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Executive Summary

Background

In Malawi, diarrheal illness is a leading cause of morbidity and mortality in children.

Safe storage ahtreatment of water at the household level, access to and effective use of a
sanitation facility, and hand washing with soap reduce the risk of diarrhea. Among women in
Malawi, the use of antenatal care services is high, but delivery at a health fadlitgturn for
postnatal care remains low, contributing to high maternal and child mortality.

A Safe Water System (SWS) program was launched in Malawi in 2002 by Population
Services International (PSIA locally-producedilute sodium hypochlorite wet treatment
productwas developed and marketed with the brand nafaterGuard A recent survey of over
1,600 women in Malawi showed that while nearly tthiards of mothers had heard of
WaterGuard usage remained low. Thus, efforts need to be maderemasethe rates of use to
achieve the desd impact on diarrheal illnes3he US Agency for International Development
(USAID) sponsored a pilot pgpamin collaboration with UNICEF, the Government of Malawi
Ministry of Health (MOH), and PSI, to test tfeasibility of promoting hygiene improvement
interventions (specifically disinfection and safe storage of water at theqfaise, anchand
washingwi t h soap) through Mal awi 6s antenat al heal
wasto improve naternal health and decrease diarrheal diseases in two districts in Malawi. The
pilot programinvolvedthe distribution of hygiene kits, including a water storage container with
a tap, a bottle ofvaterGuard a 500 gram bar of soap, and 2 sachets of ORtBcantives for
pregnant women to come to a hospital or clinic for antenatal care and delivery.

In May andJune 2007the Centers for Disease Control and Prevention (Gio6Gdlucted

a baseline survegf womenenrolled in this program in the two selectistricts, Blantyre and



Salima This survey assessed water treatment and hygiene practices among the enrolled women
and their close relatives or friends with children under 5 yearslolBebruary and March 2008,

CDC conducted a follovap survey to deterime changes in water treatment and hygiene

practices among the same women after the program period in order to evaluate this pilot
program.

Results

In Blantyre District, 23Jprogram participantBom 8 health facilities were enrolled in the
baseline antaatal clinic survey and 23@lativesor friendswere enrolled in the baseline
diffusion survey; 182 program participants and 155 relatives or friends were included in the
follow-up survey analysisin Salima District, 15&rogram participant&ere enrolld from 7
health facilities in the baseline antenatal clinic survey anddlaéves or friendsvere enrolled
in the baseline diffusion surve$48 program participants and 120 relatives or friends were
included in the followmup survey analysisThe media respondent aga baselinavas 24 years
(range 15 to 45)Program participantsere in their %' to 9" month of pregnancy (median 7
months)at the time of enrollmentFortythree percent of respondents in Blantyre District and
93% of respondents in Baa District were from rural areag\mong all 775 respondent33%
completed primary schoand 65% reported being able to re&diostwomenreporteda
protected water source as their principal source of drinking \whabeseline (89%) and at
follow-up (88%).

Among program participants, 97% in Blantyre District and 73% in Salima District had
heard ofwWaterGuardat baseline; 29% were able to correctly identify both the dose and wait
time. At baseline24% of program participants from Blantyre Distrazid25% from Salima

District said that they had us®daterGuardn the pasg days Only 2% of homesxhibited



WaterGuarduse by havindpoth aWaterGuardbottle anda positive chlorine residual from
stored waterWhen program participants were askedémonstrate how they washed their
hands at baseline, 27% used soap and 22% lathered their hands completely with soap.

At follow-up, 100% of Blantyre participants (p=0.07) and 99% of Salima participants
(p<0.0001) had heard ¥YaterGuard 62% were able toorrectly identify the dose and wait time
(p<0.0001). Fifty-seven percerdf Blantyre participants (p<0.0001) and 85% of Salima
participants (p<0.0001) said they had ugéaterGuad in the pas® days At follow-up, 61% of
homes had both\&aterGuardbotle in the home and a positive chlorine residual from a stored
water sample (p<0.0001). Assumingtttiee 2% of participants who hadNaterGuardbottle in
the home and a positive chloriresidual fromstored water at baseline also purchased that
WaterGuard, a significantly greater percentage of participaxisibitedWaterGuardpurchase
and use at follovup than at baseatie. When asked to demonstrate how they washed their hands,
73% used soap (p<0.0001) and 68% lathered their hands completely witpp<0£001).

