-

View metadata, citation and similar papers at gore.ac.uk brought to you byff CORE

provided by IDS OpenDocs

Prevalence and Costs of Childhood Diarrhoea
In the Sums of Dhaka

M.JAHANGIRALAM

Department of Economics and Social Sciences (ESS
BRAC University
Dhaka, Bangladesh

November 2009

South Asian Network for Devel opment and Environmental Economics (SANDEE)
PO Box 8975, EPC 1056
Kathmandu, Nepal

SANDEE Working Paper No. 46-09



https://core.ac.uk/display/286040259?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Published by the South Asian Network for Devel opment and Environmental Economics
(SANDEE)

PO Box 8975, EPC 1056 Kathmandu, Nepal.

Telephone: 977-1-5003222 Fax: 977-1-5003277

SANDEE research reports are the output of research projects supported by the South
Asian Network for Development and Environmental Economics. The reports have been
peer reviewed and edited. A summary of the findings of SANDEE reports are also
available as SANDEE Policy Briefs.

National Library of Nepal Catalogue Service:

M. Jahangir Alam
Preva ence and Costsof Childhood Diarrhoeain the Sumsof Dhaka

(SANDEE Working Papers, ISSN 1893-1891; 2009- WP 46)

ISBN: 978 - 9937 -8218 - 0 - 3

Key words:

Diarrhoea

Child

Cost

Behavioura factors
HurdleMode

o v DN P

The views expressed in this publication are those of the author and do not necessarily
represent those of the South Asian Network for Development and Environmental
Economics or its sponsors unless otherwise stated.

Il SANDEE Working Paper No. 46-09



The South Asian Network for Development and
Environmental Economics

The South Asian Network for Devel opment and Environmental Economics(SANDEE) isa
regiond network that bringstogether andystsfrom different countriesin SouthAsato address
environment-devel opment problems. SANDEFE  sactivitiesincluderesearch support, training,
and information dissemination. Please seewww.sandeeonline.or g for further information
about SANDEE.

SANDEE isfinancialy supported by International Devel opment Research Center (IDRC),
The Ford Foundation, Swedish International Devel opment Cooperation Agency (SIDA),
theWorld Bank and the Norwegian Agency for Development Cooperation (NORAD). The
opinionsexpressed in thispaper are the author’sand do not necessarily represent those of
SANDEE'sdonors.

The Working Paper seriesisbased on research funded by SANDEE and supported with
technical assistance from network members, SANDEE staff and advisors.

Advisor
Subhrendu Pattanayak

Technical Editor
PriyaShyamsundar

English Editor
Carmen Wickramagamage

Comments should be sent to M. Jahangir Alam, Department of Economics and Social Sciences

(ESS), BRAC University, Dhaka, Bangladesh, Email: jahangir@bracu.ac.bd

SANDEE Working Paper No. 46-09






TABLE OF CONTENTS

1. INTRODUCTION

2. DETERMINANTSAND COSTSOF CHILD DIARRHOEA:
THEBACKGROUND TOTHESTUDY

3. STUDY AREAAND SAMPLING

4. METHODSOFESTIMATION

4.1
4.2
4.3
4.4

THEECONOMETRIC MODEL

MODEL SPECIFICATION TEST
DEPENDENT VARIABLES
INDEPENDENT VARIABLES

4.4.1 ENGINEERINGVARIABLES
4.4.2 BEHAVIOURAL VARIABLES
4.4.3 SOCIO-ECONOMIC VARIABLES

5. RESULTSAND DISCUSSIONS

5.1

5.2

5.3

MEAN TEST BETWEEN AFFECTED AND UNAFFECTED
HOUSEHOLDS

EMPIRICAL RESULTS

5.2.1 PREVALENCE OF CHILD DIARRHOEA

5.2.2 DURATION OF CHILD DIARRHOEA EPISODE

COST AND SENSITIVITY ANALY SISOF CHILD DIARRHOEA

6. CONCLUSIONSAND POLICY RECOMMENDATIONS

7  ACKNOWLEDGEMENTS

REFERENCES

Tablel:
Table2:
Table3:
Table4:

LIST OFTABLES

Cost of Child Diarrhoeaper Child per Episode
Socio-Economic Conditionsof Sum Households
Variable Explanationsand Expected Sign
Descriptive Statistics

SANDEE Working Paper No. 46-09

O NNNO O 01O

(o]

10
1n
12

14

15

16

19
19
20
21



Tables:

Table6:
Table7:
Table8:
Table9:
Table10:
Table11:

Figurel:
Figure2:

Negative Binomia-Logit Hurdle Regression of the Prevaence of
Child Diarrhoeaand Duration

Different Typesof Cost of Child Diarrhoea(BDT) (15 days)

Sengitivity Analysisof the Cost of Child Diarrhoea(BDT) (15 days)
Probability of Diarrhoeal Attack for aChild

Yearly Cost of Child Diarrhoea

Yearly Expected Cost (BDT) of aRepresentative Child Diarrhoea
Yearly Expected Cost (BDT) for Children of aRepresentative Household

LIST OF FIGURES

Duration of Child Diarrhoeawithinthe Recall Period of 15 days
Specification Test

APPENDICES

APPENDIX 1: DMA MAP
APPENDIX 2: LITERATUREREVIEW
APPENDIX 3: QUESTIONNAIRE

Vi

SANDEE Working Paper No. 46-09

22

22
23
23
23
24
24

25
26

27
28
29



Abstract

Diarrhoeaisacommon water-borne disease among slum childrenin Bangladesh. Thisstudy
seeksto identify the engineering, behavioural and socio-economic determinantsof childhood
diarrhoeaand itsduration and to computethe resulting costsborne by dum dwellers. Thestudy
is based on a survey of 480 householdsin 32 slumsin Dhaka. Nearly 50 percent of Sslum
househol dsreported diarrhoea episodes during therecall period of 15 days, with an average
duration of 3.76 daysof diarrhoea. The cost of child diarrhoeaper episoderangesfromBDT
124 (USD 1.81)toBDT 276 (USD 4). Theannual cost of child diarrhoeafor arepresentative
childrangesfromBDT 296 (USD 4.29) toBDT 656 (USD 9.51) based on assumptions about
thevaueof lesuretimelost by caregivers. Theyearly cost of child diarrhoeafor arepresentative
household rangesfrom BDT 378 (USD 5.49) to BDT 837 (USD12.15) or 0.6 percentto 1.3
percent of annua householdincome. Participationin NGO hygiene awarenessactivities, owning
aradio andtelevision, the mother’seducation level and hand washing reducethe probability of
childhood diarrhoeawhile participationin NGO hygieneawareness activities, adoption of hand
washing practi ces, and res dencein asemi-pucca house structure reduce the duration of childhood
diarrhoea. Our study suggeststhat morefocuson water storage and hand washingin NGO and
mediacampaigns and more concerted effortsby the stateto provide clean water 24 hoursaday
todum communitieswould go along way towardscontrolling theincidenceof childhood diarrhoea.

Keywords: Diarrhoea, Child, Cost, Behavioural factors, Hurdle M odel

JEL Classifications: 112,118, Q51, Q53
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Prevalenceand Costsof Childhood Diarrhoeain the
Slumsof Dhaka

M. Jahangir Alam

1. Introduction

Diarrhoeal diseaseisone of thefiveleading causes of morbidity and mortality among children
aged between 0 and 5 years. Global estimates show that deaths dueto diarrhoea have declined
from 4.6 millionin the 1980s (Snyder and Merson, 1982) and 3.3 millioninthe 1990s (Bern et
al., 1992) to 2.5 million by theyear 2000 (Kosek et al., 2003). Much of the declineispossibly
duetoimprovementsin thetreatment and management of diarrhoeal disease and increased use
of ord rehydration therapy (ORT) inthedeve oping countries(WHO, 2004). However, morbidity
hasnot shown aparale decline despiteimprovementsininfrastructura facilitiesindevel oping
countries. Thisisprobably because of limited changesin behavioura factorswhen it comesto
persond hygiene such ashand washing and low level sof awarenesson disease prevention. The
incidence of diarrhoeaattacks among children per year in the devel oping countrieswasat 3.2
episodes per childin 2000 (Kosek et al., 2003).

In Bangladesh diarrhoeal diseases continueto play asignificant roleamong the causes of death
among children bel ow 5 years of ageaccording to the I nterim Poverty Reduction Strategy Paper
(PRSP) published by the Government of Bangladeshin 2002. Thesechildrenaremalnourished
and therefore vulnerableto diarrhoearel ated deaths. Around 125,000 children under fivedie
each year fromdiarrhoes, i.e. 342 children per day as per the PRSP report.

AsBangladeshisariverine country, floods areacommon natural hazard. Although diarrhoesl
diseasesare prevaent throughout the year, epidemicsof diarrhoeal diseasesand choleramainly
occur twiceayear —during the hot and humid summer monthsof April-May, and during and after
the monsoon floods from July to September (HSB, 2004). For example, from 30 July to 26
August 2007, 104,846 cases of diarrhoeaand 20 desaths were recorded in the flood affected
areas of Bangladesh (Case Fatality Rate = 0.02 percent) (WHO, 2007). During the same
period, 19,190 diarrhoeacaseswere admitted to the specialized hospital, Internationa Centre
for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), from flood affected areas across
Dhaka (WHO, 2007).

