds,measuredin
liters per capitaper day. Water quantity canbe measuredusing watermeters,monitoring
householdwater tanks, self-reporting,or direct observation.A common proxy for water
quantity usedis distanceto the watersource,thoughthe relationshipbetweendistanceand
quantity used is not alwaysclear (Mertenset al. 1990, White et al. 1972, Feachemet al.
1978, Calrncross1987).

Sanitationrefersto the sanitarydisposalof humanfeces,typically in aflush toilet or latrine.
Adequatesanitationmeansthe sanitarydisposalof the fecesof family membersof all agesall
of the time. Methods of measuringsanitation include self-reporting, direct observation
(unusual),andobservationof proxies,suchaslevelof fecesIn latrines,growth of grassonthe
pathto the latrine, andso on. The presenceof a physicalfacility is commonly usedas an
indicator of sanitation,but maynot correlatewell with actualuse.

Hygiene behaviorrefersto water-and-sanitation-relatedbehaviors.This is the bestindicator
of waterandsanitationbecauseit measuresactualusage.Variousanthropologicaltechniques
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andself-reportingareusedto recordhygienebehavior.Thepresenceof physicalservices,such
asapublic standpipeor latrine, is oftenassumedto representassociatedhygienebehaviors,
thoughthis is dearlynot true in manycases.

2.2.4 Definitions of Water andSanitation Variables

Water—Each respondentwasaskedthis question:“What is the principal sourceof drinking
water that is used by membersof this household?”Responseswere divided into three
categorieswhich varied slightly betweencountries dependingon how they categorized
responses.For ZimbabweandUganda,the categorieswere piped In-house, yard tap, and
outsidehousehold(whichincludescommunaltap,rainwater,anddam).In NigeraandGhana,
the categorieswere piped in-house,public standpipe,andnon-piped, (which includedwell
with andwithout handpump,river, spring,stream,lake, tankerandrainwater).Thecategories
in Mali were piped in-house,householdwell, and non-piped, outsidehousehold, (which
includedspring, well outsidehouse,borehole,river/streamandlake/creek).

Sanitation—Each respondentwasasked,“What kind of sanitaryservicesdoesthis house
have?”In all countriesresponsesweredivided into threecategories:flush toilets,latrines,and
no facilities. The definition of latrine varieddependingon what wasavailablein the country.
In Zimbabweit includedblair toilets andpit latrines, andin Ghanait includedpan,pit, and
KVIP. Only in Nigeriadid the definition of flush toilets vary to include buckets.

Cluster level of sanitation—Sanitation wasredefinedasadichotomousvariable.In Mali
andGhana,achild wascoded (0) for improvedsanitationservicesif a flush toilet or latrine
waspresentor (1) If no servicewaspresent.In Zimbabwe,Uganda,andNigeria achild was
coded (0) for improvedsanitationservicesif aflush toilet waspresentor (1) if no flush toilet
waspresent.For eachdusteran averagelevel of sanitationwas calculatedfor the children
underfive living in thatcluster.The dusterlevel wasthencoded(0), “high levelof sanitation,”
if 75 percentor moreof the childrenin the clusterhadaccessto improvedsanitationservices.
Thedusterlevelwascoded(1), “low levelof sanitation,”if lessthen75 percentof the children
in the clusterhadaccessto improvedsanitationservices.Eachchild was assignedavalue, 0
or 1, for the level of sanitationin the clusterIn which he or shelived. The optimalcutoff level
for low or high level of sanitationwas determinedduring a previousstudy (Batemanand
Smith 1991).

2.2.5 Other Determinantsof Stunting

Otherdeterminantsof nutritional status,known or probable,were included ascontrols for
confoundingfor usein a multivariate model. One key determinant,caloric intake,hadno
direct measureor proxy available. Socioeconomicstatus, representedhere by mothers’
educationand articles owned, correlateswith caloric intake of children In somesettings
(Bairagi 1980). Previousbirth interval, codedasa dichotomousvariableof greaterthan 24
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months or fewer thanor equal to 24 months, was initially includedin the model but was
eliminatedbecauseof lack of associationwith stunting.

Ageof child—Childrenbetween6 and36 monthsweredividedinto 6-month ageintervals.

Sex of child—Male children werecoded (0) andfemalechildren (1).

Age of mother—Mothers’ age at the time of the child’s birth was divided into three
categories:lowestthrough 19 years,20 to 35 years(the referencecategory),and36 yearsor
more.

Educationof mother—Mothersweregroupedinto threecategories:no education,primary
education (complete or incomplete), and secondaryeducation or higher (the reference
category).

Birth order—Childrenwere grouped into threecategories:first born, secondthroughfifth
born (the referencecategory),andsixth born or higher.

Breastfeedlng—Ifthemotherwasstill breastfeedingthe child or the motherreportedhaving
breast-fedthe child for six monthsor morethe child wascoded (0). if the motherreported
having breast-fedthe child fewerthansix monthsthe child wascoded(1). Breastfeedingas
usedhererefersto any breastfeeding,exclusiveor supplemented.Dataon exdusivebreast-
feedingwerenot availablein thesedatasets.

Articles owned—A proxy measurewas createdfor socioeconomicstatusthat included
ownershipof six articles—television,refrigerator,bicycle,motorcycle,car, andtractor. if one
or moreartideswerepresentin the house,the child wascoded(0). If nonewas in the house
the child wascoded (1).

2.2.6 Indicator of Urban/RuralPlaceof Residence

Urban/rural—Placeof residencewasdivided into adichotomousvariable,urban or rural.
Thesecategorieswereusedby this survey asdefinedby the appropriateauthoritiesin each
country. No Information is availableabouthow thesedefinitions relateto the size or density
of the populatedcenters.

2.2.7 Statistical Analysis

The data were analyzed in three stagesand all analyseswere stratified by urban/rural
residence.In thefirst stage,simplefrequenciesof water andsanitationlevels of serviceand
stuntingIn childrenwereperformed.Statisticaltestsof significancewerenot performed.In the
secondstage,bivariaterelationshipsbetweenwater andsanitationlevel of serviceandthe
outcomevariable,stunting,wereexamined.In the third stage,logistic regressionanalysiswas
usedto examinethe relationshipof waterandsanitationlevel of servicewhile controlling for
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potentialconfounding variables.The beta parametersof the logistic regressionmodel are
estimatedusingthe maximumlikelihood method.

In additionto indicatorsof waterandsanitationservices,control variableswereenteredinto
eachlogisticregressionequation.Eliminationtechniquestoreducethenumberof variablesand
selectthe most parsimoniousmodel werenot used.All variableswereindudedIn the final
modelregardlessof significance.

A referencecategory,the categorybelievedto beassociatedwith the lowestrisk of stunting,
was establishedfor each variable.For dichotomousvariables, the referencecategorywas
coded0 andthe risk category1, sothat calculatedrelativeoddsratios could be interpreted
asthe risk of stuntingfor children with the risk factorcomparedwith children without the risk
factor.For variableswith morethantwo categories,areferencecategorywasalsoestablished
andeveryothercategorywascompareddirectly with the referencecategory,allowing asimilar
interpretationof the relativeoddsratiosfor categoricalvariables.

All analyseswereperformedwith SPSS/PC+, version4.0.

I
I
I
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Chapter 3

GHANA

This chapter and the following chapters focus on the individual countries involved In the
study—Ghana, Mali, Nigeria, Uganda, and Zimbabwe. Each chapter provides a brief country
overview, methodology, and resultsof the research.

3.1 County Overview1

During the past two decades,Ghana has been plagued by problems of periodic drought, a
stagnanteconomy,andpoor fiscal management.Large budgetary deficits, high inflation, and
decreasing exports led to acute food shortages in 1983-84 and the exodus of many
professionalsandskilled workersseekingemployment.However, governmentservicesandthe
economyhave improved significantly in recent years under an economicrecovery program.
Ghana’s economy hasof late been oneof the better growing economiesin Africa. Rainfall
hasalsogenerally returnedto normal In Ghana’s tropical to semi-arid dimate. Ghana covers
an area of 238,537~2

The government agency responsible for water supply, Ghana Water and Sewerage
Corporation (GWSC), has achieveda high coverage rate of water supplies in urban areas,
induding about 200centerswith populations ranging from one million to 5,000. To improve
service, GWSC is in the processof rehabilitating and expandingexistingfacilities. Water
supply coveragein rural areasis about 40 percent. Some8,600pumpshavebeeninstalled
mainly via handpump-basedprojectsfinancedby Canada, Germany, Japan, the Catholic
Church,World Vision, UNICEF, Franceandthe Netherlands,Norway,Switzerland,andthe
World Bank. A WS&S sectorworkshopheld in February 1991 recommendedthatGWSC
form anindependentruralwatersupplydepartmentto manageashiftto communitymanaged
maintenance of rural water supply facilities.

Institutional responsibility for sanitation In Ghana is fragmented. At the ministerial level,
responsibility is split betweenthe Ministries of Works and Housing, Local Government,and
Health; andat the operationallevel, GWSC is responsibleto seweredsanitationanddistrict
assembliesfor nonseweredsanitation. Therearetwo main levelsof service in urban areas.
OneIsflushtoiletsconnectedto septictanksor conventionalcollection systems,and the other

1A countryoverviewandstatisticsareprovidedfor eachcountryfor thewaterandsanitationsector.Thesedata
aretakenfromtheWorld BankWaterandSanitationProgram(UNDP/WB 1992). WS&S coveragefiguresarebasedon
individual governmentdefinitionsof accessto improvedfacilities. For communalfacilities suchas standpipes,wells, or
springs, accessis typically definedasthepercentageof populationliving within aspecifieddistance,usually200 meters,of
animprovedfacility. Suchcoveragefiguresareunderstoodto be estimatesbut areIncludedto provideareferencepointto
comparegovernmentestimatesof coveragewith thosedeterminedfromtheDHS survey.Definitionsof urbanandruralare
alsocountry specific and dependon censusbureauclassificationswhichmay vary amongcountries.
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Is bucket and unimproved pit latrines. Communitiesin rural areas often usetrench latrines,
however, work is under way in someregionsto developVIP latrinesthat areaffordableto
rural households.

COUNTRY STATISTICS (1991)

Population: 14.9 M Urban: 33% Rural: 67%
GNP per capita: $390
Child mortality rate: 143
Water coverage: Urban: 93% Rural: 39%
Sanitationcoverage: Urban: 64% Rural: 15%

3.2 Methodology

The generalmethodologyusedis describedin Chapter 2. Issuesspecificto theGhanaanalysis
are noted here.

3.2.1 DemographIc andHealth Survey

The GhanaDHS is astratified, nationally representative,self-weightingprobability sample
survey.ThedataweregatheredbetweenFebruaryandJune1988.Thesurveywasconducted
by the Ghana Statistical Servicewith technicalassistance,provided by IRD (Institute for
ResourceDevelopment) through the DHS Project.