Seventytwo percent of program participants had at least three antenatal vistis during this
pregnancy.Ninety percent of program participants in Blantyre and 59% in Salima delivered in a
health facility; 68% of participants in Blantyre and 3@%participants in Salima had
documentation of a postnatal check in their health care passhamdty-four percent of the
program participantso babi-apsintewiew. dNeady ail balges a t
(91%) had been seen at least onga health care provider.

Of the 386 relatives and friends, 94% in Blantyre District and 79% in Salima District had
heard ofWaterGuardat baseline27% were able to correctly identify both the dose and wait
time. Sixteen percentf relatives and frieths from Blantyre District anii0% from Salima

District said had usedaterGuardn the pas® days. A WaterGuardbottle and a positive
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chlorine residual from a stored water sample were found in 2% of htvines relatives and
friendswere asked to demomate how they washed their hands at baseline, 22% used soap and
18% lathered their hands completely with soApfollow-up, 99%had heard oWWaterGuardat
follow-up (p<0.0001); 48% were able to correctly identify both the dose and wait time
(p<0.0001). Thirty percentfrom Blantyre (p<0.0001) and 53% from Salima (p<0.0001) said
they had use@lvaterGuad in the pas2 days Atfollow-up, 25% of rel atives?o
had both aVaterGuardbottle in the home and a positive chlorine residual fromredtavater
sample (p<0.0001)Assuming that the 2% of relatives and friends who ha&terGuardbottle
in the home and a positive chlorine residual from a stored water at baseline also purchased that
WaterGuard a significantly greater percentage exhitbigaVaterGuardourchase and use at
follow-up than at baseline (p<0.000M/hen relatives or friends were asked to demonstrate how
they washed their hands at follayp, 66% used soap (p<0.0001) and 60% lathered their hands
completely with soap (p<0.0001).

Program cost was $2.80 per household member protectthteyGuarduse and $5.34

per household member protectedWgiterGuarduse and purchasingaterGuard
Conclusions

This evaluation demonstratesh at Ma | a wdaré Systemnrista @anyaeffeativ
platform for promoting key hygiene behaviors among moth&he program evaluation showed
significant increases in knowledge abWterGuard reportedWaterGuarduse, observed
WaterGuarduse, andVaterGuardpurchase among program participants in baslridts after
the program period. There were also significant increases in hand washing knowledge and

ability to demonstrate correct hand washing procedures among these program participants.



In addition to improvements in water treatment and hygieaetipes, lhe evaluation also

noted aditional program benefits. Program participants ligth use of antenatal, delivery,

postnatal, and newborn health services, which could also improve maternal and child health.

Finally, the evaluation alsshowedsignificant improvements in water treatment and hand

washing practices among the friends andtr&es of program participants, demonstrating

diffusion of theintervention into the community, particularly among other women with children

under 5 years who arelaighest risk of diarrhea.

Recommendations

Programrecommendations

Program continuation in Blantyre and Salima Districts, and expansion of program to
other districts in Malawi with interim evaluation

Future program expansion should include education coemiey nurses in the health
facilities and HSAs during home visits, encouraging HSAs to conduct program
monitoring during home visits.

Initiate a pilot program for promotion of key hygiene behaviors througbxpanded

program in immunizations (EPI)

Research and evaluation recommendations

Conductstratifiedanalysis to determine the impact of demographics, socioeconomic
characteristics, program patrticipation, and other factors on the adoption of SWS and hand
hygiene practices during the program period.

Conduct an evaluation to determine whether the EPI program is also an effective health
facility-based platform for promoting key hygiene behaviors, and whether providing

additional refills during childhood immunizations can demonstrate or augment the water



treatment and hygiene behavior changes observed with the antenatal clinic platform
alone.

If program scalaup is planned, conduct an interim evaluation using similar methodology
to help guide future scalap.