1 A standard definition of diarrhoea could be the passing of three or moreliquid stoolsin a 24-hour period,
with twelve or more loose or watery stoolsfor abreast-fed baby. Diarrhoeais generally characterized as
“acute watery”, “persistent” or “dysentery”. Acute watery diarrhoea has an abrupt beginning and lasts
less than 14 days. Persistent diarrhoea lasts more than 14 days, which generally results in significant
weight loss and nutritional problems. Dysentery is diarrhoea in which blood is obviously seen in the
faeces(WHO, 2007)
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Researchersfind the worst cases of diarrhoeain the urban slums? of Dhaka. 1nthese lums,
overcrowding and poor bas c amenities coupled with inadequate attention to persona hygiene
resultinagreater risk of infection. Water quality at the point-of-useisoften worsethan that at
the point-of-source because drinking water can become contaminated due to storage and
behavioura activities(Alam, 2007). Infact, inthe Dhakaslums, 27 percent of all deathsare
attributableto diarrhoea (Hussain, 1999). Furthermore, dehydration resulting from diarrhoea
causesother health related complicationsin children.

Inthisstudy, we seek to understand the prevalence of diarrhoeal diseasesamong childreninthe
urban dumsof Dhakaand to identify interventionsthat would improvethesituation. Thestudy
hastwo mgjor objectives. Thefirstistoidentify therisk and duration of child diarrhoeaand their
rel ationshi p to engineering, behavioural and socio-economicfactors. The second objectiveisto
compute the economic coststo lum householdsfrom diarrhoea. Very few studiesso far have
examined theimpactsof diarrhoeal diseaseon dum dwellers. We hopeto makeacontribution
to poverty reduction strategiesin Bangladesh by examining the health statusof dum children and
the costs borne by slum households with regard to sick children. Our study contributes to
current literatureon diarrhoeal costsby examining more carefully the opportunity costsassociated
with child careduring diarrhoea.

2. Determinantsand Costsof Child Diarrhoea: TheBackground tothe Study

Diarrhoeaisusudly attributed to ingestion of water or foods contaminated with faecal coliforms
or other pathogens, or faecal-oral contamination. Unsafewater supply, inadequate sanitation
facilities, and lack of awareness on personal hygiene cause 88 percent of diarrhoea attacks
(WHO, 2004). Age, nutritiona status, diet, drugs, immunologic status, useof rehydrationfluids,
methods of water storage and hand feeding practicesarethemgj or factorsaffecting the duration
of diarrhoea episodes (Mirza et al., 1997). Diarrhoea is amost preventable with hygiene
interventionsthat reduce contamination of hands, food and water aswel | asthe better management
of water and sanitationfacilities (Fewtrell et al., 2005).

Alberini et al. (1996) usesthetermsbehavioural and engineering to categorizefactorslinked
withtheincidenceand severity of diarrhoea. Theengineering factorsrefer mainly to clean water
sourcesand sanitation services (Checkley et al., 2004). Behavioural factorsfocuson household
behavioursand hygiene practices such as use of soap, hand washing practices by mother and
children before meal sand after defecation, theuse of alid while carrying and storing water and
boiling/treating water (Alberini et al., 1996; Han and Hliang, 1989; Knight et al., 1992; Hoque
etal., 1999; and Jalan et al., 2003). All thesefactorslead to changesin the exposureto risks
associated with diarrhoea.

In order to understand the implications of diarrhoeal diseases, we need to estimate the costs
borne by households. Researchers can use economic models that take into account the
behavioura responsesof householdsin order to carefully estimatethe monetary value of the cost

2 A slum is a cluster of compact settlements of 5 or more households which generally grow very
unsystematically and haphazardly on government or private vacant land and contain unhealthy living
conditions and atmosphere.

2 SANDEE Working Paper No. 46-09



of diarrhoedl attacks. Using such models, itisposs bleto show that anindividud’swillingnessto
pay (WTP) for asmall reductionin exposure of children to diarrhoea(Harrington and Portney,
1987) comprises|ogt earningsdueto diarrhoes, themargina cost of averting activities, themargina
medical expenditures and the monetary value of disutility caused by exposure of childrento
diarrhoea. For children, sick daysduring diarrhoed illnesshaveno real implicationin termsof
lossof income® but during the period of sick daystheattending parent(s) might loseincomeand/
or leisure, which should beincludedin the cost estimations. It isnot possible however todirectly
estimatethevaueof thedisutility dueto sicknessin children and their parents. Thus, inpractice,
researchers generally classify the WTP for diarrhoea reductions or, alternatively, the costs
associated with diarrhoea, into treatment costs, averting costsintermsof actionstakento avoid
sickness, and opportunity costsintermsof lost time.

Thecost of treatment of diarrhoeain devel oping countriesvariescons derably becauseof diverse
health care systems, differencesin hospital capacity, scope and sourcesof funding, the pricing
policy ondrugs, and differencesin per capitaincome (Phelps, 1992; Mohaghan and M ohaghan,
1996). Thereare several studiesthat estimate diarrhoeal costs. Patel et al. (2003), for instance,
estimatethat theaverage cost (direct medica, non-medica andindirect costs) of tregting diarrhoea
per child inurban Indiato be USD 14 per episode. Two other studiesfrom Indiaoffer dightly
different estimates. Dasgupta (2004) findstheannual cost of illnessdueto diarrhoeain urban
Delhi to beRs.1,094 (USD 25.41%) whilein Pune, Gokhale (1999) estimates coststo be USD
5.64 (but includesonly thedirect medical costs) for an average duration of 2.01 daysper episode
of diarrhoea. Inthe Philippines, theaverage medical costsper episodeof diarrhoeaareestimated
at USD 9and USD 7 respectively for urban and rural areaswhen the patient receivestreatment
at aprivate health centre (WHO, 2001). InlIndonesia, studieshave estimated diarrhoeal costsat
USD 2.27 per child (Lerman et al., 1985). Table 1 provides someestimates of the costsof child
diarrhoeain the developing countries. From this, we can seethat the cost per child per episode
of diarrhoearangesfromUSD 1.94toUSD 14inAsa

Most studies(Lerman et. al., 1985; Dasgupta, 2004) cal culatethe cost of child diarrhoeawithout
valuing the opportunity cost to the care-giving family members. Moreover, studiesoften do not
identify risk factors associated with the prevalence and duration of diarrhoeain urban slums.
Thisstudy not only identifiestheserisk factors but al so cal cul atesthetrestment cost (homeand
medical) along with theindirect opportunity costsof timeassociated with child diarrhoeainthe
urban slumsin Dhaka, Bangladesh. However, the costs estimated in thisstudy do not include
averting costs or the value of disutility from sickness. Thus, thisstudy providesalower bound
estimate of household WTPto reducediarrhoea. Nonetheless, such an estimate of the costs of
diarrhoeaisuseful in justifying publicinvestments and education campaignsto prevent and reduce
diarrhoed incidenceindums.

3 However, children canincur costsfrom diarrhoeaif it leadsto stunted growth, physically or mentally. For
example, if children that suffer from diarrhoeagrow up to be weaker than othersin their age cohort, then
they might collect lower wages (asfield labour, for instance) as adults.

4 USD1=Rs.43.05
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3. SudyAreaand Sampling

Thereareatotd of 1,925° dumswith 267,065 householdswithin the DhakaMetropolitan Area
(DMA). Approximately 95 percent of the slums contain fewer than 500 households. In 50
percent of the dumsthe primary water sourceisthetap.® Inthe case of the other dum-dwellers,
2.6 percent rely ontubewells, 0.4 percent on ponds, 1.3 percent onrivers, and 0.1 percent on
other sourcesfor drinking water. Theremaining 46 percent of the dumshave no specified water
sourcewith householdsfrom these lumshaving to search for awater source onadaily basis.
With regard to sanitation facilities, 12.3 percent of the dums possesswater-seded latrines, 21.5
and 22.6 percent possess open and pit latrines respectively while the remaining 43.6 percent
have no specified sanitation system.

The Dhaka Metropolitan Area (DMA), which isthe site for this study (see Appendix 1), is
divided into eight equal zones. Werandomly selected four Sl umsfrom each zoneto undertake
the household survey. Onaverage, each dum had 142 householdsand werandomly selected 15
householdsfrom each dum. We conducted ahousehold survey from 26 May, 2007, to 12 June,
2007. Wecollected dataon atotal of 480 householdsfrom 32 slums.

We used aconstant skipping factor (k) to determinethe number of householdsto be skippedin
order to select householdsfor theinterview. We obtained the value of the skipping factor by
dividing thetotal number of househol dswithin the particular um by the sub-samplesize, which
wasfixed at 15. The enumerator selected the first household at random on the basis of the
completedinterview or theunwillingness of the sel ected household to participateinthe survey.
The enumerator then skipped k households to the left and selected the next household and
subsequently skipped another k householdsand so on until theenumerator wasableto complete
15interviews.

Inour study, we define householdsasagroup of individual srelated by blood or marriageliving
on the same premises and sharing one set of cooking utensils. The principal respondentsto
guestionnairewerewomen becausewefdt they weremoreaware of the children’shealth condition
compared to themen of the household. We excluded househol dswithout any child between O-
5yearsfromthesurvey.

Wedivided the household survey into severa sub-components. We collected dataon household
members, household satus, household informeation on diarrhoes, the opportunity cost of diarrhoes,
water system, water collection and storage, behavioural factorsrelated to water use, sanitation
facility, sanitation use, awareness of and practicesrelating to persona hygiene.

Table2 presentssummary statisticsfrom our household survey. Theaverageageof respondents
(females) and the heads of the household were 27 and 34 yearsrespectively. The480 households

5> Whilethe author collected the data on the slum characteristics, water source and sanitation facility from
the Local Government Engineering Department, the cal cul ations were his own.

6 DhakaWater Supply and SewerageAuthority (DWASA) currently supplieswater to 75% of thecity area.
82% isin the form of ground water sources which are tapped through Deep Tube Wells (DTW), and the
remaining 18% is sourced from the water treatment plants (in Saidabad and Chandnighat) and two other
smaller unitsin Narayanganj (Haqueet al., 2006)
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inour samplehad atotal of 2,142 members. Theaverage, maximum and minimum sizeof a
household was4.46, 12 and 2 respectively. Theaverage monthly householdincomewasBDT
5,330 (USD 76)’. On average each household had morethan 1 child below the age of Syears
with the maximum reported number being 3 children.