The sample frame was basedon that usedfor the GhanaLiving StandardsSurvey (GLSS),
with 150clusters selectedfrom a sample of 200. All enumeration areas werefirst stratifiedby
ecologicalzonesinto namely CoastalSavanna, Forest, andNorthern Savanna. Thesewere
further stratified into urban, semi-urban, andrural enumeration areas.In order to achievean
optimum sample take of about 40 interviewed women per enumeration area in rural and
semlurban areas and about 20 perenumeration areain urban areaswhile maintaining a self-
weighting sample,all 72 urban areasfrom the GLSS sampleand78 rural enumeration areas
were selectedfor the sample.

Respondentsfor the survey were 4,488womenbetweenthe agesof 15 and 49. Data were
collected from each woman on various topics, including a complete birth history, health
Information on her children under 5 years of ageand anthropometric measurementsof her
children betweenthe agesof 3 and 36 months. The data file constructed for this analysisis
a child-level file, i.e., eachrecord is a child with the mother’s information attached.
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3.2.2 Water and Sanitation Variable Definitions

Water—Eachrespondentwasaskedthe question:“What is the major sourceof drinking water
for membersof your household?”Responseswere grouped into threecategories:

• Piped in-house: Running waterpiped to alocation inside the house

• Public standpipe:Running water availablefrom a public standpipe,outsideof the
houseor household compound

• Non-pipedwater:This includesrainwater,wells,boreholes,andsurfacewatersources
suchasstreams,lakes, and rivers.

Sanitation—Eachrespondentwasaskedthe question:‘Whatkind of toiletfacility doesyour
household have?” Responseswere divided into threecategories:

• Flush toilets

• Latrines:This indudespan latrines, pit latrines,and KVIP latrines

• No sanitaryfacilities

Cluster level of sanitation—Sanitation wasredefinedasadichotomousvariable. A child
was coded (0) if a flush toilet or latrine were present in the household or coded (1) If no
sanitaryfacilities were available. The cluster level of sanitation was then coded (0) for “high
duster level of sanitation” if 75 percent or more of the children in the cluster had accessto a
flush toilet or latrine or coded (1) for “low dusterlevelof sanitation”if lessthan 75 percent of
children in the cluster had accessto either a flush toilet or a latrine. Each child was then
assigneda value, 0 or 1, for the level of sanitation in the clusterin which he or she lived.

3.2.3 SelectIonof Children for Analysis

Inclusion criteria for this analysiswere live children, 6 to 36 monthsof ageatthe time of the
questionnaire,who had height measuredand agerecorded. Excluded from analysiswere
childrenwho weretwins, childrennot currentlyresidingin the mother’s (respondent’s)home,
childrenwhosemother (respondent)wasavisitor in the currenthousehold,andfamiliesthat
had changed residencessince the child’s birth. Also exduded were childrenwho lived in a
duster containing a total of lessthan four children under 5 years of age. Of atotal of 1,826
childrenmeetingthe inclusion criteria, 336 or 18 percentwereexcludedbasedon the above
criteria.
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3.3 Results

The percentageof children with accessto each of the threelevels of water servicevaried
betweenurbanandruralareas(Figure 2). A higherpercentageof childrenhadaccessto water
piped in-house in urban areas(28.9%) than in rural areas(1.0%). Similarly, a higher
percentageof childrenhadaccessto public standpipesin urban areas(37.5%) thanin rural
areas(9.3%). A much higher percentageof children hadaccessonly to non-pipedwater
sourcesIn rural areas(89.6%)thanin urbanareas(33.6%).

Availability of sanitationserviceswas alsobetterin urbanthan In rural areas(Figure 3), but
without theextremediscrepancyseenfor waterservices.Flushtoiletswereavailableto 9.5%
of urbanchildren andonly 0.6% of rural children.Most children,bothurban andrural, had
accessto a latrine, 74.7% and 67.4% respectively. Twice as manyruralchildren (31.9%)
asurbanchildren (15.8%) hadaccessto no sanitaryfacilities whatsoever.

The age distribution of stunting was similar in both urban and rural settings (Figure 4).
However, the proportion of children stuntedis consistentlylower in urban childrenthanin
rural children in eachagegrouping. Overall, aboutaquarterof urbanchildren werestunted
(27.1%) andaboutathird of rural childrenwerestunted(32.9%).

Theproportionof childrenstuntedwasassociatedwith the levelof waterserviceIn bothurban
andrural areas(Figure 5). Stuntingin children of householdswith In-housepipedwater was
abouthalf that of children in householdswith non-pipedwater(16.0%vs. 34.5% for urban
children, and 18.2% vs. 33.5% for rural children,respectively). The level of stuntingwas
intermediatefor children in householdswith accessto publicstandpipes,29.0% and28.0%,
urban andrural respectively. Therewere no urban-ruraldiscrepanciesin the association
betweenwatersupply andstunting, with a similar percentageof urban andrural children
stuntedfor eachtype of watersupply.

The relationshipbetweenstuntingand level of water servicewas examinedusinga logistic
regressionmodel controlling for potential confoundersincluding the child’s ageandsex,
mother’s age, mother’s education, birth order, breast-feedinghistory, number of articles
owned, and level of sanitationservice (Table 3). Piped in-house water was used as the
referencecategoryin bothurbanandruralchildren.The highestrelativeoddsratiofor stunting
Is in children in householdswhousenon-pipedwater (urban,2.59andrural, 1.72). Relative
oddsratios of stunting werealsogreaterthan 1 in householdswith public standpipewater
sources(urban, 1.68 andrural, 1.37). Relativeoddsratios estimatethe risk of stunting,so
children in urbanGhanain ahouseholdwith accessonly to non-pipedwaterhaveabouttwo
and onehalf timesthe risk of stunting (ROR 2.59) whencomparedto children living in a
householdwith apiped watersupply.

The proportion of children stunted was also associatedwith the sanitationlevel of service
(Figure6). Stuntingwas lower in childrenwith accessto aflush toilet in bothurbanandrural
areas(17.1% and0.0% respectively)whencomparedto thosewith accessto latrines(urban,
26.7%andrural, 31.2%) andto thosewith no accessto sanitaryservices(urban,35.3% and
rural, 36.7%).This associationwasalsoexaminedin the logistic regressionmodelcontrolling
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for levelof waterserviceandothervariablesasin Table3. In this model,thereis no apparent
largedifferenceIn therisk of stuntingin childrenassociatedwith typeof sanitationservice in

urbansettings(Table 4). This testcould not be performedfor rural children becauseof the
smallnumberof ruralchildren with accessto a flush toilet.

The proportion of children stunted is similar in urban and rural areaswith high or low
community (cluster) levelsof sanitation(Figure 7). Whenthe risk of stunting associatedwith
lack of individual accessto sanitationservicesandthe risk of stunting associatedwith low
community levelsof sanitationarecompared,thereis little apparentdifference (Table5). In
general,little associationbetweenstuntingandtypeof sanitationserviceisseenin Ghana,but
the level of sanitationserviceis, In general,very low.

The individual effects of the control variables,individual water supply and cluster level of
sanitationon stunting in children in the logistic regressionmodelaresummarizedin Table6.
The risk of stunting is highestin children with non-pipedwater in both urban(RelativeOdds
Ratlo,ROR,2.39) andrural (ROR, 2.14)areas.Thereis little associationof stuntingwith level
of sanitationservicein this analysis.
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Table 3

Relative Odds Ratio of Stunting by
Individual Level of Service — Water

Children 6-36 Months of Age—Ghana
Logistic Regression Model

Urban Rural

Piped In-house 1 .0 1 .0

Public Standpipe 1 .68 1 .37

Non-piped 2.59~ 1.72

URBAN (n=431)
RURAL (n= 1059)

*p�.lO tp~.O5 ~p�.O1

Model controls for age of child, sex of child,
age of mother, education of mother, birth order,
breast-feeding, articles owned, and individual
level of sanitation service.
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Table 4

Relative Odds Ratio of Stunting by
Individual Level of Service—Sanitation

Children 6-36 Months of Age—Ghana
Logistic Regression Model

Urban Rural

Flush Toilet 1 .0 N/C

Latrine 1 .02 N/C

None 1.35 N/C

URBAN (n=431)

RURAL (n=1059)

*P�.10 tp~.05 ~p~.0l

Model controls for age of child, sex of child, age of mother,

education of mother, birth order, breast-feeding, articles
owned, and individual level of water service.
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Table 5

Relative Odds Ratio of Stunting by Sanitation
Comparison of Individual and Cluster Level of Service

Children 6-36 Months of Age—Ghana
Logistic Regression Model

Individual Level

URBAN (n=432)
RURAL (n=1063)

Urban Rural

~p � .10 t ~ � .05 ~ p � .01

Model controls for age of child, sex of child, age of mother, education
of mother, birth order, breast feeding, articles owned, and individual
level of water service.
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Flush Toilet/ Latrine

None

1 .0

1.31

1 .0

1.31*

URBAN (n=431)
RURAL (n=1059)

Cluster Level

High 1.0 1.0

Low 1.47 1.07
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Table 6

Relative Odds Ratio of Stunting by
Explanatory Variables

Children 6-36 Months of Age—Ghana
Logistic Regression Analysis

Reference
Category Urban

RURAL: n~1O63,32.9% stunted *p�.1o tp�.05 fp�.01

Variable Rural

Age of Child (6-month intervals)

Sex of Child Male 1 .00 1 .00
Female 1 .23 .87

Age of Mother < 20 years
20-34 years

� 35 years

2.91 t
1.00

.64

.68
1.00
1.31

Education of Mother None
Primary school
Secondary or higher

1 .95
1 .62
1 .00

1 .82
1 .74
1 .00

Birth Order First
2-5
Sixth or higher

.46t
1.00
1 .21

1.34
1.00

.69*

Breast-feeding 6 months
< 6 months

1 .00
1 .39

1 .00
.98

Articles Owned One or more
None

1 .00
1 .08

1 .00
.96

Individual Water Piped in-house 1 .00 1 .00
Supply Public standpipe

Non-piped
1 .68
2.39

1 .60
2.14

Cluster Level of High 1 .00 1 .00
Sanitation Low 1 .47 1 .07

URBAN: n=432, 27.1% stunted
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Chapter 4

MALI

4.1 Country Overview’

Mali covers 1,240,192km2 in the Sudano-Sahelianbelt with more thanhalf its territory in
lightly populatedsemi-desertzones.A largemajority of the population arerural farmers.In
spiteof greatpotentialwithin the vastalluvial plainsof the NigerRiver, productionremainslow
andper capita Income Is amongthe lowest in the world. Two major rivers, the Niger and
Senegal,flow throughits tenitory andgroundwateryields aregenerallyhigh.

During thepastdecade,Mali hasimplementedasignificantrural watersupply(RWS) program
with strong support from the donor community. Handpumps (India Mali) are locally
manufactured,and solar pumping has beendevelopedwith external grants. Policiesfor
financial participationof beneficiariesin the capitalandrecurrentcostshavebeendefined,but
implementationhasproducedmixedresults.The governmentis concemedwith sustainability
In the sectorandplansto (a) enhancethe role of communitiesin decision-makingincluding
financing of facilities, (b) increasethe participation of local entrepreneursIn construction
activities, and (c) improve handpumptechnologyanddistribution.

The urban water supply sectorhasbeenlesssuccessful,due to difficulties in promoting In-
depth reorganization. Various institutional changesare recommendedbefore significant
investmentIs undertakenin the capital city andsecondarycities.

Apartfrom thecenterof Bamako,whereanold seweragenetworkisstill in operation,disposal
of humanexcretaIs mostly by traditional latrines. Solid wastecollection anddisposalare a
major concernto the government,which hasrecently launchedenvironmentalsanitation
awarenessand promotion activities. Improvedlatrineshaverecentlybeenpromotedaspart
of someWS&S projects.

COUNTRY STATISTICS (1991)
Population: 8.5 M Urban: 19% Rural: 81%
GNP per capita: $270
Child mortality rate: 287
Watercoverage: Urban: 35% Rural: 36%
Sanitationcoverage: Urban: 94% Rural: 5%

‘A country overviewandstatisticsareprovidedfor eachcountryfor thewaterandsanitationsector.Thesedata
aretakenfrom theWorld BankWaterandSanitationProgram(UNDP/WB 1992). WS&S coveragefiguresare
basedon individual governmentdefinitionsof accessto improvedfacilities. For communalfacilities suchas
standpipes,wells, or springs,accessis typically definedasthepercentageof populationliving within aspecified
distance,usually200meters,of animprovedfacility. Suchcoveragefiguresareunderstoodto beestimatesbutare
includedto providea referencepointto comparegovernmentestimatesof coveragewith thosedeterminedfrom
the DHS survey. Definitions of urban and rural are also country specific and dependon censusbureau
classfficationswhich may vary amongcountries.
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4.2 Methodology

The generalmethodologyusedis describedIn Chapter2. Issuesspecific to the Mali analysis
arenoted here.

4.2.1 DemographicandHealth

The Mali DHS was conductedIn 1987 betweenMarch andAugust by the Departmentof
SocioeconomicsandDemographyof theSahelInstitute (nowknownasCEDPOD).Technical
assistancefor the survey was provided by IRD throughthe DHS Project.

The samplingframe of the survey is nationaland coversthe urban and rural areas.One
hundredpercentof the urbanareasarerepresented,whilethe ruralareasarerepresenteddue
to the nomadicpopulationof TombouctouandGao.Therewere60 urbanenumerationareas
and88 rural enumerationareasIn total.

Respondentsfor the survey were3,240womenbetweenthe agesof 15 and49. Datawere
collectedfrom eachwomen on various topics, including a completebirth history, health
informationon her childrenunder 5 yearsof age,andanthropomefricmeasurementsof her
children betweenthe ages3 and36 months. The datafile constructedfor this analysisis a
child level file, i.e., eachrecord is achild with the mother’sinformation attached.

4.2.2 Water andSanitationVariable Definitions

Water—Each respondentwas askedthe question:“What is the principle sourceof potable
waterfor membersof your household?”Responseswere groupedInto threecategories:

• Piped in-house:Running waterpiped to a location Insidethe house.

• Householdwell: Wells within the householdcompound.

• Non-piped water, outsidethe household:This includessprings,wells outsideof the
householdcompound,handpumps,andsurfacewatersources(rivers,streams,creeks
andlakes).

Sanitation—Eachrespondentwasaskedthe question:“What kind of toilet do you haveIn
this household?”Responseswere divided into threecategories:

• Flush toilets

• Latrines: No specificationof latrine typewas made

• No sanitaryfacilities I
Clusterlevelof sanitation—Sanitationwasredefinedas adichotomousvariable.A child
was coded (0) if a flush toilet or latrine was presentin the householdor coded (1) if no
sanitaryfacilities were available.The cluster level of sanitationwas thencoded (0) for “high

I
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clusterlevel of sanitation”if 75 percentor moreof the children In the clusterhadaccessto a
flush toilet or latrine or coded (1) for “low clusterlevelof sanitation” if lessthan75 percentof
children in the clusterhadaccessto either a flush toilet or a latrine. Eachchild was then
assignedavalue, 0 or 1, for the level of sanitationin thedusterin which he or shelived.

4.2.3 Selectionof Children for Analysis

Inclusioncriteria for this analysiswerelive children,6 to 36 monthsof ageatthe timeof the
questionnaire,who had height measuredandagerecorded.Excluded from analysiswere
childrenwho weretwins, childrennot currentlyresidingin the mother’s (respondent’s)home,
children whosemother(respondent)wasavisitor in the current household,andfamiliesthat
hadchangedresidencessincethe child’s birth. Also excludedwerechildren who lived in a
cluster containing atotal of lessthan four children under 5 yearsof age.Of a total of 825
children meetingthe inclusioncriteria , 40 or 4.8 percentwereexcludedbasedon the above
criteria.

4.3 Results

The percentageof children with accessto each of the three levels of water servicevaried
betweenurban andrural areas,with rural areasdemonstratingthe usualpatternof a lower
levelof service(Figure8). A higherpercentageof childrenhadaccessto waterpipedin-house
in urbanareas(12.3%)thanin rural areas(0.0%).Similarly, ahigherpercentageof children
hadaccessto publicstandpipesin urbanareas(34.8%)thanin ruralareas(12.2%).A higher
percentageof childrenhadaccessonly to non-pipedwaterserviceoutsideof the household
in rural areas(87.8%)thanin urban areas(52.9%).

Availability of sanitationserviceswasalsobetterin urbanthanin rural areas(Figure 9). Few
flush toiletswereavailablein urbanareas(1.2%) andnonewereavailablein rural areas.Most
children, bothurbanandrural, hadaccessto a latrine(97.4% and57.5%, urban andrural,
respectively).Many more rural children (42.5%) thanurbanchildren (1.4%) hadaccessto
no sanitaryfacilities whatsoever.

The agedistribution of stuntingwassimilar in both urbanandrural settings(Figure 10). The
proportion of childrenstuntedis consistentlylower in urbanchildrenthan in rural children in
eachagegrouping.Overall, aboutafifth of urban children werestunted (20.5%)andabout
a third of rural children werestunted(32.1%).

Although the proportion stuntedwas generallyhigher in rural than in urban children, the
proportionof childrenstuntedshowedlittle associationwith the level of waterservicewithin
urbanandruralstrata(Figure 11). In urban areas,asimilarproportionof childrenwerestunted

at eachlevel of water service: 15.7 percentof children with In-housepiped water, 21.5
percentof childrenwith ahouseholdwell, and20.1 percentof children in a householdwith
anon-pipedwatersourceoutsideof thehousehold. In ruralareas,38.6percentof children
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with accessto a householdwell and31.2 percentwith accessto a non-pipedwatersource
outsideof the homewerestunted,ahigher level thanseenin urban areas.

The relationshipbetweenstuntingand level of waterservice wasexaminedusinga logistic
regressionmodel controlling for the child’s ageandsex, mother’s age,mother’s education,
birth order, breastfeedinghistory, numberof articlesownedand level of sanitationservice
(Table7). Having ahouseholdwell asawatersourcewasassociatedwith an Increasedrisk
of stuntingIn bothurbanandrural areas.This finding wasnot statisticallysignificantandmust
be interpretedwith caution.

The proportion of children stunted was apparentlyassociatedwith the sanitationlevel of
service(FIgure 12). Noneof 5 childrenwith accessto aflush toilet in urbanareaswasstunted,
comparedto 20.4percentwith accessto alatrine, and33.3 percentstuntedamongthose
children without accessto any sanitationservices.In rural areas,the proportionstuntedwas
less for those with accessto a latrine (28.6%) comparedto those without accessto any
sanitationservice(34.5%).Thisassociationwasalsoexaminedin the logistic regressionmodel
controlling for level of waterserviceandothervariablesasin Table 7. In thismodel,thereare
no apparentlargedifferencein therisk of stuntingin children associatedwith typeof sanitation
service in urban or rural settings (Table 8). Becauseof the small number of children in
householdswith flush toilets in Mali, the effect of accessto aflush toilet alonecould not be
examined.

In rural Mali, there is an apparently lower proportion of stunting in children living in
communitieswith a high level of sanitation,definedhere asacluster with greaterthan75
percentof thesampledhouseholdshavingaccessto aflush toilet or latrine,with 28.0percent
stuntedincommunitieswith ahigh level of sanitationand35.3percentstuntedin communities
with a low level of sanitation(Figure 13). When the risk of stunting associatedwith lack of
individual accessto sanitationservicesandthe risk of stuntingassociatedwith low community
levels of sanitationare compared,thereis little difference (Table 9). Low cluster level of
sanitationdoesappearto bemorestronglyassociatedwith stuntingthandoespoor individual
accessto sanitation,butthis isnot statisticallysignificant. In general,little associationbetween
stuntIngandtype of sanitationserviceis seenin Mali.

The individual effects of the control variables,individual watersupply, andclusterlevel of
sanitationon stuntIngin children in thelogistic regressionmodelaresummarizedin Table10.
ThereIs little apparentrelationshipbetweenthe level of waterandsanitationserviceandthe
risk of stuntingin Mali, but the level of sanitationserviceis, In general,very low.

I
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Table 7

Relative Odds Ratio of Stunting by
Individual Level of Service—Water

Children 6-36 Months of Age—Mali
Logistic Regression Model

Urban Rural

Piped In-house 1.0 N/C

HH well 1 .52 1 .0

Non-piped, outside HH 1 .28 0.64

URBAN (n~389)
RURAL (n=331)

~p�.lO tp�.OS
Model controls for age of child, sex of child,
age of mother, education of mother, birth order.
breastfeeding, articles owned, and individual
level of sanitation service.
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Table 8

Relative Odds Ratio of Stunting by Individual
Level of Service—Sanitation

Children 6-36 Months of Age—Mali
Logistic Regression Model

Urban Rural

Flush Toilet/Latrine 1 .0 1 .0

None .97 1 .35

URBAN (n~389)
RURAL (n=331)

tp~.O5 1p~.O1
Model controls for age of child, sex of
child, age of mother, education of mother,
birth order, breastfeeding, articles
owned, and individual level of water service.
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Table 9

Relative Odds Ratio of Stunting by Sanitation
Comparison of Individual and Cluster Level of Service

Children 6-36 Months of Age—Mali
Logistic Regression Model

Individual Level

URBAN (n=395)
RURAL (n=349)

Urban Rural

*p�.lo tp�.05 1p�.Ol
Model controls for age of child, sex of child, age of mother,
education of mother, birth order, breastfeeding, articles owned,
and individual level of water service.