613 children were below the age of 5 yearsin the surveyed househol dswith an average age of
2.65years. Of the613 childreninthesample, 298 had suffered from diarrhoeal attackswithin
therecdl period of 15 dayswith the average duration of adiarrhoeaepisode per child being 3.76
days. Figure 1(a) showsthe duration of child diarrhoeaand the percentage of children with
diarrhoeaamong the total number of children. Thefigure showsthat 51 percent of thetotal
number of children had no episodes of diarrhoeaduring therecall period. Approximately 12
percent of the children suffered from diarrhoeal attackslasting 2 dayswhile approximately 13
percent had an episodelasting for 3 days.

Figure 1(b) showsthe percentage of children with episodes of diarrhoeaand the duration of
those episodeswithintherecall period of 15 days. AsFigure 1(b) shows, theduration of child
diarrhoeaismostly between 2 and 3 dayswith 27 percent of the children suffering fromdiarrhoea
for 2 daysand 28 percent for 3 days. Approximately 5.7, 2 and 1 percent respectively of the
children surveyed suffered from diarrhoeafor 7, 10 and 15 days.

4. Methodsof Estimation
4.1 TheEconometricModed

Therearetwo aspectsto the problem of diarrhoeain dum households. Firstly, weneed to study
thefactorsthat influencethe probability of diarrhoeal occurrence. Secondly, weneedto examine
how different factors affect the duration of thediarrhoeal episode. The probability of having
diarrhoeaand the duration of the diarrhoeal episode are generally the result of two different
stochastic processes. While it is possible to explain the two processes by the same set of
explanatory variables, thesevariablesneed to beinterpreted differently for each case. Inestimating
theprevalenceand duration of diarrhoea, we notethat the variablechild diarrhoeaisbinary in
nature while we need to treat the data on the duration of diarrhoeaas count data. Inorder to
figure out how to estimatethe determinants of thesetwo variables, weneed to consder avariety
of models.

We estimate the probability or prevalence of child diarrhoeaby using aLogit Model and the
duration of diarrhoeaby using count datamodels. Inorder to estimatetheduration of diarrhoea,
wefirst use aPoisson Regression Model and test for over dispersion. Thisisbecauseif over
dispersonisfoundinthedata, itisbetter to useaNegative Binomia RegressonMode. However,
both the Poisson and Negative Binomial Moddshavealimitationin that they do not consider the
zero outcomes of the datagenerating processasqualitatively different from the positive ones
(Greene, 2007; Mullahy, 1986). Scholarshave proposed the Hurdle Model asan alternative

” USD1=BDT68.87
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model to overcomethislimitation (Mullahy, 1986). Inthisformulation, abinary probability
model determineswhether azero or non-zero outcomeoccurs. Inthelatter case, a(truncated)
Poisson or Negative Binomial distribution describesthe positive outcomes (Green, 2007). We
follow thisapproach and useamodel similar to that of Noronhaand Andrade (2002).

In this study, therefore, we construct a hurdle or two-part model where we specify two
parametrically independent likelihood functions, each representing astagein the estimation
procedure. We basethefirst likelihood function on thewhole sample, representing the binary
processwhether thechildisaffected by diarrhoeaor not. A vector of parameters(a,,a,) estimated
usingalogit Mode determinesthisprocess. We basethe second likelihood function on the sub-
samplegiven the count data (number of sick days) of childrenwho suffered from diarrhoea. A
vector of parameters(&,,4,) estimated using aNegative Binomia Model determinesthisprocess.

4.2 Modd Specification Test

We carried out specification tests of the different count datamodelsin order tojustify our use of
Negative Binomia HurdleModel against other availablemodels. Weused thelikelihood ratio
test (LR Test) for this purpose (Green, 2007; Cameron and Trivedi, 2005). Our hypotheses
testing proceduresareasfollows. First, wetest the existence of over dispersionin our dataso as
to select our model specification between the Poi sson type count datamodel s (Poi sson M odel
and Poisson HurdleM odel) and the Negative Binomia type count detamode s(Negetive Binomid
Model and Negative Binomial HurdleModel). If the over dispersion parameter equalszero,
then theNegative Binomia Mode andtheNegative Binomia HurdleM odd reduceto the Poisson
Model and the Poisson Hurdle Model respectively. Hence, we use the LR test to test the
following: (1) H,: Poisson Mode! against H,: Negative Binomia Model, and (2) H: Poisson
HurdleModel against H,.: Negative Binomial HurdleModel.

Second, in order to choose our model specification between the non-Hurdle count datamodel s
(Poisson Model and Negative Binomial Model) and the Hurdle count datamodel s (Poisson
HurdleMode and Negative Binomia HurdleModel), wetest two additional hypotheses. Since
the non-Hurdle count datamodel sand Hurdle count datamodel sare not nested with each other
inour model specification, weusethe L R test totest thefollowing: (3) H_: Poisson Moddl against
H,: PoissonHurdleMode!, and (4) H: Negative Binomia Model against H, : Negative Binomia
HurdleModd.

4.3 Dependent Variables

Our objectiveisto identify the determinants of child diarrhoeaand the duration of diarrhoea.
Thefirst dependent variablediarrhoeatakesavaueof 1if thechild suffersfrom diarrhoeawithin
therecall period of 15 daysand O otherwise. The second dependent variable duration explains
the number of sick daysthechild suffersfrom diarrhoeaonly if thefirst dependent variabletakes
thevalueof 1. Weassume herethat thefactorsdetermining child diarrhoeaand itsduration may
or may not bethe same.
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4.4 Independent Variables

Asprevioudly stated, factorsthat influence theincidenceof child diarrhoeaand itsduration are
rel ated to behavioural responses such aswashing handswith soap after defecation (Mirza et al.,
1997; Han and Hlaing, 1989), using strainersto purify drinking water, and thelevel of awareness
about the advantages of paying attentionto the quality of drinking water, persona hygieneand
sanitation (Fewtrell et al., 2005). Engineering factors such aswater source and sanitation also
affect diarrhoeaoccurrence and prevalence (Fewtrell et al., 2005). Based on our assessment of
theliterature (see Appendix 1), wetherefore use thefollowing independent variables.

For the purposes of our study, we have considered aset of engineering, behavioural and socio-
economicvariables. Theengineering variablesconsdered arewater availability for 24 hoursand
pitélatrine. Thebehaviourd variablesarethe use of narrow-necked container, strainer and cloth,
and hand washing after defecation. Variablessuch asowning aradio and television, mothers
education and age, prevalenceof adult diarrhoea, thenumber of household members, participation
inNGO hygienerelated awareness activities, resi dencein semi-pucca house, location and the
perception that contaminated water causes diarrhoeaare the socio-economic variableswe have
usedinour modd. InTable3, we present the hypothesisrelated to how thevariousrisk factors
affect the probability of diarrhoeal occurrenceanditsduration. What followsisadescription of
thevariablesusedin our anayss.

4.4.1Engineering Variables
Water availability isadummy variablethat takesthevalue 1if water isavailablefor 24 hoursand
zero otherwise. Weexpect the coefficient of thisvariableto be negative explaining itsnegative

associ ation with the occurrence of child diarrhoeaand itsduration.

Thevariablepitisadummy variablethat takesthevaue 1if thehousehold hasapit latrineand O
otherwise. We expect thisvariableto have anegative associ ation with both dependent variables.

4.4.2 Behavioural Variables

Thevariable narrow-necked container takesavalue 1 if the household usesanarrow-necked
container to storewater and O otherwise. We expect it to have anegative associ ation with both
dependent variables.

The strainer and cloth variable explains whether the household uses a strainer or cloth asa
straining instrument, inwhich caseit takesavaue 1, and O otherwise; we expect therelationship

with the dependent variablesto beagain negative. If thehouseholdsknow the proper way touse
thestrainer and cloth asstrai ning instrument, then we obtain anegative association.

8 Thepit latrine has a slab and stools remain in the pan below most of the time.
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Tomeasurethe hygiene practicesof the household respondent, wetakethe variable hand washing,
which takesthevalue 1if therespondentswash at |east one hand with soap after defecation and
O otherwise. We expect thishygienevariableto be negatively associated with diarrhoeaandits
duration.

4.4.3 Socio-economic Variables

Thevariableradio and televisonisadummy variablewhichtakesthevaueof 1if the household
ownsboth aradio and televisionand O otherwise. We expect anegativelink between households
owning radio and television with diarrhoea preval ence and duration since exposureto media
enablesrespondentsto have more knowledge and awareness about hygiene practicesand disease
prevention.

Mother’seducation isadummy variabletaking thevalue 1if the mother’seducationishigher
than primary level (classfive) and zero otherwise. We expect educated mothersto minimize
both their children’sexposureto diarrhoeaand itsdurationin case of infection.

Theagevariableisadummy variabletaking thevaue 1if thechildisolder than 2 years’ and zero
otherwise. We anticipate ageto be negatively correlated with both the dependent variables. As
children grow, their disease prevention power increases, hence, weexpect anegetive association.

The adult diarrhoeavariableisadummy variable that takesthe value 1 if thereis any adult
member other than the child suffering from diarrhoeain the household and zero otherwise. We
expect it to be positively related with both diarrhoeaand itsduration.