Flush Toilet/Latrine

None

1 .0

.97

1 .0

1.35

URBAN (n=389)
RURAL (n=331)

Cluster Level

High 1.0 1.0

Low 1.3 1.50*
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Table 10

Relative Odds Ratio of Stunting by
Explanatory Variables

Children 6-36 Months of Age—Mali
Logistic Regression Analysis

Reference
Category Urban

(6-month intervals)

Male
Female

< 20 years
20-34 years

� 35 years

None
Secondary or higher

First
2-5
Sixth or higher

~ 6 months
< 6 months

One or more
None

Piped in-house
Not piped into house

1.00
1.31

1 .79
1.00
1 .29

1.03
1.00

1 .52
1.00

.65

1.00
1.05

1.00
1.47

1.00
1 .57

1.09
1.00

.85

1.33
1.00

.87
1.00
1.32*

1.00
N/C

1.00
1.05~

1.00
N/C

Cluster Level of Sanitation High
Low

URBAN: n~395,20.5% stunted
RURAL: n=349, 32.1% stunted

I
1.00
1.50’ 1

‘p�.lO tp~.O5 1p~.O1

I
I
I
I

Variable Rural

1.00
.90

Age of Child

Sex of Child

Age of Mother

Education of Mother

Birth Order

Breastfeeding

Articles Owned

Individual Water Supply

1
I

1.00
1.30
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Chapter 5

NIGERIA

5.1 Country Overview’

The mostpopulouscountryin Africa, Nigeriaoccupies 994,714km2. The climatevariesfrom
tropical rain forests In the south through Savannaand Sahelian zones in the north.
Administratively, Nigeria is governedfederally with 19 stateshaving their own parastatal
agenciesfor water supply.

A basic foundation exists for urban water supply under the responsibility of state water
agencies(SWAs). The key issuesin thissectorarecostrecovery,institutional development,
andoperationandmaintenance.The foundationis much weakerfor rural watersupply and
sanitation.The most significant watersupply andsanitationprogramsin recentyearshave
beenimplementedby UNICEF. However, the sustainabiityof rural programsis questionable.

In thepast,responsibilityfor rural watersupply wasdivided betweenthe SWAs,andIn some
casesdonor projects and the local government councils (LGCs), while rural sanitation
remainedthe responsibilityof LGCs only. LGCshavenot hadadequatefunds or staff. The
SWAs, stretchedto meetdemandin urban areas,have given little attentionto rural water
supply. In line with the currentdecentralizationpolicy, responsibilityfor rural watersupply is
beingtransferred to LGCs andcommunities.

SeveralUN-related agenciesprovide assistanceto the rural sector. World Bank program
activitiescurrentlyfocuson rural watersupplyandsanitation.However,the programis in the
processof establishingtwo training network centersandundertakingsanitationplanning in
severalsecondarycities. Throughasectorstrategypreparedwith the assistanceof theWorld
Bank,the governmentis proposingapolicy of communitymanagementof rural watersupply
systems.UNICEF, amajordonor in the sector,hasbeenclosely associatedto thisexercise.
Local andstategovernmentswill provide goods andservices.Significant policy shifts have
occurredin favor of community-managedrural water supply. With World Bank project
assistance,the governmenthasstandardizedon two high-lift handpumpsby assistinglocal
private-sectorhandpumpmanufacturers.

‘A country overviewandstatisticsareprovidedfor eachcountry for thewaterandsanitationsector.These
dataaretakenfrom theWorld BankWater andSanitationProgram(UNDP!WB 1992).WS&S coveragefigures
are basedon individual governmentdefinitions of accessto improvedfacilities. For communalfacilities suchas
slandpipes, wells, or springs,accessis typically definedasthepercentageof populationliving within a specified
distance,usually200meters,of anImprovedfacility. Suchcoveragefiguresare understoodto beestimatesbutare
Includedto provideareferencepoint to comparegovernmentestimatesof coveragewith thosedetermmedfrom
the DHS survey. Definitions of urban and rural are also country specific and dependon censusbureau
classificationswhichmay vary amongcountries.
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VIPlatrinescontinueto be constructedin urbanareas(indudingLagos)whereconventional
sewerageIs unaffordableandlow-costhouseholdlatrinesfor ruralareasarebeingdeveloped.
The World Bank hasproposedpreliminary work on urban sanitationin several cities. In
general,however, little is being done.

COUNTRY STATISTICS (1991)

Population:115.5M Urban: 35% Rural: 65%

GNP per capita: $290
Child mortality rate: 170
Watercoverage: Urban: N.A. Rural: 20%
Sanitationcoverage: Urban: N.A. Rural: 5%

5.2 Methodology

Thegeneralmethodologyused isdescribedin Chapter2. Issuesspecificto the Nigeria analysis
arenotedhere.

5.2.1 DemographIc andHealth Survey

Fieldworkfor theNigeriaDemographicandHealthSurveywasconductedin two phases:from
April to July 1990in the southern statesand from July to October1990 in the northern states.
The survey was implemented by the Nigerian FederalOffice of Statistics with technical
assistanceprovided by IRD throughthe DHS Project.

The sampleframe was basedon the national mastersample for the 1987/1992 National
IntegratedSurveyof Householdsprogram. A sampleof 10,000householdswasdesigned
with twofold oversamplingof the urban stratum,yielding 132urbanenumerationareasand
167 rural enumerationareas.The NDHS sample is a weighted sample.

Respondentsfor the surveywere 8,781women betweenthe agesof 15 and 49. Data were
collected from each woman on various topics, including a complete birth history, health
Information on her children under 5 yearsof age,and anthropometricmeasurementsof her
childrenbetweenthe agesof 3 and36 months. The datafile constructedfor this analysisis
a child level file, i.e., eachrecord is a child with the mother’s informationattached.

5.2.2 Water andSanitation Variable Definitions

Water—Eachrespondentwasaskedthe question:“What is the major sourceof drinking water
for membersof your household?”Responsesweregrouped Into threecategories:
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U Piped in-house:Runningwaterpiped to a locationinsidethe houseor into the yard.

U Public standpipe:Runningwater from apublic standplpeoutsideof the household

compound.

U Non-pipedwater:This indudeswells with or without handpumps,rainwater,springs,
waterdeliveredby tankertruck, andsurfacewatersources-rivers,streams,creeksand
lakes.

Sanitation—Eachrespondentwasaskedthe question:“What kind of toilet facility doesyour
householdhave?”Responsesweredivided into threecategories:

1) Flushtoilets

2) Latrines: Bucket or pit latrine

3) No sanitaryfacilities

Cluster level of sanitation—Sanitation wasredefinedas adichotomousvariable.A child
wascoded(0) if aflush toilet waspresentin the householdor coded(1) if eithera latrine or
no sanitaryfacilitieswereavailable.The clusterlevelof sanitationwasthencoded(0) for“high
dusterlevel of sanitation” if 75 percentor moreof the children in the clusterhadaccessto a
flush toilet or coded (1) for “low clusterlevel of sanitation” if lessthan75 percentof children
in thedusterhadaccessto aflush toilet. Eachchild was thenassignedavalue,0 or 1, for the
level of sanitationin the dusterin which he or she lived.

5.2.3 Selectionof Children for Analysis

Indusloncriteria for this analysiswerelive children, 6 to 36 monthsof ageatthe time of the
questionnaire,who hadheight measuredandagerecorded.Excluded from analysiswere
children who weretwins,childrennot currentlyresidingIn themother’s (respondent’s)home,
childrenwhosemother (respondent)wasa visitor in the currenthousehold,andfamiliesthat
hadchangedresidencessincethe child’s birth. Also excluded werechildren who lived in a
dustercontainingatotal of lessthanfour childrenunder 5 yearsof age. Of a total of 3550
childrenmeetingthe inclusioncriteria,710or 20 percent wereexcluded basedon the above
criteria.

5.3 Results

The percentageof children with accessto eachof the threelevels of water servicevaried
betweenurban andrural areas(Figure 14). A higherpercentageof children had accessto
waterpIped in-houseIn urbanareas(32.5%) thanin rural areas(4.1%).Similarly, ahigher
percentageof childrenhadaccessto public standpipesin urbanareas(31.3%) thanin rural
areas(7.1%).A much higherpercentageof children hadaccessonly to non-pipedservicein
rural areas(88.7%)than in urban areas (36.1%).
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Availability of sanitationserviceswasalsobetterin urbanthanIn rural areas(Figure 15). Flush
toilets were availableto 30.5% of urban children andonly 1.3% of rural children. Many
children, both urban andrural, hadaccessto a latrine, 40.1% and 62.4% respectively.A
similarproportionof urbanandrural childrenhadaccessto no sanitaryfacilities whatsoever,
32.1% urbanand36.3% rural.

The agedistribution of stuntingwassimilar in bothurban andruralsettings(Figure 16). The
proportionof children stuntedis consistentlylower in urbanchildren than in rural children in
each agegrouping. Overall,aboutathird of urban children werestunted(32.6%)andalmost
half of rural children werestunted(44.6%).

The proportion of children stuntedshowed little associalionwith the level of waterservice
(Figure 17). While in-housepiped waterappearedto be associatedwith a lower proportion
of stuntingin children in the urbanareas(27.1% vs. 34.1% for publicstandpipesand35.0%
for non-pipedwatersources),the oppositetrend wasseenin rural areas(Figure 17).

The relationshipbetweenstuntingand level of waterservice wasexaminedusinga logistic
regressionmodelcontrolling for the child’s ageandsex, mother’s age, mother’s education,
birth order, breasifeedinghistory, numberof articlesowned, andlevel of sanitationservice
(Table 11). Again, therewasno significantdifferencenotedbetweenlevels of water service
andrisk of stuntingin children.

The proportion of children stunted was also associatedwith the sanitationlevel of service
(Figure 18). Stuntingwas lower in children with accessto aflush toilet in bothurban andrural
areas(17.5% and26.1% respectively)whencomparedto those with accessto latrines(urban,
40.1% and rural, 45.7%) andto those with no accessto sanitaryservices(urban,32.1%and
rural, 43.3%).This associationwasalsoexaminedin the logisticregressionmodelcontrolling
for level of water service and other variablesas in Table 11. In this model, there is an
increasedrisk of stuntingin childrenliving in householdswith latrinesor no sanitationservices
comparedto thosewith flush toilets (Table 12). Interestingly, the risk of stuntingassociated
with latrinesappearsto behigherthantheriskof stuntingassociatedwithno sanitationservices
(ROR, 2.69vs. 1.67urbanandROR, 1.89 vs. 1.58 rural), thoughthesedifferencesdo not
reachstatisticalsignificance.

Theproportionof childrenstuntedis lowerin urbanareaswith highcommunity (cluster)levels
of sanitationwhencomparedto communitieswith low levelsof sanitation(20.7% vs. 34.8%,
FIgure 19). Therisk of stuntingassociatedwith lackof individual accessto sanitationservices
andthe risk of stuntingassociatedwith low community levelsof sanitationcanbecompared
only in urbanareas in Nigeria(Table13). Therisk of stuntingappearsto be greaterwith alow
Individual levelof sanitation(ROR2.60) comparedto therisk of stuntingassociatedwith alow
clusterlevelof sanitation(ROR, 1.80),thoughthesedifferencesarenot statisticallysignificant.

The individual effects of the control variables,individual watersupply anddusterlevel of I
sanitation,on stuntingin childrenIn thelogistic regressionmodelaresummarizedin Table14.
Thereis no apparentrelationshipbetweenlevel of waterserviceandrisk of stuntingin urban
or rural Nigeria. Low clusterlevel of sanitationis associatedwith asignificantrisk of stunting
In children in urbanareas (ROR 1.80).
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Table 11

Relative Odds Ratio of Stunting by
Individual Level of Service—Water

Children 6-36 Months of Age—Nigeria
Logistic Regression Model

Urban Rural

Piped In-house 1 .0 1 .0

Public Standpipe 1.18 .93

Non-Piped 1.14 .81

URBAN(n~1O2O)

RURAL(n=1810)

p~.1O tp�.O5 1p�.Ol
Model controls for age of child, sex of child,

age of mother, education of mother, birth order,
articles owned, and individual level of sanitation
service.
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Table 12

Relative Odds Ratio of Stunting by
Individual Level of Service—Sanitation

Children 6-36 Months of Age—Nigeria
Logistic Regression Model

Urban Rural

Toilet 1 .0 1 .0

Latrine 2.691 1 .89

None 1.67* 1.58

URBAN (n=1020)
RURAL(n=1810)

*p~.1o tp ~.O5 *p~.O1

Model controls for age of child, sex of child, age of mother,
education of mother, birth order, articles owned, and individual
level of water service.
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Table 13

Relative Odds Ratio of Stunting by Sanitation
Comparison of Individual and Cluster Level of Service

Children 6-36 Months of Age—Nigeria
Logistic Regression Model

Individual Level

URBAN(n=1020)

RURAL (n=181O)

Cluster Level

Urban Rural

High 1.0 N/C

Low 1.801 N/C

URBAN(n=1020)

RURAL(n=1810)

tp~.05 1p~.Ol
Model controls for age of child, sex of child, age of mother, education
of mother, birth order, articles owned, and individual level of water service.

Toilet 1 .0 1 .0

Latrine/None 2.60~ 1 .84
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Table 14

Relative Odds Ratio of Stunting by
Explanatory Variables

Children 6-36 Months of Age—Nigeria
Logistic Regression Analysis

Reference
Category

Age of Child (6-month intervals)

1.00
1 .801

1.00
N/C

URBAN: n”1020, 32.6% stunted
RURAL: n=1810, 44.6% stunted

56

*p~lo tp~.O5 1p~.O1

I
1

Variable Urban Rural

Sex of Child Male 1 .00 1.00
Female 1 .03 .87

Age of Mother < 20 years
20-34 years

� 35 years

1 .931
1.00

.78

1 .37t
1.00

.88

Education of Mother None
Primary school
Secondary or higher

1 .91 ~
1 ~43*
1 .00

2.40~
1.40
1 .00

Birth Order First
2-5
Sixth or higher

.72
1.00
1 .27

1 .07
1.00

.88

Articles Owned One or more
None

1 .46t 1.18*

Individual Water Supply Piped in-house
Public standpipe
Non-piped

1 .00
1 .25
1.19

1 .00
1 .01

.84

Cluster Level of Sanitation High
Low
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Chapter 6

UGANDA

6.1 Country Overview’

UgandaIs a landlockedcountrywith 80 percentof its area(236,000km2) 1,000to 1,500m
above sealevel. It hasfew minerals,but rich soils anda favorable climate for agricultural
production.It hasextensivesurface waterresourceswith avasthydro-electricalpotentialthat
Is only partially exploited.

Much of the country’sInfrastructurewasdestroyedby civil war in the 1970sandearly 1980s.
Since1986 thegovernmenthasreinforcedits commitmentto the watersupply andsanitation
sector,andplanningandImplementationrecentlybeganto follow arationalizedapproachfor
the rehabilitationandexpansionof infrastructure.

Governmentinstitutionsin the WS&S sectorinclude:Ministry of Water,Energy,Mineral and
EnvironmentProtection(MWEMEP)overseestheWaterDevelopmentDepartment(WDD)and
the NationalWaterandSewerageCorporation (NWSC); Ministry of Health (MOH); Ministry
of Local Government(MLG).

MWEMEP, throughWDD andNWSC, is responsiblefor promotionof ruralandurban water
supply andpiped sanitation.MOH is responsiblefor the promotionof rural sanitation,and
MLG through town councilsfor urban nonpipedsanitation. WDD providesoverall policy
guidance In the sector. It is responsible for rural water supply and water resources
developmentandfor urbanwatersuppliesin townsnot yetoperatedby NWSC.The National
PlanningStrategy-- Rural Water Supply Programmecalls on WDD to promotecommunity
Involvementin village watersupply, including operation, maintenance,and acceptanceof
financialresponsibilities.TheMinistry is reviewingfunctionsandresponsibilitiesto makeWDD
moreeffective. NWSCis aparastatalbody, establishedto take control graduallyof all urban
watersupply andsewerageoperationsin the country andmakethemself-sustaining.

Thereare severalconstraintsand weaknessesin the WS&S sector including: fragmented
responsibility for urban areas with overlapping and inadequatecoordination; inadequate
decentralizationof functions; developmentof projectswithout considerationof appropriate
service standardsandaffordability; andsalariessolow thattheycauseashortageof qualified

‘A country overview and statistics are provided for each country for the water and sanitation sector. These
data aretaken from theWorld Bank WaterandSanitation Program (UNDP/WB 1992).WS&S coveragefigures
are based on Individual government definitions of access to Improved facilities. For communal facilities such as
standpipes, wells, or springs, access is typically defined as the percentage of populalion living within a specified
distance, usually 200 meters,of an improved facility Suchcoverage figures are understood to be estimates but are
Included to provide a referencepointto compare government estimates of coveragewith those detenninedfrom
the DHS survey. Definitions of urban and rural are also country specific and depend on census bureau
classifications which may vary among countries.
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and experiencedstaff, low morale In existing staff, anddependenceon externaltechnical
assistance.

Accordingto the World Bank, the governmentis awareof the problemsandhasstartedto
addressthem. However,relieving thoseconstraintswill takelime andeffort. The policiesfor
cost-sharingmeasuresfor servicesrenderedare now well in place,and will be includedin
future developmentprograms.The World Bank has and continuesto place Uganda asa
country of focus within its WS&S regionaldevelopmentprogram.

COUNTRY STATISTICS (1991)

Population: 16.3 M Urban: 10% Rural: 90%
GNP per capita: $220
Child mortality rate: 167
Watercoverage: Urban: 37% Rural: 18%
Sanitationcoverage: Urban: 32% Rural: 30%

6.2 Methodology

The generalmethodology used is describedin Chapter2. Issuesspecific to the Uganda
analysisare notedhere.

6.2.1 Demographic andHealth Survey

The Uganda DHS was conductedbetweenSeptember1988 and February 1989 by the
Ministry of Health,with the assistanceof theStatisticsDepartmentof theMinistry of Planning
andEconomic Developmentand both the Departmentof Geographyandthe Institute of
StatisticsandApplied Economicsat MakereUniversity. Technicalassistancewasprovidedby
IBD throughthe DHS Project.

The surveyusedastratified,weightedprobability sampleof womenaged15 to 49 selected
from 206clusters.Nine of the country’s34 districts wereexcludedfrom the samplingframe,
dueto securityproblems.Theyrepresented20 percentof the country’spopulation.Primary
sampling units were sub-parishesin the rural areasand administrativeunits known as
ResistanceCouncil Onesin the urban areas.

Respondentsfor the survey were4,730womenbetweenthe agesof 15 and49. Datawere
collectedfrom eachwoman on various topics, including a complete birth history, health
informationon herchildrenunder 5 yearsof age,andanthropomethcmeasurementsof her
childrenbetweenthe agesof 0 and60 months. The datafile constructedfor this analysisis
achild level file, i.e., eachrecord is achild with the mother’sinformation attached.
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6.2.2 Water andSanitation Variable Definitions

Water—Eachrespondentwasaskedthe question:“What is the major sourceof drinkingwater
for membersof your household?” Responses were groupedinto threecategories:

• Piped in-house: Runningwater piped to a location inside the house.

• Yard tap: Running water from a tap outside of the housebut within the household
compound.

• Outsidethe household: This includespublic standplpes,boreholes, wells, rainwater,
protectedandunprotectedsprings, water delivered by tanker truck, and surfacewater
sources—riversand lakes.

Sanitation—Eachrespondent was asked the question: “What kind of toilet does your
household have?” Responseswere divided into three categories:

• Flush toilets

• Lanines: Latrine or pit

• No sanitaryfacilities

Clusterlevel of sanitation—Sanitationwasredefined asadichotomousvariable.A child
wascoded (0) if a flush toilet waspresentin the householdor coded (1) if eithera latrine or
no sanitaryfacilities wereavailable.The clusterlevelof sanitationwasthen coded (0) for “high
dusterlevel of sanitation”if 75 percentor moreof the children in the dusterhad accessto a
flush toilet or coded (1) for “low cluster level of sanitation” if lessthan75 percent of children
in the dusterhad accessto a flush toilet. Eachchild wasthenassignedavalue,0 or 1, for the
level of sanitation In the duster in which he or shelived.

6.2.3 Selectionof Children for Analysis

Inclusioncriteria for this analysiswerelive children, 6 to 36 months of ageat the time of the
questionnaire,who had height measuredand age recorded. Excluded from analysis were
childrenwho weretwins, children not currentlyresidingin the mother’s (respondent’s)home,
childrenwhosemother (respondent) wasa visitor in the currenthousehold,and families that
had changed residencessincethe child’s birth. Also excluded were children who lived in a
dustercontaininga total of lessthan four childrenunder 5 yearsof age. Of a total of 2,111
childrenmeetingthe Inclusioncriteria,204 or 9.6 percent were excludedbasedon the above
criteria.
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6.3 Results

The percentageof children with accessto eachof the threelevels of water service varied
betweenurban and rural areas (Figure 20). A higher percentageof children hadaccessto
water piped In-housein urban areas(7.0%) than in rural areas(0.4%). Similarly, ahigher
percentageof children hadaccessto yard taps in urban areas(19.1%) than in rural areas
(0.2%). A higher percentageof children had accessonly to watersourcesoutsideof the
householdin rural areas(99.4%) thanin urban areas(73.8%).

Availability of sanitationserviceswasalsobetterin urbanthanin ruralareas(Figure21). Flush
toiletswere availableto 27.5% of urbanchildrenandonly about1% of rural children. Most
children, both urban andrural, hadaccessto a latrine, 72.1% and82.4% respectively.A
smallerproportion of urbanandrural childrenhadaccessto no sanitaryfacilities whatsoever,
lessthan1% urban and16.8% rural.