Themember variableaccountsfor thetotal number of peopleinthehousehold. Weareuncertain
about its association with the prevalence of diarrhoeaand itsduration. Onthe positiveside,
more household membersmight mean amore efficient division of |aboursamong the members
when it comesto household tasks. Ontheflip side, more members mean that more peopleshare
the same living quarters so that if one member falls sick, thereisahigher likelihood of the
transmission of the diseaseto other members. Moreover, househol dswith ahigher number of
occupants may also be poorer or may not necessarily lead to amore efficient distribution of
household tasksif such househol dsal so contain adisproportionately high number of young children.

The participation variable isadummy variable taking the value 1 if the mother of the child
participated in any hygieneawareness activitiesundertaken by NGOsand thevalue O otherwise.
Participationin hygieneactivitiesindicatesthat the respondent has sufficient knowledge about the
importance of hygiene and what preventative or curative measures can be adopted to guard
againgt particular diseases. We expect participationin NGO activitiesthereforeto be negatively
associated with the prevalence of diarrhoeaand itsduration.

Thevariable semi-pucca definesthe structure of the house. Wetakethisvariableasaproxy of
householdincomeor wedlth. It takesavaue 1if the houseismade of cement wallsand tin or

®  Theimpact of diarrhoea and malnutrition is greatest for children under two years (Food and Nutrition
Bulletin, 1982).
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cement roof and O otherwise. We expect semi-pucca to be negatively linked with our dependent
variables.

Perceptionisan awarenessmeasuring variable. Ittakesavalue 1if the household respondents
perceivethat drinking contaminated water causesdiarrhoeaand O otherwise. Weanticipateit to
have anegativerelation with both of our dependent variables.

Locationisadummy variable, whichtakeavaue 1if theslumthat thehousehold residesinis
situated near ariver and O otherwise. We anticipate householdsthat are near riversto bemore
affected by diarrhoeaaswell asto suffer for longer durations. Thelocation variable helpsusto
seedumfixed effects.

5. Results and Discussions
5.1 Mean Test between Affected and Unaffected Households

Inour sample, 49 percent of the householdswere affected by diarrhoeaand theaverageduration
of child diarrhoeawas 3.76 days. Table4 discussesaccessto clean water, sanitation and other
characteristicsof theaffected and unaffected householdsand identify the significant differences.
Variablessuch asnarrow-necked contai ner, hand washing, owning radio and television, child’'s
age, mother’ seducation and adult diarrhoeamakeasignificant difference between the affected
and unaffected householdsintermsof the occurrence of diarrhoea.

Table4 showsthe differences between affected and unaffected householdswhen it comestoa
variety of factors. About 40 percent of the affected househol dshad water availablefor 24 hours
aday while 45 percent for the unaffected households had the same facility. With regard to
important behavioural factors, 80 percent of the affected households and 86 percent of the
unaffected househol ds used anarrow-necked container. Among householdswith diarrhoea, 51
percent of the respondents said that they washed at | east one hand with soap after defecation
whileit washigher at 63 percent for unaffected households.

About 29 percent of thehouseholdshaving child diarrhoeahad at |east one adult member suffering
from diarrhoea, which wassignificantly different fromthe 21 percent of the householdsthat had
no child diarrhoeabut had at | east oneadult member suffer fromtheillness. Only 2 percent of the
respondentsfrom the affected househol ds participated in hygienerel ated awareness activities
undertaken by NGOswhileit washigher at 5 percent for unaffected households. 10 percent of
the unaffected househol d respondents had the perception that drinking contaminated water causes
diarrhoeawhileit was8 percent for affected households. Of the affected househol ds, 63 percent
livedindumssituated near ariver.

5.2 Empirical Results

AsFigure2 shows, theresultsfrom our specification testsfavour the Negative Binomia Hurdle
Mode against all other specificationsconsidered. TheL Rtest statistic for hypothesis(1) for the

Poisson Model against the Negative Binomid Mode iS)((Zl) =560.88 , andit regjectsthe Poisson
Model at 1 percent level of significance. The LR statistic for testing hypothesis (2) for the

Poisson Hurdle M odd againgt the Negative Binomid HurdleModd is )((’i) =20.35. Again, the
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test rejectsthe Poisson HurdleModel at 1 percent significancelevel. Furthermore, the LR test
statistic for testing hypothesis (3) for the Poisson Model against the Poisson HurdleModel is

)((215) =683.96, which alowsusto reject the Poisson Model. Thetest which testshypothesis

(4) for theNegative Binomia Modd againgt theNegative Binomia HurdleMode, )((’iS) =143.42,

regjectsthe Negative Binomial Modd at 1 percent sgnificanceleve. Giventhat our specification
tests favour the Negative Binomial Hurdle Model, we base our analysis on the estimates of
parametersof thismodel.

We present bel ow resultswhich show the factors affecting the prevalence of child diarrhoea
and those that affect the duration of the disease. Unless otherwise specified, weindicatethe
correlationsand associationsto be statistically significant if theleve of significanceis 10 percent
or lower.

Table 5 shows the econometric results. We found narrow-necked container, strainer and
cloth, hand washing, radio and television, mother’ seducation, age, adult diarrhoea, number of
household membersand perception to be significantly associated with the prevalence of diarrhoea.
Whenit comesto theduration of diarrhoea, wefound asignificant association with hand washing,
adult diarrhoesg, participationin NGO hygiene awareness activities and semi-pucca house.

5.2.1 Prevalenceof Child Diarrhoea

Asanticipated, wefound that the use of anarrow-necked container to storewater reducesthe
incidenceof child diarrhoea(by 11 percent) becausedirt and fliescannot quickly enter thestored
water.

Strangely, theuse of strainer showed apositiverdationwith child diarrhoedl attacks. However,
it could be duetoincorrect use of strainersby households. For example, householdsusing a
folded-cloth asastrainer must ensurethat the clothisclean and inthe case of metalic or plastic
drainersthat they arepurified beforeuse. Our quditative eva uation during the household surveys
suggested that househol dsdid not adopt thesevital hygiene practices.

Wefound attention to personal hygiene such asrepresented by washing handswith soap after
defecation to be negatively associated with the prevalence of diarrhoea. We need to mention
herethat in 97 percent of the casesthe respondent wasthe mother of the child inthe household.
Theprobability of diarrhoeafallsby 12 percent if the respondentswashed at | east one hand after
defecation using soap.

Theownership of radio and tel evision reducesthe probability of suffering fromdiarrhoea. This
impliesthat respondents paid attention to the hygiene and health-rel ated awareness messages
heard and seen over radio and television respectively and adopted the practices advocated over
themediainther day-to-day lives. Theprobability of thechild contracting diarrhoeafalsby 13
percent if the child’smother hasreceived an education higher than primary level. Thismay be
because ahigher level of education hel psrespondentsto devel op basic ideas about health and
hygiene. Theageof thechildisa so asignificant variable suggesting that with agethe children
either become more careful or devel op some degree of immunity to diarrhoedl attacks.
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Asexpected the probability of diarrhoed attacksfalsby 21 percent if therespondent (thechild's
mother) participated in hygienerel ated awareness activities undertaken by NGOs.

5.2.2Duration of Child Diarrhoea Episode

In order to interpret the coefficients of the Negative Binomial Model, we use the following

equation: (e’ —1)* 100 (Cameron et al., 1988) whereweinterpret the resulting number asthe

percentage changein thedependent variablefor aunit changeintheindependent variable. Whether
the changeisanincrease or decrease depends on the sign of the resulting number derived from
theequation. For example, thecoefficient of water availability is0.057 and taking itsexponentia
givesthenumber 1.06. Plugging thisnumber inthe equation givesusaresulting number of 6%.
Thismeansthat asthewater availability variable changesfrom0to 1, theduration of diarrhoea
reduces by 6 percent.

Asexpected, washing at | east one hand with soap after defecation reducesthe duration of the
diarrhoeaepisode. Theduration of diarrhoeareducesby 26 percent for respondentswho wash
at least one hand as compared with those who do not.

Theduration of diarrhoeafor children whose mothers participatein any NGO hygieneawareness
activitiesis 31 percent lessthanin the case of children whose mothersdo not participatein such
activities. Motherswho participatein NGO hygiene activities have better knowledge about
hygieneand preventative measuresto guard against diseasesthan thosewho do not participate.
Application of theknowledge garneredintheir day to day life enables househol dsto reducethe
duration of diarrhoea.

Several variablesthat we expected to be significantly associated with either the preva ence of
diarrhoeaor itsduration did not confirm our expectations. They arewater availability, pit latrine
and peopl € sperceptionsregarding thelink between contaminated drinking water and diarrhoea.

From the econometric estimation we can sequentially identify important variablesfor reducing
child diarrhoea—participationin NGO hygieneactivities, owning aradio and televison, mother’s
education, and the practice of hand washing. When it comesto duration, wefound participation
inNGO hygiene awareness activities, hand washing and semi-pucca housesto betheimportant
variables. From the above econometric estimation, we can clearly state that behavioural factors
contribute moreto reducing the probability of being both affected by diarrhoeaand the duration
of the attack as compared to engineering factors'.

10 An anonymous reviewer suggested that variables such as hand washing, participation in NGO hygiene
activities, perception of the water-diarrhoea link and adult diarrhoea were potentially endogenous. To
check for endogeneity case by case, we performed a Durbin-Wu-Hausman test on a regression of the
original model but in addition included the residual's of each endogenousright hand side variable, which
we estimated as a function of all exogenous variables (Davidson and MacKinnon, 1993), and one
instrumental variable. We also undertook the endogeneity test jointly by including all four predicted
residuas as right hand side variables along with the regular variables of the origina model. We used
distance between the sanitation and water source for sanitation purpose and the occupation of the
respondent as instruments for hand washing. For NGO participation, the instrumental variable was
whether the respondent isahousewife; for perception, theinstrumentswereflood affected slum, distance
from market and level of education of household members. For adult diarrhoea the instrument was the
total number of day labourersin the household. The results show no endogeneity in any of the suspected
variables.
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5.3 Cost and Sensitivity Analysisof Child Diarrhoea

In order to calculate the cost of diarrhoea, we considered only householdswhich had achild
suffering from diarrhoeawithin therecal | period of 15 days(see Table6). Householdsincurred
different typesof direct costsonceachild suffered from adiarrhoeaattack. We classified these
into cost of treatment at home; cost of medical treatment inahospital; and cost of transportation.
Hometreatment costsincluded the cost of medicine, cost of oral rehydration saline (ORS) from
local shop, and cost of home-meadeora saline. Medicd trestment costsincluded hospita admission
fee, boarding charge, doctor’sfee, and the cost of diagnosisand medication. Transport cost
included costsfor travellingto themedical centre.