The agedistribution of stuntingwassimilar in bothurban andrural sethngs(Figure 22). The
proportionof childrenstuntedis consistentlylower in urbanchildren,abouthalf the proportion
stuntedin ruralchildren in eachagegrouping. Overall,aboutaquarterof urbanchildren were
stunted(28.1%) andalmosthalf of rural childrenwere stunted(48.3%).

The proportionof childrenstuntedvariedaccordingto the level of waterservicein bothurban
andrural areas(FIgure23). In urbanareas,the percentof childrenstuntedvariedfrom 9.5%
in children living In householdswith in-housepipedwater,to 21.1%forthosewith ayardtap,
to 31.1% for thosewith watersourcesoutsidethe household.In rural areas,thepercentof
childrenstuntedIn householdswith in-housepipedwaterwas33.3% andin thosewith water
sourcesoutsidethe householdthe percentstuntedwas48.4%.

The relationshipbetweenstuntingand level of waterservicewas examinedusinga logistic
regressionmodel controlling for the child’s ageand sex,mother’s age,mother’seducation,
birth order, breastfeedinghistory, numberof articles ownedand level of sanitationservice
(Table15). The Increasein risk of stuntingin childrenin urbanareasseenin this analysiswas
similar to that In Figure23, with RORvaryingfrom 1 to 1.7to 3.0 for childrenin households
with accessto In-housepiped water, yardtaps,andwatersourcesoutsideof the household,
respectively.Interestingly,in rural Uganda,whenotherfactorsarecontrolledfor in thismodel,
thereis no differencein the risk of stuntingin children in householdswith accessto in-house
piped wateror with watersourcesoutsidethe household.

The proportionof childrenstuntedwasalsovery dearlyassociatedwith the sanitationlevel of
service (FIgure 24). Stunting waslower in childrenwith accessto aflush toilet in both urban
andrural areas(15.9% and21.4% respectively)whencomparedto those with accessto
latrines (urban, 33.0% andrural, 47.9%) andto thosewith no accessto sanitaryservices
(rural, 51.5%; urban was not calculablebecauseof the smallnumberin this group). This
associationwasalsoexaminedin thelogistic regressionmodelcontrolling for levelof sanitation
andothervariablesas shownfor waterin Table 15. In this model, thereis an increasedrisk
of stuntingin children living in householdswith latrinesor no sanitationservicescomparedto
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those with flush toilets (Table 16). The resultsof this model parallelthoseof the previous
figure (FIgure 24).

The proportionof childrenstuntedis lower in urbanareaswith high community(cluster)levels
of sanitationwhencomparedto communitieswith low levelsof sanitation(12.5% vs. 32.3%,
FIgure25). The risk of stuntingassociatedwith lackof indIvidual accessto sanItationservices
andthe risk of stunting associatedwith low community levels of sanitationcan only be
comparedin urban areasin Uganda (Table 17). The risk of stunting associatedwith a low
Individual level of sanitation (ROR 1.40) is apparently lower than the risk of stunting
associatedwith living in acommunity with alow level of sanitation(ROR 1.97),thoughthis
differenceIs not statisticallysignificant. No suchcomparisonscould bemadefor rural Uganda
becauseno children in the rural areas lived in clusterswith a high level of sanitation,by the
definition usedhere (FIgure 25 andTable 17).

The Individual effects of the control variables,individual water supply andcluster level of
sanitation,on stuntingin children In thelogistic regressionmodelaresummarizedin Table18.
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Table 15

Relative Odds Ratio of Stunting by
Individual Level of Service—Water

Children 6-36 Months of Age—Uganda
Logistic Regression Model

Urban Rural

Piped In-house 1 .0 1 .0

Yard tap 1 .7 N/C

Outside HH 3.0 1 .0

URBAN(n=297)
RURAL (n =1610)

*p�lo tp~.05

Model controls for age of child, sex of child, age
of mother, education of mother, birth order, breast-
feeding, articles owned, and individual level of
sanitation service.
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Table 16

Relative Odds Ratio of Stunting by
Individual Level of Service — Sanitation

Children 6-36 Months of Age—Uganda
Logistic Regression Model

Urban Rural

Flush Toilet 1 .0 1 .0

Latrine 1 .43 1 .93

None N/C 1.99

URBAN (n=297)
RURAL (n=1610)

tp�.05 fp~.01

Model controls for age of child, sex of child, age of mother,
education of mother, birth order, breastfeeding, articles
owned, and individual level of water service.
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Table 17

Relative Odds Ratio of Stunting by Sanitation
Comparison of Individual and Cluster Level of Service

Children 6-36 Months of Age—Uganda
Logistic Regression Model

Individual Level

URBAN (n=297)
RURAL (n=1623)

Urban Rural

tp�.05 fp~.O1
Model controls for age of child, sex of child, age of mother, education of
mother, birth order, breastfeeding, articles owned, and individual level
of water service.
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Flush Toilet

No Toilet

1 .0

1 .40

1 .0

1 .93

URBAN (n=297)
RURAL (n=1610)

Cluster Level

High 1.0 N/C

Low 1.97 N/C
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Table 18

Relative Odds Ratio of Stunting by
Explanatory Variables

Children 6-36 Months of Age—Uganda
Logistic Regression Analysis

Reference
Category Urban

Age of Child (6-month intervals)

Male
Female

First
2-5
Sixth or higher

� 6 months
< 6 months

Piped in-house
Yard Tap
Outside HH

1.00
.89

1.00
.741:

.76 1.32
1.00 1.00
1.20 .88

1.00 1.00
.23* .71

1.00 1.00
1.52 N/C
2.69 1 .75

URBAN: n=297, 28.1% stunted
RURAL: n=1623, 48.3% stunted ‘p�.lO tp�.05 fp~.O1

Variable Rural

< 20 years 1.96 .67t
20-34 years 1.00 1.00

� 35 years 2.52 .68t

None 3.921: 1.44
Primary school 1 .00 1 .43
Secondary or higher 1 .00 1 .00

Sex of Child

Age of Mother

Education of Mother

Birth Order

areastfeeding

Articles Owned

Individual Water
Supply

Cluster Level of
Sanitation

One or more 1 .00 1 .00
None 1.19 1.551:

High
Low

1.00
1 .97

1.00
N/C
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Chapter 7

ZIMBABWE

7.1 Country Overview’

Thelandlockedcountryof Zimbabwehasatotal areaof 390,580km2.The climateis tropical
but altitude Is relatively high with significant variation in rainfall betweenvalleys and
mountains.Most of the country is underlain with granitesand other igneous rocks which
provideforZimbabwe’ssignificantmineralwealth.Thereareadequatesuppliesof surfaceand
groundwaterfor electrical power,domestic,industrial, and irrigation use.

At independencein 1980,over70 percentof Zimbabwe’spopulationlived in ruralareas,with
the vastmajority living in communallands,characterizedby very low socioeconomicstatusof
households,lack of basicservices,anda largeundevelopedsubsistenceeconomy.In 1990,
82 percentof the rural populationwas in communallands.By 1990,55 percentof the rural
populationin communalareashadaccessto potablewatercomparedto 33 percentin 1980;
and21 percenthadaccessto sanitationfacilities comparedto 15 percentin 1980. In spite of
this progress,enormousdifferencesremainbetweenlevelsof servicein urbanandruralareas.

The increasein service levels in communal lands has beenmadepossible by the gradual
developmentof astructurednationalprogram,IntegratedRural WaterSupplyandSanitation
Program, whose strategiesare derived from a 1985 Water Master Plan and whose
coordinationhasbeenensuredby an inter-ministerialNationalAction Committee.

The governmentandkey donorshaveexpressedincreasingconcernoverthe sustainabiityof
the ruralWS&S programin termsof continuing its impetus,maintainingfacilities, andensuring
that it meetsthe needsof andbenefitsthe rural population. Theseconcernsextendbeyond
the specificprogramto thebroaderquestionof meetingthe demandsof the ruralpopulation
for infrastructure services, and to even broader questionsconcerningthe appropriate
institutionalandfinancialframeworkfor ruraldevelopmentin Zimbabwe.A World BankSector
Reviewcarriedout in early1992addressestheseissuesandfocuseson majorchallengesand
responsesto sustainingrural WS&S services.

country overviewandstatisticsareprovidedfor eachcountry for thewaterandsanitationsector.These
dataaretakenfromtheWorld BankWaterandSanitationProgram(UNDP/WB 1992) WS&S coveragefigures
are basedon individual governmentdefinitions of accessto improvedfacilities. For communalfacilities such as
standplpes,wells, or springs,accessis typically definedas the percentageof populationliving within aspecified
distance, usually200meters,of an improved facility. Suchcoveragefiguresareunderstoodto beestimatesbutare
includedto providea referencepoint to comparegovernmentestimatesof coveragewith thosedeterminedfrom
the DHS survey. Definitions of urban and rural are also country specific and depend on census bureau
classificationswhich may vary amongcountries
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COUNTRY STATISTICS (1991)

Population:9.8 M Urban: 28% Rural: 72%
GNP per capita: $640
Child mortality rate: 90
Watercoverage: Urban: (1990) 100% Rural: 55%
Sanitationcoverage: Urban: (1990) 100% Rural: 21%

7.2 Methodology

The generalmethodologyusedis describedin Chapter2. Issuesspecific to the Zimbabwe
analysisare noted here.

7.2.1 DemographicandHealth Survey

The ZimbabweDemographicand Health Survey was carried out by the CentralStatistical
Office as part of the Zimbabwe National Household Survey Capability Programmewith
technicalassistanceprovided by IRD through the DHS Project. Fieldwork was conducted
betweenSeptember1988 and January1989.

The sampleframefor the surveywasbasedon the RevisedZimbabweMasterSamplewhich
is asubsampleof theoriginal Zimbabwe Master Sample.The surveyused atwo-stagesample
with censusenumerationareasservingasthe primarysamplingunit. Thesampleincluded167
of the273enumerationareas,of which 114wererural and 53 urban. The secondstageunits,
households, were drawn systematicallyfrom the householdsresiding in the selected
enumerationareas.

Respondentsfor the surveywere 4,201womenbetweenthe agesof 15 and 49. Datawere
collected from each woman on various topics, induding a complete birth history, health
Information on her childrenunder5 yearsof age,and anthropometric measurementsof her
chickenbetweenthe agesof 0 and60 months.The data file constructedfor this analysisis
a child level file, i.e., eachrecord is a child with the mother’s informationattached.

7.2.2 Water andSanitation Variable Definitions

Water—Each respondentwasaskedthe question:“What is the major sourceof drinkingwater
for members of your household?”Responseswere grouped into threecategories:

• Piped In-house:Runningwater piped to a location inside the house.
• Yard tap: Running water from a standpipe outside of the house but within the

household compound.
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• Outside the household: This includespublic standpipes,boreholes,protectedand
unprotected wells, rainwater, protected and unprotected springs, water delivered by
tanker truck, and surface water sources—rivers, lakes, and dams.

Sanitation—Each respondent was asked the question: “What kind of toilet facility do
membersof your household use?” Responseswere divided into three categories:

• Flush toilets

• Latrines: Blair toilet or pit latrines.

• No sanitaryfacilities

Cluster level of sanitation—Sanitation was redefined asa dichotomous variable. A child
wascoded (0) if a flush toilet waspresent in the householdor coded (1) if either a latrine or
no sanitaryfacilities were available. The cluster levelof sanitation wasthencoded (0) for “high
cluster level of sanitation” if 75 percent or more of the children in the cluster had accessto a
flush toilet or coded (1) for “low cluster level of sanitation” if lessthan75 percent of children
in the clusterhad accessto a flush toilet. Each child wasthen assigneda value, 0 or 1, for the
level of sanitation in the cluster in which he or she lives.

7.2.3 Selection of Children for Analysis

Inclusion criteria for this analysiswere live children, 6 to 36 months of ageat the time of the
questionnaire, who had height measured and agerecorded. Excluded from analysis were
children who weretwins, children not currently residing In the mother’s (respondent’s) home,
children whosemother (respondent) wasa visitor in the current household, and families that
had changed residencessince the child’s birth. Also excluded were children who lived in a
cluster containing a total of lessthan four children under 5 years of age. Of a total of 1,374
children meetingthe inclusioncriteria, 191 or 14 percent were excludedbasedon the above
criteria.

7.3 Results

The percentage of children with accessto each of the three levels of water service varied
dramaticallybetweenurbanandrural areasof Zimbabwe(Figure26). A higher percentageof
children had accessto water piped in-house in urban areas (82.0%) than in rural areas
(1.9%). Similarly, a higher percentage of children had accessto yard taps in urban areas
(15.5%) than in rural areas (6.9%). A much higher percentageof childrenhad accessonly
to water sourcesoutsidethe household in rural areas (91.1%) than in urban areas (2.5%).
Overall, the pattern is for virtually all urban households to have accessto piped water within
the houseor compound and for virtually all rural householdsto have accessonly to water
sourcesoutsidethe houseand compound.
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Availability of sanitationserviceswas also dramaticallybetter in urban than in rural areas
(Figure 27). Hush toilets were available to practically all (98.0%) of urban children’s
households,but wereavailableto only 3.6%of ruralchildren’shouseholds.Virtually no urban
children lived in householdswithout accessto aflush toilet, whereas41.5% of rural children
lived in ahouseholdwith accessonly to a latrine andoverhalf (54.9%)of ruralchildren lived
in ahouseholdwith accessto no sanitationservicesof anytype.

The age distribution of stunting was similar in both urban and rural settings (Figure 28).
However, the proportion of children stuntedis consistentlylower In urban children thanin
rural children in eachagegrouping. Overall, only 16% of urbanchildren were stuntedand
overa third of rural children werestunted(34.9%).

Theproportionof childrenstuntedwasassociatedwith the levelof waterservicein bothurban
andrural areas(Figure 29). Stuntingin childrenof householdswith in-housepipedwaterwas
about two-thirds that of children in householdswith yard taps in both urban and rural
areas(14.9%vs. 23.1% for urban children, and 22.2% vs. 32.3% for rural children,
respectively).The associationbetweenstunting and water source outside the household
showedno clearpattern,with apercentagestuntedin rural children similar to that of rural
childrenwith yardtaps(35.4% vs. 32.3%,outsidehouseholdvs. yard tap,respectively)and
an apparentlylowerpercentageof childrenstuntedwith watersourcesoutsidethehousehold
in urban areas(16.7% vs. 23.1%, outsidehouseholdvs. yard tap, respectively).

The relationshipbetweenstunting andlevel of water servicewas examinedusing a logistic
regressionmodelcontrolling for the child’s ageandsex, mother’s age,mother’s education,
birth order, breastfeedinghistory, numberof articlesowned, and level of sanitationservice
(Table 19). Pipedin-housewaterwasusedas the referencecategoryin bothurban andrural
children. In urbanareas,the highestrelativeoddsratiofor stuntingis in children in households
with accessonly to watersourcesoutsidethe household (ROR 2.02), a risk only slightly
greaterthanthatassociatedwith yard taps (ROR 1.85). In rural areasthereis aparadoxical
effect of adecreasedrisk of stuntingassociatedwith lower levelsof waterservice(ROR .55
for yard tapsandROR .52for watersourceoutsidethe household).It shouldberecalledthat
veryfew rural children live in householdswith accessto in-housepipedwater(Figure26), the
estimatesofbRORare not precise,andtheseresultsshould be Interpretedwith caution.

The proportion of children stuntedwas also associatedwith the sanitationlevel of service
(Figure30). Stuntingwaslower in childrenwith accessto aflush toilet in both urbanandrural
areas(15.7% and11.8% respectively)whencomparedto thosewith accessto latrines(urban,
50.0% andrural, 28.8%) andto thosewith no accessto sanitaryservices(rural, 41.1%,
urban wasnot calculabledueto the smallnumberin this group). This associationwas also I
examinedin the logistic regressionmodel controlling for level of water service and other
variablesas in Table 19. In this model, the largeeffectsof level of sanitationserviceon risk
of stunting are dear and dramatic (Table 20). The risk of stunting in children living in
householdswith accessto a latrine was four timesthat of children living in householdswith
accessto aflush toilet, in bothurbanandruralareas.In rural areas,the riskincreasedto over
six-fold (ROR, 6.45) whenno sanitationserviceswhatsoeverwereavailableto the household. I
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The proportion of children stuntedwas associatedwith the community (cluster) level of
sanitationIn urbanZimbabwe(Figure31). The proportionof childrenstuntedin communities
with alow level of sanitationwasover twicethat of children living in communitieswith a high
level of sanitation(33.3% vs. 15.9%, low clusterlevel of sanitationvs. high dusterlevel of
sanitation).Of the four childrenwho live in onecommunity with ahigh level of sanitationin
rural Zimbabwe,nonewerestunted.By comparison,35% of the over900 childrenwho lived
In communitieswith a low level of sanitationin rural Zimbabwewerestunted.

Whenthe risk of stuntingassociatedwith lack of individual accessto sanitationservicesand
therisk of stuntingassociatedwith low communitylevelsof sanitationarecompared,the effect
of poorersanitationserviceon the risk of stuntingIs evenmoredramaticfor communitylevel
of sanitation (Table 21). In urban areas,the risk of stunting associatedwith living In a
householdwithout accessto a flush toilet is 2.32, whereasthe risk of stuntingfrom living in
acommunitywith alow levelof sanitationis 4.19. In rural areasthesimilar risksare5.20and
30.40.

The individual effects of the control variables,individual watersupply and cluster level of
sanitationon stuntingin children in the logistic regressionmodelaresummarizedIn Table22.
By comparisonwith clusterlevel of sanitation,the effect of differentlevelsof waterserviceon
the risk of stunting in children Is modest. Of all of the risk factorsfor stuntingstudiedIn
Zimbabwe and presentedin Table 22, community level of sanitation is by far the most
important.
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Table 19

Relative Odds Ratio of Stunting by
Individual Level of Service—Water

Children 6-36 Months of Age—Zimbabwe
Logistic Regression Model

Urban Rural

Piped In-house 1 .0 1 .0

Yard Tap 1.85 .55

Outside HH 2.02 .52

URBAN (n=251)
RURAL (n=932)

*p~lo tp~.O5

Model controls for age of child, sex of child,
age of mother, education of mother, birth order,
breastfeeding, articles owned, and individual level
of sanitation service.
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Table 20

Relative Odds Ratio of Stunting by
Individual Level of Service—Sanitation

Children 6-36 Months of Age—Zimbabwe
Logistic Regression Model

Urban Rural

Flush Toilet 1 .0 1 .0

Latrine 4.10 4.19t

None NIC 6.45~

URBAN (n=251)
RURAL (n=932)

tp�.05 1p~.O1

Model controls for age of child, sex of child, age of mother,
education of mother, birth order, breastleeding, articles owned,
and individual level of water service.
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Table 21

Relative Odds Ratio of Stunting by Sanitation
Comparison of Individual and Cluster Level of Service

Children 6-36 Months of Age—Zimbabwe
Logistic Regression Model

Individual Level

URBAN (n~252)
RURAL(n=932)

Urban Rural

*p�.1O tp~.O5 1p~.Ol

Model controls for age of child, sex of child, age of mother, education
of mother, birth order, breastfeeding, articles owned, and individual
level of water service.
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Flush Toilet

No Toilet

1 .0

2.32

1 .0

5.20t

URBAN (n=251)
RURAL (n=932)

Cluster Level

High 1.0 1.0

Low 4.19~ 30.40
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Table 22

Relative Odds Ratio of Stunting by
Explanatory Variables

Children 6-36 Months of Age—Zimbabwe
Logistic Regression Analysis

Reference
Categoiy Urban

(6-month intervals)

Male 1 .00 1 .00
Female 2.34t .70*

<20 years 2.17 1.17
20-34 years 1.00 1 .00
� 35 years 2.65 .92

None .23 2.14t
Primary school 1 .1 6 1 .45
Secondary or higher 1 .00 1 .00

First .87 .98
2-5 1 .00 1 .00
Sixth or higher 1.05 1.18

� 6 months 1 .00 1 .00
< 6 months .41 .33

One or more 1.00 1.00
None 1 .47 1 .33t

Piped in-house 1 .00 1 .00
YardTap 2.11 1.15
Outside HH 1 .38 1 .43

1.00 1.00
4.19* 30.40

URBAN: n~252,16.5% stunted
RURAL: n’-932, 34.9% stunted * p ~ .10 t p ~ .05 1 p ~ .01

Variable Rural

Age of Child

Sex of Child

Age of Mother

Education of Mother

Birth Order

Breastfeeding

Articles Owned

Individual Water Supply

Cluster Level of Sanitation High
Low
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Chapter 8

CROSS-COUNTRY COMPARISONS

In the preceding chapters, individual country analyses havebeen presented.As the countries
werechosen to provide a rangeof conditions in Africa, there are some interesting cross-
country comparisons to be examined relatedto:

• Levels of service

• Relationship of stunting to water services

• Relationship of stunting to sanitation

• Interaction of water supply and sanitation services

8.1 Levels of Service(Table 23)

Water service:The level of water service is generally low. Rural water services lag behind
urban level of service. In rural areas, the proportion of homes with in-house, piped water
ranges from 0% in Mali to 4% in Nigeria. For urban areas, the range is from 7% In Uganda
to an impressive 82% of families in Zimbabwe with in-house, piped water supplies.

Sanitation services:The level of sanitation services is lower than water supplies, and urban-
rural disparities are even greater. In Zimbabwe, 98% of urban families have flush toilets,
whereas 55% of rural families have no sanitary facilities at all—neither flush toilet nor latrine.
In rural areas, the proportion of families without access to sanitary facilities ranges from 17%
In Uganda to 55% In Zimbabwe. In urban areas, the propoition of families without access
ranges from ~ in Uganda to 32% in Nigeria.