Adding thedirect coststo the costs of work and leisuretimelost to the care-giver givesthetotal
cost of thediarrhoeaattack. The cost of lost work-time and/or |eisure-timeisthe opportunity
cost of the person taking care of the child during illness. We cal cul ated the opportunity cost to
the care-giver by multiplying thetotal hours of work-time and | el sure-time spent nursing the
affected child and thewagerate of the care-giver in case of an earning member. In caseof non-
earning members, we usetheaverage hourly incomeof thefamily. Thisgivesusthetotal cost of
achild diarrhoeaepisodefor an average lum householdin Dhakato be BDT 276.

Sinceamajor proportion of the cost of each episode of diarrhoea attack isattributable to the
valueassigned to thele sure-time of the care-giver, we conducted asenstivity anaysisof these
costs. Theanaysesused different weightsfor the hours spent for diarrhoeacare by earning and
non-earning membersof thefamily (seeTable 7). Inthecase of an earning member, wetook the
wagerate whilein the case of non-earning memberswetook the hourly household incomein
order to cal cul ate the opportunity cost of leisurelost.

Thevalueof leisuretimelost to care-giver may not be equal to the value of work time. Where
weconsder theleisuretimelost to the care-giver asequal to his’her valuein working time, we
givetheweight of 1; whenwevalueleisuretimeasequal to half thevalue of working time, the
weightis0.5. Whenweassumelesurehasno value, theweight isO. With thesedifferent weights
for the cost of leisuretime, wefind that thetotal cost of each episode of child diarrhoeaattack
rangesfromBDT 124to BDT 276 (see Table 7).

Diarrhoeaiscommon in slum areasthroughout the year and househol dstherefore haveto bear
these costs at different time periodsthroughout the year. We can cal culate the annual costs of
diarrhoea for a child and for a household based on information about monthly diarrhoea
attacks and the estimated costs of diarrhoeafor therecall period of 15 daysusing thefollowing
equeation:

Yearly expected cost of arepresentative child for diarrhoeal disease

= ZM(/]acﬂc)Cjk

i=1...,12
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where, W isthemonthly weighting factors™. We obtained theweighting factor dataon monthly
prevaenceof diarrhoeafromtheclinic of INTERVIDA BANGLADESH®Y. A isthe probability
of observing child diarrhoeain each household surveyed, cal culated by dividing the number of

affected households by thetotal number of surveyed households. @, denotesthe probability of
being achild of the affected househol d, which we cal culated by dividing the total number of
children of theaffected household by thetotal member of theaffected households.  represents

theprobability of suffering from diarrhoeaif theindividua concerned isachild from an affected
household, which we derived through dividing the number of children affected by diarrhoeaby
thetotal number of child membersof the affected households(see Table 8). Cjk istheweight that
wehavegiventothecaregiving person’sleisurelost, with and without job, where j istheweight
for non-earning member and kistheweight for earning member.

Inorder to computetheweighting factor (W), wefirst obtained theaverage prevaenceof diarhoea
inMay and June (which wasthedatacollection period). For example, thefiguresfor May and
Junewere 21 and 18, and the average of the casesfor thesetwo monthsis[(21+18)/2] = 19.5.
From INTERVIDA BANGLADESH, wefound the average number of child diarrhoeacases
for January to be 6.85. Thustheweighting factor for January (W_,) was (6.85/19.5) = 0.35.
Wethenmultiplied thisweight (W_,) with (648 ) —ascalar to computethe 15 days weight. The
resulting figureis[0.35* (0.675*0.281*0.716)] = 0.05. Astherecall period of the survey was
15 days, wemultiplied that by 2 to computeit monthly. Thereforethemonthly weight for January
is(0.05*2) = 0.10.

Using the sensitivity on thevalue of leisuretime of the care-giver for earning and non-earning
members, we cal culate the cost of an episodeof child diarrhoeatobe BDT 276. Multiplyingthis
with monthly weights providesthe estimatefor each month. Summing these monthly costsfor al
months gives the annual cost of diarrhoea attacks of achild. Thus, we estimate the cost of
diarrhoeaattacks per child per year to be BDT 656 (see Table 9 and Table 10), which givesa
weight of 100 percent to both theleisurelost of the earning member and non-earning member
whotake careof thechild duringillness. Thiscost rangesfromBDT 296to BDT 656 depending
ontheweight giventotheleisurelossof caregivers(see Table 10).

We a so estimate theannua cost of child diarrhoeaattacksfor arepresentative household. We
cal culatethisby multiplying the monthly cost of diarrhoeaper child by the average number of
children per household and then summing thismonthly cost over all monthsof theyear. Wethus
estimate the annual cost of diarrhoeaattacks per household to be BDT 837 with 100 percent
weight to theleisurelost of both earning and non-earning member (see Table 9 and Table 11).
Theyearly cost of diarrhoeafor arepresentative household varied fromBDT 378to BDT 837
depending ontheweights given to thelei sureloss of the earning member and the non-earning
member (see Table 11).

11 Wherei = 1for January, i = 12 for December. The rate of occurrence of diarrhoeal diseasesin different
monthsis different.

12 INTERVIDA BANGLADESH isan NGO primarily providing education at theslumlevel. They haveover
thirty educational centres in the Dhaka city slums and three primary health care centres. The enrolled
students and their family members are entitled to receive treatment free of cost from these three primary
health care centres.
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6. Conclusonsand Policy Recommendations

Inthisstudy, we examinethe prevalence of child diarrhoeain thesumsof Dhaka. Wefind that
socio-economic variables such as owning aradio and tel evision, education of the mother, and
participationin NGO hygieneawarenessactivitiesreducethe probability of diarrhoeaprevalence.
Participationin NGO hygiene awareness activitiesand res ding in semi-pucca houses moreover
contributeto areductionintheduration of childhood diarrhoea. Behavioura factors, such asthe
use of narrow-necked container, reduce the probability of child diarrhoeawhilewashing hands
with soap after defecation reduces both the probability of diarrhoeaand the duration of child
diarrhoea. For example, the probability of diarrhoeain children falls by 12 percent if the
respondentswashed at | east one hand with soap after defecation. Thus, our study suggeststhat
NGO and mediacampaigns should focus on raising awarenessamong s um-dwellersregarding
theimportance of hand washing practicesand adopting proper methodsfor water storage.

Wefound theroleof themother to bevery important in ssemming childhood diarrhoea. Although
thisisafinding that emergesfrom many studiesonthesubject, itisworthreiterating for thecrucia
roleit playsintheincidenceof child diarrhoea. Our study suggeststhat primary education of
motherscontributesto a 13 percent reduction in the prevalence of diarrhoeawhile participation
of therespondent (in 97 percent of the casesthe respondentswere the mother of the child) in
NGO hygiene awareness activities reduces the average duration of diarrhoeaby 31 percent.
Moreover, diarrhoeapreva encefalssignificantly if the mother practicesgood hygiene herself
such aswashing her own hands after defecation.

Itisnoteworthy that on averageonly 10 percent of the unaffected househol d respondentsperceived
that drinking contaminated water causesdiarrhoea. Thereisclearly an urgent need toincrease
awareness about the link between water contamination and diarrhoea. Health and hygiene
awareness campaigns by the NGOs and the media should work to get this message across
swiftly to communitiesat risk in order to reduce the burden of diarrhoeaon children.

Thestudy estimatesthe average duration of an episode of child diarrhoeain Dhakadumsto be
3.76 days. Thedirect cost per episode of child diarrhoea, which includes the cost of home
treatment, medical treatment and transport costs, isBDT 100. However, if wetakeinto account
the opportunity cost of the time spent by the caregiver of the sick child during an episode of
diarrhoea, then the average cost per episode of child diarrhoeacomesto BDT 276 (USD 4).

The cost of diarrhoea per episode varies according to assumptions made about the value of
leisuretime. Wetherefore estimate that the costs could vary between BDT 124 (USD 1.81) to
BDT 276 (USD 4) per episode of child diarrhoea. Using the same set of assumptions, the
expected annual cost of child diarrhoeaattacksrangesfromBDT 296 (USD 4.29) toBDT 656
(USD 9.52) whiletheannual cost of child diarrhoeafor arepresentative household rangesfrom
BDT 378 (USD 5.49) or about 0.6 percent of householdincometoBDT 837 (USD 12.15) or
1.31 percent of household income.

How do these costs comparewith child diarrhoeacost estimatesfrom other sudies? Asindicated

intheinitia literaturereview, few studiestakeinto account the opportunity cost of time. Dasgupta
(2004) found the direct cost of child diarrhoeato be USD 1.94 per episode in Indiawhile
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Gokhale (1999) had caculated it to be USD 5.64 per episodefor thesamecountry. InlIndonesia,
Larman et al. (1985) estimated it to be USD 2.27. If we take only the direct costs and the
opportunity cost of working hourslost by the caregiver into account, the current study estimates
the cost of child diarrhoeato be USD 1.81 (BDT124) per episode, which fallsonly slightly
below the range reported by previous studies. However, if we take into account the cost of
leisurelosstothe caregiver, thecost of child diarrhoeacomesto USD 4, which falswithinthe
rangearrived at in previousstudies.

Our analysisof factorsthat affect diarrhoeapreva ence suggeststhat behavioural factorshave
moreinfluence on the potential occurrence of child diarrhoea attacks and their duration than
engineering factors. Therefore, policy measures should focus on promoting hygiene-related
awareness activitiesthat focus on i ssues such asthe use of narrow-necked containersand the
washing of handswith soap after defecation.
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Table1l: Cost of Child Diarrhoeaper Child per Episode

Cost per Episode
Author . Age
(Year) L ocation L ocal us Group Cost Components
Currency | (USD)
Lerman Indonesia - usDh 2.27 Below Hedlth centre, hospital and private
et al.,(1985) 5 years expenditure
Gokhale India Rs 276.23 UsD 5.64 Direct medical costs
(1999)
Direct medical costs (the medical
personnel services, the medications, type
of service provided in general or
intensive care and the laboratory
investigations).
Direct non-medical costs (travelling cost
Patel etal., | India Rs 500 usD 14 6-59 to the physician or the hospital, cost of
(2003) months food to the family and patient,
hospitalization and other incidental
Ccosts.
Indirect costs (wage loss of employed
guardians attending to the child).
Dasgupta | India Rs 83.33 UsD 1.94 Below Treatment costs
(2004) 15 years
Gomez, Argentina - usD 30 0-23 Average cost of adoctor or clinic visit,
etal., months transportation, parent/guardian time lost
(1998) from work.
De Soarez | Brazil - USD 53 Below Direct costs (cost of medical visit,
etal., 5 years hospitalization, medications, |aboratory
(2008) tests, extra expenses and travel to obtain
medical care)
Indirect costs (foregone earnings of
caregiver, lifetime productivity loss of a
dying child)
Table2: Socio-Economic Conditionsof Slum Households
Variable Obs Mean  <td. Dev. Min Max
Age of respondent (Years) 480 27 7 16 60
Household =~ Age of household head (Years) 480 34 8 18 70
Varighles ' Hoysehold member 480 4.46 1.31 2 12
Household monthly income (BDT)" 480 5,330 2,468 400 23,500
Number of Children (28 daysto 5 years) 480 1.28 0.49 1 3
Ageof child (Years) 613 2.65 152 0 5
\‘fh'_'ile” Diarrhoea 613 0.49 0.50 0 1
anaies Duration of diarrhoea (Days) 298 3.76 2.37 1 15
Exchangerate- USD 1=BDT 68.87
Y Exchangerate- USD 1=BDT 68.87
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Table3: VariableExplanationsand Expected Sign

Independent Variables

Dependent Variables

Diarrhoea (=1 if yes;
otherwise — 0)

Duration (Duration of
child diarrhoea in days)

Water Availability (=1 if water from all sourcesis
available for 24 hours; 0 — otherwise)

Pit (=1 if sanitation type is pit; otherwise — 0)

Narrow-necked Container (=1 if collection container
is narrow-necked; otherwise — Q)

Strainer & Cloth (=1 if household uses cloth or strainer
as straining instrument; O — otherwise)

Hand Wash (= 1 if household respondent washed at
least one hand after defecation; O — otherwise)

Radio & TV (= 1if household owns aradio and
television; otherwise - 0)

Mother’s Education (= 1 if mother’s education is
greater than class five; otherwise - 0)

Age (=1if child age greater than 2 years; 0 — otherwise)

Adult Diarrhoea (= 1 if there is household member
having diarrhoea other than the child; O — otherwise)

Member (number of household members)

Participation (= 1 if household respondent participated
in any hygiene related activities undertaken by
NGO; 0 — otherwise )

Semi-pucca (=1 if cement wall and tin or cement
roof; 0 — otherwise )

Perception (=1 if respondent has the perception that
contaminated water causes diarrhoea; 0 — otherwise)

Location (= 1if the slumislocated near river;
0 — otherwise)
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Table4: Descriptive Statistics

Overall . With Without
(obs. = 613) Diar r_hoea Dlarr_hoea Equity Mean Test
(obs. = 298) (obs. = 315)
Variables Mean
Mean Mean Mean Difference t-stat
(Std. Dev.) (Std. Dev.) (Std. Dev.) (Sd. Error)
Diarrhoea 0.49(0.50 1.00(0.00) - - -
Duration 1.83(2.51) 3.76(2.37) - - -
Water Availability 0.42(0.49) 0.40(0.49) 0.45(0.50) -0.05(0.04) -1.37
Pit 0.39(0.49) 0.39(0.49) 0.40(0.49) -0.02(0.04) -0.44
Narrow-necked Container 0.83(0.38) 0.80(0.40) 0.86(0.35) -0.06* (0.03) -1.82
Strainer & Cloth 0.10(0.31) 0.12(0.33) 0.09(0.29) 0.03(0.02) 1.29
Hand Wash 0.57(0.50) 0.51(0.50) 0.63(0.48) |  -0.11**(0.04) -2.81
Radio & TV 0.10(0.30) 0.07(0.25) 0.12(0.33) -0.06*(0.02) -2.39
Mother’s Education 0.10(0.30) 0.08(0.27) 0.12(0.33) -0.05*(0.02) -1.92
Age 0.56(0.50) 0.52(0.50) 0.60(0.49) -0.08**(0.04) -2.08
Adult Diarrhoea 0.25(0.43) 0.29(0.45) 0.21(0.41) 0.08**(0.03) 2.27
Member 4.64(1.41) 4.57(1.28) 4.71(1.52) -0.14(0.11) -1.27
Participation 0.04(0.19) 0.02(0.15) 0.05(0.21) -0.02(0.02) -1.61
Semi-pucca 0.05(0.22) 0.06(0.23) 0.05(0.21) 0.01(0.02) 0.52
Perception 0.09(0.29) 0.08(0.27) 0.10(0.30) -0.02(0.02) -1.06
Location 0.61(0.49) 0.63(0.48) 0.60(0.49) 0.03(0.04) 0.86
Notes:

*** indicates significance level at 1 percent or lower,

** jndicates significance level at 5 percent, and

* indicates significance level at 10 percent
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Table5: Negative Binomial-Logit Hurdle Regression of the Prevalence of Child
Diarrhoeaand Duration

Variables Logit Regression (Diarrhoea) Negative Binomial (Duration)
Marginal z Coef. z Exp (Coef)
Water Availability -0.068 -1.38 0.057 0.670 1.06
Pit 0.008 0.22 0.101 1.130 111
Narrow-necked Container -0.109* -1.83 0.046 0.380 1.05
Strainer & Cloth 0.145** 2.19 0.159 1.240 117
Hand Wash -0.122*** -3.03 -0.208*** -3.660 0.74***
Radio& TV -0.143*** -3.29 -0.088 -0.630 0.92
Mother ‘s Education -0.131* -1.86 -0.080 -0.710 0.92
Age -0.085* -1.92 -0.033 -0.400 0.97
Adult Diarrhoea 0.091* 1.80 0.215* 1.830 1.24*
Member -0.027* -1.85 -0.021 -0.650 0.98
Participation -0.213** -2.00 -0.372* -1.650 0.69*
Semi-pucca 0.073 135 -0.223* -1.900 0.80*
Perception -0.077 -1.04 -0.074 -0.510 0.93
Location 0.035 0.68 0.061 0.610 1.06
_cons 0 0 1.336 6.810 3.80
/Inalpha 0 0 -2.176 -5.560 0.11
Notes:
*** indicates significance level at 1 percent or lower,
** indicates significance level at 5 percent, and
* indicates significance level at 10 percent
Table6: Different Typesof Cost of Child Diarrhoea (BDT) (15 days)
Variable Obs Mean Sd. Dev. Min Max
1. Home treatment cost (saline, doctor fee and 261 92 127 3 1,000
medicine fromloca store)
2. Medical treatment cost (admission, sit, doctor 12 140 136 5 450
fee, medicine)
3. Transport cost 13 56 80 10 300
Direct Cost (1+2+3) 264 100 139 3 1,000
4. Work lost due to child diarrhoea 72 148 135 6 667
5. Leisurelost dueto child diarrhoea 298 152 165 7 1,346
Indirect Cost (4+5) 298 188 188 7 1,346
Total Cost of Child Diarrhoea 298 276 273 13 1,790
(Direct and Indirect Cost)
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Table7: Sensitivity Analysisof the Cost of Child Diarrhoea (BDT) (15 days)

Weight of Leisure Hours Lost (Earning Member)
1.00 0.75 0.50 0.25 0.00
1.00 276 269 262 255 249
Weight of Leisure Hours Lost 0.75 245 238 231 224 218
(Non Earning Member) 0.50 214 207 200 193 186
0.25 183 176 169 162 155
0.00 152 145 138 131 124
Table8: Probability of Diarrhoeal Attack for aChild
Variable Name Explanation Value
The probability of household being affected from diarrhoea (€) 324/480 0.675
The probability of being a child from affected household (éc) 416/1479 0.281
The probability of getting diarrhoea if the individual concerned is 298/416 0.716
achild from an affected household (&)
Average child sizein afamily (&) 613/480 1.28
Note:
324 — Number of households affected by child diarrhoea
416 — Number of children from the affected household
1479 — Total members of the 324 affected households
298 — Number of children affected by diarrhoea
613 — Total number of children from the surveyed households
480 — Number of households surveyed
Table9: Yearly Cost of Child Diarrhoea
Month Number of S Cost of a Cost of a
Weightin 15 |Monthl . .
Children Affected | Average Fa?ctor 9 Days Weighty Representative | Representative
by Diarrhoea® Case W) Weight Child¥ Household for
i Children®
2005 | 2006 | 2007
January 6 5| 10 6.85 0.35 0.05 0.10 26 34
February 7 10 6 7.49 0.38 0.05 0.10 29 37
March 9| 13| 11 10.87 0.56 0.08 0.15 42 54
April 9| 17| 26 17.52 0.90 0.12 0.24 68 86
May 17| 15| 31 21.21 1.09 0.15 0.30 82 104
June 21| 16| 16 17.73 0.91 0.12 0.25 68 87
July 24| 14| 21 19.67 1.01 0.14 0.27 76 97
August 10 9 20 12.98 0.67 0.09 0.18 50 64
September | 24 8| 14 15.07 0.77 0.11 0.21 58 74
October 20| 20| 10 16.39 0.84 0.11 0.23 63 81
November | 11| 13| 19 14.39 0.74 0.10 0.20 55 71
December 17 8 5 9.98 0.51 0.07 0.14 38 49
Yearly 656 | 837