It is interesting to note, however, that sanitation coverage is generally higher, much higher in
rural areas, than is estimated by government agencies.

8.2 RelationshIp of Stunting to Water Services(Table 24)

In uthan areas, improved water services are consistently associated with decreased risk of
stunting in children, except in Nigeria. This association is made with statistical certainty in one
case, Ghana, where the risk of stunting in children in homes with non-piped water service Is
greater than the risk of stunting in children in homes with in-house, piped water supplies
(relative odds ratio or ROR = 2.6).

The association between stunting and level of water services is less consistent or clear in rural
areas. In Ghana, improved water services appear to be associated with a decreased risk of
stunting, while in Mali, Nigeria, Zimbabwe, and Uganda no such association Is found.
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Conceptual models of multiple routes of transmission of water and sanitation-related diseases
suggest that improved water supply alone may have no, or a very limited, effect on reducing
the incidence of disease where the level of sanitation is low and environmental contamination
Is high. This may be the case here.

Table 23

Percent Coverage of Households with Various Levels of
Water and Sanitation Services1

Cross-Country Comparisons

Ghana Mall Nigeria Uganda Zimbab we

1 Percent of households surveyed, rounded to the nearest percent.
2 Improved water supply: Ghana—public standpipe; Mali—household

standpipe; Uganda—yard tap; Zimbabwe—yard tap.
~ Unimproved water supply: Ghana—non-piped; Mali—non-piped,

well; Nigeria —public

outside household;
Nigeria—non-piped; Uganda—outside household (includes standpipe); Zimbabwe—outside
household (includes standpipe).

8.3 RelationshIp of Stunting to Sanitation (Table 24)

The association between poor sanitation and risk of stunting is stronger and more consistent
across countries than Is the association between poor water services and risk of stunting.

This difference is most dramatic In rural Zimbabwe. Whereas water services had no association
with risk of stunting, low level of sanitation had a dramatic association with stunting, with a
risk of stunting 5 times greater in children in families with latrines or no sanitary services when
compared to children in families with flush toilets.
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In-house

Improved2

Unimproved3

Individual Sanitation

Flush Toilet

Latrine

None

U R

29 1

38 9

34 90

10 1

75

16 32

U R

12 0

35 12

53 88

1 0

97 58

1 43

U R

33 4

31 7

36 89

31 1

40 62

32 36

U R

7 <1

19 <1

74 99

28 1

72 82

<1 17

U R

82 2

16 7
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Interestingly, there was no apparent lower risk of stunting in families who had access to a
latrine when compared to families with no access to sanitation services. This is similar to
previous findings from Guatemala (Bateman and Smith 1991) and is not surprising since the
latrine category does not distinguish used vs. unused, sanitary vs. unsanitary, and well
maintained vs. poorly maintained latrines. We cannot examine the health benefits of well
maintained, sanitary latrines used by the whole family—where health benefits would be
expected—using the data analyzed in this study.

The community, or cluster, level of sanitation had a closer association with risk of stunting in
children than did individual family access to improved sanitation. This finding was, again,
dramatic in Zimbabwe, and was consistently higher in Ghana, Mali and Uganda. In urban
Nigeria, the association between stunting and community level of sanitation was slightly less
than with individual family access to improved sanitation.

8.4 Interaction of Water Supply and Sanitation Services

A direct examination of the interaction of water supply and sanitation was not possible in this
analysis. Nonetheless, we speculated based on the data that for health benefits (as measured
by stunting) to be realized from water supply interventions, there must be a low level of
environmental contamination (i.e., a high level of community sanitation). With a high level
of environmental contamination, the beneficial impact on health of improved water supply may
be greatly reduced or even nullified. The data collected show considerable variation in the
relationship between water supply and risk of stunting in children (Table 24), perhaps because
of the variations in community level of sanitation.

We can examine how this relationship between water supply and health varies with the level
of sanitation in a simple fashion in this analysis. The availability of improved sanitation is
relatively low and the proportion of families with no access to any type of sanitation service
Is relatively high in the rural areas studied (Table 23). There is little association between
improved water services and reduced risk of stunting in these same rural areas (Table 24).
Comparing the urban areas of Ghana, Nigeria, Uganda, and Zimbabwe is more interesting.
Urban Mali is not included because of the absence of flush toilets and unique water supply
definitions used there. In Table 23 we see that in urban Uganda and Zimbabwe there Is
relatively high coverage with flush toilets (28% and 98%, respectively) and a low proportion
of families without access to any type of sanitation (<1% in each case). Inspection of Table
24 shows that there Is an apparent association between poorer levels of water service and risk
of stunting in these same areas (ROR 1.0, 1.7, 3.0 and ROR 1.0, 1.9, 2.0 for in-house,
Improved, unimproved water supply in Uganda and Zimbabwe, respectively). Similarly, in
urban Ghana, with a lower proportion of flush toilets (10%) and a higher proportion of
families with no access to sanitation services (16%), there is an apparent association between
poorer levels of water service and risk of stunting (ROR 1.0, 1.7, 2.6).

Urban NigerIa has a relatively large proportion of families with access to a flush toilet (31%),
but also has a relatively high proportion of families without access to sanitation services of any
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type (32%). That this indicates that the urban Nigerian environment has relatively more fecal
contamination is illustrated by the observation that, while the proportions of families with a
flush toilet and the proportions of families living in a community with a high level of sanitation
are similar in urban Uganda and Nigeria, the proportion of families in urban Nigeria that live
In a community with a high level of sanitation is only 16 percent (calculated from data in
Figure 19), only half the number of families that have flush toilets themselves (31%, Table
23). In this relatively contaminated urban environment in Nigeria, no association between level
of water service and risk of stunting is seen (ROR 1.0, 1.2, 1.1). This rather crude analysis
supports the speculation that the key intervention to increase the health benefits in urban
Nigeria has less to do with the water services themselves, and more to do with the provision
of sanitation services to the 32% of the population that currently lacks them.
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Table 24

Relative Odds Ratios for Stunting by
Individual and Cluster Level of Service1

Cross-Country Comparisons

Individual Water2

In-house

Improved

Unimproved

Individual Sanitation3

Flush Toilet 1.0 1 .0

Latrine 4.1 4.2t

None 6.51:

Individual Sanitation4

Improved 1.0 1.0

None 2.3 5.2t

Cluster Sanitation4

1.0

30.4

~p~.1O tp�.O5 ~p~.O1

1 Relative odds ratio rounded out to the nearest 0.1. Those left blank are not calculable.
2 From Tables 3,7, 11, 15, 19

~From Tables 4, 12. 16,20
~From Tables 5,9, 13. 17

U R U R

Ghana Ma/f Nigeria Uganda Zimbabwe

1.0

1.7

2.61:

1.0

1.4

1.7

1.0

1.5

1.3

U R

1.0 1.0

1.2 .9

1.1 .8

1.0

.6

U

1.0

1.9

2.0

R

1.0

.6

.5

U R

1.0 1.0

1 .7

3.0 1.0

1.0 1.0

1.4 1.9

2.0

1.0 1.0

1.4 1.9

1.0

2.0

1.0

1.0

1.4

1.0 1.0

1.3 1.3~

1.0 1.0

1.5 1.1

1.0

1 .9

1.6

1.0

1 .8

1.0 1.0

1.0 1.4

1.0

2.7$

1.7 *

1.0

2.6*

1.0

1.8*

High

Low

1.0

1 .3

1.0

1 ~5*

1.0

4.2
*
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Chapter 9

CONCLUSIONS AND RECOMMENDATIONS

The resultsof thisstudyprovideseveralconclusionsandrecommendationsthat areaddressed
to plannersof watersupply andsanitationprojectsin Africa butalsohavebroadapplications
elsewhere.

9.1 Conclusions

1) In Africa, as In other regions,rural areasJagbehind urban areasIn watersupply and
sanitationcoverage,andsanitationlagsbehindwatersupplycoveragein both urbanand
rural areas.

2) DHS estimatesof accessto WS&S facilitiesvary from governmentestimatesof coverage,
sometimesdrasticallyso. Rural sanitationcoverageis much higherthanthought. DHS
dataon watersupplycoveragecouldnotbe comparedto governmentestimatesbecause
of differing definitions.

3) The associationbetweenimprovedsanitationandhealthis asstrongorstrongerthanthe
associationbetweenimprovedwatersuppliesandhealth.

4) Whenviewedfrom ahealthbenefitperspective,communitylevel of sanitationis amore
importantmeasurethanindividual householdaccessto improvedsanitation.

5) Healthbenefitsmaynot beseenwith improved watersuppliesin areaswherethe overall
level of sanitationis low—that Is, wherethe overalllevel of environmentalcontamination
Ishigh. In somecases,suchasurban Nigeria, the first priority for improving healthmay
beto improvelocalsanitation,ratherthanto expandcoverageof improvedwatersupplies.

6) Watersuppliesshouldbe ascloseto the point of useaspossibleto maximizethe health
benefit. Water supplies that are piped to the point of use axe optimal becauseit is
convenientto usemuch more water, andthereforeto improve hygiene.Further, with
piped-in water, thereis no needfor in-housestorageof water, acommon sourceof
contamination.

7) Healthbenefitsof improvedwatersupplyandsanitationservicescanbe seenonly if the
improved servicesare used, used properly and by the whole family, and properly
maintained.The simple physical existenceof improved services (or improperly used
services)providesno healthbenefit.
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9.2 Recommendations

1) Increased emphasis on improved sanitation relative to improved water suppliesis needed
If health benefits are to be realized. Coordination and balance of water supply and
sanitation services is necessary.

2) In projects where health benefits are an ot~ective,the goaland evaluation indicator should

be to provide Improved sanitation to at least 75 percent of the community. Sanitation
coverage of less than 75 percent still places those with improved sanitation In their homes
at risk because of the poor environmental conditions surrounding them.

3) In areas where some improvement in water supplies has been achieved but sanitation

coverage is low, the highest priority, from a health benefit point of view, is to Improve
sanitation coverage and reduce environmental contamination.

4) It is important to assure that improved water supplies are as close to the home as possible,
preferably inside the house.

5) Attention must always be given to assuring sustainabiity of WS&S services by establishing
appropriate institutional structures to manage, operate, and maintain the services.
Appropriate use of improved services must also be assured. This requires a variety of
strategies:

• Services should be of culturally appropriate and affordable design. They should be
culturally appropriate to assure acceptability and use, and affordable to allow initial
acquisition of services ~4 long-term sustainabiity of services.

• Hygiene education should be a part of water and sanitation projects and programs to
maximize health benefits through the proper use of services and facilities. This
education requires monitoring, evaluation, and, where necessary, adjustments to
assure its effectiveness in promoting appropriate, sustainable hygiene behavior.

• These strategies will be greatly enhanced by assuring community participation so that
the services are acceptable to the designated populations and meet their needs. This
applies not only In construction and maintenance, but also in the design of hardware
and software (hygiene education) components of the services.
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