®  Data collected from health clinic in the slums of INTERVIDA BANGLADESH. Data corresponds to two slums for

2005 and 2006 and three slums for 2007. The data corresponding to the months shows the number of children
seeking treatment from the health clinic suffering from diarrhoea in the respective years

100 percent weights to leisure lost
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Table 10: Yearly Expected Cost (BDT) of a Representative Child Diarrhoea

Weight of Leisure Hours Lost (Earning Member)
1 0.75 0.5 0.25 0
1 656 639 623 607 591
Weight of Leisure Hours Lost 0.75 582 566 549 533 517
(Earning Member) 05 508 492 476 459 443
0.25 434 418 402 386 370
0 361 344 328 312 296

Table 11: Yearly Expected Cost (BDT) for Children of a Representative Household

Weight of Leisure Hours Lost (Not Earning Member)
1 0.75 0.5 0.25 0
1 837 817 796 775 754
Weight of Leisure Hours Lost 0.75 743 722 702 681 660
(Earning Member) 05 649 628 608 587 566
0.25 555 534 513 493 472
0 461 440 419 398 378
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FIGURES

Figurel: Duration of Child DiarrhoeawithintheRecall Period of 15days
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Figure2: Specification Test

Poisson Model

Poisson Model (Non-Hurdle model)

(Non_Hurd| e model) ............................

Truncated Poisson Logit

Model Model
(3) H,: Poisson Model
H,: Poisson Hurdle
LR Test:
(1) H,: Poisson Model (&=0) (2) H,: Poisson Hurdle Model (8=0)
H,: Negative Binomial Model (& > 0) H,: Negative Binomia Hurdle (& > 0)
2 _ 2 —
LR Test: Y, =9560.88%** LR Test: Y3 =20.35%**

(4) H,: Negative Binomial Model
H,: Negative Binomial Hurdle

LR Test: X(jq) =143.42%**

Negative Binomial
Hurdle Model
Negative Binomial Model ~ [......... ... ... ... .......

(Non-Hurdle model) Truncated Negative |  Logit
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APPENDICES

APPENDIX 1: DMA Map

SPATIAL POVERTY
DHAKA METROPOLITAN AREA
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APPENDIX 2:

Authors and
Year

Wol demicael
(2001)

Prakasam and
Narveker (2005)

Osumanu
(2007)

Thankappan
(2002)

Colwell et al.
(2003)

Alberini et al.
(1996)

Dasgupta

(2004)

Knight et al.
(1992)

Jalan and
Revallion (2001)

Mirza et al.
(1997)

Model
Used

Logistic
Regression

Logit

Logistic
Regression

Logistic
Regression

Poisson

Bivariate
Probit

Bivariate
Probit

Conditional
Logistic
Regression
(CLR) and
Matched Pair
Analysis (MPA)

Propensity Score
Matching

Cox Regression

LiteratureReview

Dependent
Variable

Diarrhoea

Diarrhoea

Diarrhoea

Diarrhoea

Cholera

Diarrhoea

Diarrhoea

Diarrhoea

Diarrhoea and

Duration

Duration
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Engineering
Variables

Toilet facility

Water source

Water source
(depend on

vendors, borehole,
well or dugout)

Type of toilet (for
child and adult)

Water source,

Water interruption,

Washbasin

Water source,

Water availability,
Access to latrine

Sanitation,

Washing water in

latrine

Behavioural
Variables

Water treatment

Water container,
Hand-washing after
defecation, Hand-
washing before
cooking

Hand-washing

Nylon filtration,
Sari filtration

Income,
Education

Water treatment,
Food storage,
Breast and bottle
feeding

Water container,
Hand feeding,
Fluids, Food

Socio-Economic
Variables

Age of child,
Number of
children, Floor
material, Mother's
education,
Household
economic status,
Location

Age, Mother’s
education,
Standard living
index

Shared toilet

Income

Income,
Education,
Location

Income,
Education

Ethnic group

Others

Buys prepared
food from street
vendors

Eat out (child,
adult)

Using public
toilet, Interaction
(Income* Water
interruption),
Perception
(problem with
waste)

Solid waste
disposal, Foul
smell in water,

Sewerage facility

Child drinks
unboiled water,
Animals in house



APPENDIX 3. Questionnaire

SOUTH ASIAN NETWORK FOR DEVELOPMENT AND ENVIRONMENTAL ECONOMICS(SANDEE)
SPONSORED RESEARCH PROJECT ON PREVALENCE AND COSTSOF CHILDHOOD DIARRHOEA IN

THE SLUMSOF DHAKA

Economicsand Socia Sciences Department
BRAC University
66 Mohakhali
Dhaka-1212, Bangladesh

Greetings! We are conducting a research on ‘Prevalence and Costs of Childhood Diarrhoea in the Slums of Dhaka' in the
slum areas and need to conduct interviews with households to know about water and sanitation facilities and behavioural
variables related to diarrhoea. This research is solely for academic purposes and al your responses will remain confidential.
We will try our best to share the results of our research with you once we have completed our study. We will be extremely
grateful if you agree to collaborate with us and give some of your time to answer a set of questions we have. The questions
are designed to help us understand how you and your family are coping with diarrhoea. We thank you for your time and
eagerly hope for your co-operation.

Would you like to participate in the interview? Yes
Do you have any child (age 5 years or less) in the family? Yes
Will you stay here for the next six months? Yes

O. Obseravations

No

No Proceedto Q 1

No

1 What is the distance between home and disposal place of garbage ? (feet)
1- River/canal
2 Where is the disposal place of garbage ? (See code) 2- Specific open area
3- Outside dwelling
4- Other (specify)
3 Isthere any soap beside toilet ? 0-No, 1- Yes
4 Does stool mix with the water that is used to wash clothes and bathe in ? 0-No, 1- Yes
5 Are there slippers near or inside the toilet ? 0-No, 1- Yes
6  What is the distance between water collection centres and the nearest toilet ?
7  Based on infrastructure, what type of toilet ? 1- Anywhere,
2- Open pit,
3- River release,
4- Ring dab (water seaed),
5- Ring slab (not water sealed),
6- Pit,
7- Other (specify)
8 Isthere any lid on the container at the point of use where water is contained ? 0-No, 1- Yes
9 Isthere any lid on the container at the point of source where water is stored ? 0-No, 1- Yes
G1. Interview Situation
1.1 Slum Name
1.2 Address of slum
1.3 Household address
1.4 Name of household head
1.5 Respondent’s name
1.6 Date of interview
1.7 Time started
1.8 Enumerator’'s name
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G2. HOUSEHOLD PROFILE:
(AgeGreater Than 5 Years) peoplewho livetogether in asinglehome and eat their food from the same cooking-pot)

4- Shop owner/ own business

5- Domestic servant

6- Student

7- Unemployed
8- Unable to work
9- Other (specify) ...

e 1 o o Mweow | heme T el G
M1= Name (See Age Years'of Occupation I_Dally receive your _(Taka) work per work per ID was last
Household code) (years) schooling (See code) | working hours salary? (Daily/Weekly/ week? (If paid month? attacked by
head) (See code) Monthly) weekly) (If paid Diarrhoea?
monthly)
21 2.2 2.3 2.4 25 2.6 2.7 2.8 29 2.10 21 212
M1
M2
M3
M4
M5
M6
M7
M8
M9
MO
Sex 2.3 Occupation: 2.7 & 2.8 Income 2.8
1 — Male 1- Day labourer (rickshaw puller, taxi driver, street vendor, scavenger.....) 1- Daily
2- Female 2- Employee (government, private, garment factory worker................ ) 2- Weekly
3- Housewife 3- Monthly




G3. HOUSEHOLD PROFILE: (Child Age5 Yearsor less) Household must have at least one child below 5 yearsof age. For thisstudy a

child isanyone aged 5 yearsor less.

60-9% "ON Jeded Buppiopy IIANYS

TE

Child ID Name of the Child Sex Age Mother’s Who looks after the children? How many days
1-Male (years) name & 1D ( Member Name) before ID was
2-Female (less than one last attacked by
year =0) Diarrhoea?
3.1 3.2 3.3 3.4 3.5 3.6 3.7
C1
Cc2
C3
G4. How many rooms are there in your house?
G5. In your living room, what is the material of:
Floor: G.6
1- Clay
2- Bamboo mat
wall: 3- Tin
4- Straw
Roof: 5- Bamboo/ Wood
6- Brick /Cement
7- Other (specify)...............
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DIARRHOEA
D1. Household Information on Diarrhoea

2- No medical facility close by
3- Took home treatment/home care is enough
4- Good treatment not available

5- Other (specify)

Name & ID| What type | How many | Where did | Why didn’t | What type | How many | How much | DidID go | How many | How much | What was | What was
(Having | of diarrhoea | days did the ID take | ID take any | of home | daysdidID did you to medical | daysdid ID | did ID pay the total the total
diarrhoea | did the ID | ID suffer in | treatment? home treatment | take home | spend for | centre?(See stay in for cost of cost
within last suffer in the last 15 | (See code) | treatment? | did ID take? | treatment? home code) medical transporta— | medicine in (without
15 days) the last 15 days? (See code) | (See code) treatment centre? tion? the medical | medicine)
days? (total)? (if didn’t (total) centre? in the
(See code) (Taka) stay (Taka) (Taka) medical
then 0) centre?
(with
doctor’s
fee) (Taka)
1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 1.10 1.11 1.12 1.13
Child
Adult
Diarrhoea Type 1.2 Medical advice: 1.4 Reasons for avoiding home treatment: 1.5 Type of home treatment: 1.6 Treatment: 1.9
1- Watery 1- Didn't seek any medical service 1- Shortage of money/ Treatment is costly 1- Ord saline bought from local store 1- Yes
2- Bloody 2- Govt. clinic 2- There is no medical centre near the house 2- Home made saline 0- No
3- Private Doctor 3- Home treatment is enough 3- Other (specify).............
4- Loca hospital 4- Not necessary
5- NGO clinic 5- Other (specify)
6- Loca pharmacy
7- Herbal treatment Reason for not seeking medical advice: 2.0
8- Other (Specify)............... 1- Shortage of money
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€€

D2. Opportunity Costsof Child Diarrhoea

Child’'s name Which ID lost work or leisure hours How many days did 1D lose work and How many work hours did 1D lose How many leisure hours did ID lose
due to child diarrhoea? leisure hours in the last 15 days due to per day in the last 15 days due to per day in the last 15 days due to
(Name & 1D) child diarrhoea below 5 years of age? diarrhoea of child below 5 years of age? diarrhoea of child below 5 years of age?
Primary Secondary Primary Secondary Primary Secondary Primary Secondary
2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9
D2. Opportunity Costsof Child Diarrhoea
Which member lost work | How many work and leisure | How many work hours did | How many leisure hours did | At the time | At the time | At the time After
or leisure hours due to hours did member lose in the | member lose per day in the | member lose per day in the | of diarrhoea | of diarrhoea | of diarrhoea | diarrhoea
diarrhoea? last 15 days while suffering | last 15 days while suffering | last 15 days while suffering | how many how many how many how many
(Name and 1D) from diarrhoea? from diarrhoea? from diarrhoea? work and work hours | leisure hours | work hours
Adult leisure hours | did ID lose | did ID lose did ID
name did ID losein | per day in per day in lose?
and the last 15 the last 15 the last 15
ID _ ) . . days while days while days while
Primary Secondary Primary Secondary Primary Secondary Primary Secondary suffering suffering suffering
from from from
diarrhoea? diarrhoea? diarrhoea?
3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 3.10 3.11 3.12 3.13
D4. What measureswill you taketo prevent household diarrhoea? |:| D4
1- None

2- Improving sanitation
3- Improving hygiene

4- Improving (treatment of) drinking water
5- Taking medication
6- Other (specify)
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W1 Water: General Information

4- Pond/ Lake / River

What is the | How far isthe| How many I's sufficient If not, then Is the source | What is the After how How is water | Did you bear How much How much
water source? source in households water always how long is water stored type of many days is | taken from the| the water did you pay did you pay
(See code) minutes? share the available for | water available| in a storage storage the container source? source for for
(One way) facility? collection at per day? system? system at cleaned at the | (See code) installation installation | maintenance?
the source? (Hours) (See code) the water point-of- cost? of the (Taka)
(See code) source point? source? (See code) source?
(See code) (Days) (Taka)
1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 1.10 1.11 1.12
Water Source: 1.1 14, 1.6, 2.0 Storage system: 1.7 Water taken system: 1.9
1- Community Tap 1- Yes 1- Underground container 1- Poured in
2- Tube well 0- No 2- Open-space container 2- Vessel with handle dipped into source
3- Well 3- Other (specify)............ 3- Vessel without handle dipped into source

W2. Water: Collection I nformation

Who collects the How often is the How long does ID Does ID use alid Does ID’s hand How much From collected Do you use rain What is the per
drinking water? water collected have to wait in during the water come in contact drinking water is | water, how much is | water for drinking? | day cost of water
(Member name per day? line per trip to collection? with the water collected used for drinking? (See code) collection?
and I1D) collect the (See code) during water per day? (Litres) (Litres)
water?(Minutes) collection?
(See code)
2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9
W2_al
W2 b1
W2 _cl
24,2528
1-Yes
0-No
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W3. Container Information:

7- Other (specify)...........

Container and lid for Type of container. Size Number of each Price per unit How long will Can you clean the Is drinking water
drinking water (See code) (litres) (Taka) it last? “carrying/storage” stored in the same
(years) container by inserting | container that is used
your hands? for carrying?
(See code) 0- Nol - Yes
(if 1 go to lid)
3.1 3.2 3.3 3.4 3.5 3.6 3.7
Carrying 1
Carrying 2
Storing 1
Storing 2
Lid
Container type: carrying & storing: 3.1 36
1- Jar 1- Yes
2- Bucket 0- No
3- Plastic bottle
4- Drum
5- Jug
6- Pot
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W4. Point-of-Use: Behavioural Factor and Treatment Cost of Drinking Water

Where is the | What is the How is Do your hands| Do children What is the main thing How much does it cost Why don’t If strainer is How long
water stored? | height of the | drinking water | come in touch | below 10 years you do to reduce water per day for treatment? you treat the used, what will the
(See code) main storage | taken from the with the of age collect contamination (Taka) water? is the price of | strainer last?
place from point of use? | water during water from (See code) the (years)
the floor? (See code) collection point of use? | |sthe source | What is the After how How is water strainer?
(Feet) at the point | (0- Nol-Yes) | \ater stored type of many days is | taken from the
of use? in a storage storage the container source?
(0- No system? system at | cleaned at the | (See code)
1- Yes) (See code) the water point-of-
source point? source?
(See code) (Days)
4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 4.10 4.11 4.12

3- Veranda
4- Bedroom

Storage place: 4.1
1- Living room
2- Bathroom

5- No need to store

source

Water collection system: 4.3
1- Directly from source
2- Vessel with handle dipped into source
3- Vessel without handle dipped into

Treatment: 4.4, 4.5
1- Yes 1-
0- No 2-
3-
4-
5-
6-

Treatment system: 4.6, 4.7

Not treated
Boiling
Pills/Filter
Strainer

Cloth

Other (specify)

Reason of avoiding treatment: 4.10
1- Treatment is too costly
2- Water quality is good enough
3- Time consuming
4- Other (specify)

W5. Doesany warm-blooded animal or livestock (duck/hen/cat/dog, etc.) enter
intoyour water storageroom?

W6. Doany of your children below 5 year sof agetouch theseanimalsor livestock?

S. Based on use what type of toilet do you use?

0- No
1- Yes

0- No
1- Yes

1- Shared wi
2-  Communi
3- Private

Types of Toilet
th neighbours
ty/NGO provided
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A. Awareness
Question Ans. code Code

1. Have your children been given measles vaccine? (See code) 0- No, 1- Yes

2. Which major awareness programme is available through NGOs? (See code) 1- Safe drinking water
2- Proper sanitary disposal system
3- Health education
4- Hygiene promotion
5- Don't have any awareness program
6- Don't know

3. Did you participate in the awareness programmes? (See code) 0- No, 1- Yes

4. What is the main cause of diarrhoea? (See code) 1- Not washing hands properly after defecation
2- Not washing hands properly before meals
3- Eating stale food
4- Drinking bad quality water
5- Not disposing of faeces properly
6- Not having proper garbage disposal
7- Others (Specify) —-

5. What is the major symptom of diarrhoea? (See code) 1- Loose motion
2- Stomach cramps
3- Dizziness
4- \omiting,
5. Others (Specify) —-

6. What is the major consequence of diarrhoea? (See code) 1- Dehydration
2- Weight loss
3- Internal bleeding (passing blood with stools)
4- Death,
5- Others (Specify) —-

7. How much do you think drinking bad quality water contributes to diarrhoeal disease?(See code) 1- Main cause,
2- Moderate cause,
3- Not a cause

8. Do you have a TV in your home? 0- No, 1- Yes

9. Do you have a Radio in your home? 0- No, 1- Yes

10. How many days do you watch TV per week?

11. How many days do you listen to radio per week?

12. Have you heard of Baby Zinc? 0- No, 1-Yes

13. Did you have Baby Zinc for your children when they were affected by diarrhoea? 0- No, 1- Yes
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H. Hygiene
Question Ans. Code Code
1. Which hand washing material is used to wash your or child’s (less than five years) hands before feeding (See code)? Hand washing materia l: 1, 2
1- Soap
2- Mud 3- Ash
4- Water only
5- Not washing at all
2. Which washing material is used to wash the hands and feet of the child after defecation? (See code)
3. Which hand washing material is used after defecation? (See code)
4. How many hands do you wash after defecation?
5. Do any children, less than five years, come in contact with garbage outside home while playing/walking/sitting? (0- No, 1- Yes)
6. After how many days do you cut your nails?
7. After how many days do you cut the nails of your children?
P.  Promt
Code
Code
First Second
1 At the point of use do your hands come in touch with the water during collection? 0- No, 1- Yes
2 How many hands do you wash after defecation?
3 How many days do you watch TV per week?
4 How many days do you listen to Radio per week?
5 How often do you cut your nails?
6 How often do you cut the nails of children?
7 Do you wash the container before collection of water? 0- No, 1- Yes
8 Do you bathe everyday? 0- No, 1- Yes
Thank you,
Time finished............cooeiiiien

The questionnaireis examined by............ccooeviiiiiiiiii e
Signature of Supervisor:
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