During either the evaluation of the EPI progranduring evaluation of future antenatal
clinic program scaleip efforts, consider revaluating the communities involved in this

pilot program to determine whether behavior changes were sustained over time.



Detailed Report

Background

Diarrhea and watemuality

Diarrheal illness is a leading cause of childhood mortality in the developing, wattd
an estimated 1.million dying of waterborne diseases each y@ar Drinking waer that is
contaminated with a pathogenan important vehicle for diarrheal disease trassion in
developing countriesThere are three key practices that have beewrsho be effective in
reducingthe risk ofdiarrheal diseaseSafe storage and treatment of water at the household
level, access to and effeatiwise of a sanitation facility (such as a latriae)j handvashing
with soap will each typicallyeduce theisk of diarrhea bypproximately 3040%(2).
The Safe Water System

The U.S. Centers for Disease Control and Prevention (CDC) and the Pan American
Health Organization/World Health Organization (PAHO/WHO) developed the Safe Water
System (SWS) to address theed for inexpensive, adaptakd@propriatealternative means of
water treatment and stag@in the shortto medium-term to reduce diarrhea risk in the
developing world (3). The SWS consists of water treatmentha& point of use with a localy
produced, dilute sodium hypochlorite solution, promotion of safe water storage, and behavior
change techniques such as social mark¢dhgThe SWS has been shown to decrease diarrhea
risk by 25% to 85%nd has been implemented in over 20 count{fiek2).
Health indicators in Malawi

In Malawi, women make up 51% of the tbfmpulation, andl2% of the® womenrareof
reproductive agel&-49 years olfl Ninety-three percent of pregnant women receimeenatal

care from a skilled provideeither a nurse or midwife (82%) or a physician (10%3). While



the use of antenatal services is high, deliveryraadth facility remains relatively low a?7%o.
Similarly, very few mothers (7%) report back to the health facility for postnatal chéekd
weekfollowing delivery(13). Poor attendancat health facilites for delivery and postnatal
checks is an imptant factor contributing to a very highaternal mortalityrate of 984 deaths
per100,000 live birthsX3). Child healthindicatorsare also concerningvith under5 mortality

at 133 ped,000 live birthg13). The main causes of deathchildren lesstan 5 years oldre
malaria, diarrheal diseasand acute respiratory infection (14In recent national surveys, nearly
20% of children undés years oldsuffered arepisode of diarrhea in theo weeks preceding the
data collection, as reported by thearegiver(15).

Contaminated drinking water and poor hygiene contribute to these poor health indicators
for new mothers and their childre@espite large investments in the water supply sector by the
Government of Malawi, donors, and NGOs, access wdwafking water is still a problem due
to frequeniequipmenbreakdowns, inappropriate technologies, unavailability of spare parts, and
lack of trained water committees to maintain and repair the systanasldition, drinking water
that is not deliverednder constant pressure directly to household taps is usually contaminated
during transport to the home or during sggan the home. Hygiene behaviors are also
suboptimal in Malawd in a recent survey, twthirds of respondents reported that they washed
their hands after using the latrine and only abouttbivd before preparing meals ()16
The Safe Water System in Malawi

In November 2002, Population Services International (PSI), a social marketing non
governmental organization (NGO), initiated @WSprogram in Malawi to prevent diarrheal
illness among children undBryears old. The SWS wgsomotedthrough media channels

including radio announcementsgns painted ominibuses, billboards, signand flyers. The



disinfectant solutiorflocally-prodiwced dilute sodium hypochloritevas given the brand name
WaterGuardand aprice of 10 Kwacha (approximately $US 0.08) &#00-ml bottlesufficient
totreato n e f astoreddripking water for 1 monthWaterGuardwas sold asupermarkets,
pharmaciesrad by street vendors miral areas.Despite the low price, a recent survey of over
1,600 women in Malawi showed that while nearly #tha@rds of mothers had heard of
WaterGuard usage among these mothers remained low at 12%, or #% tuftal survey
popuation (17). Thus,efforts need to be made to incredgaterGuarduse in order to achieve
the desired impact on diarrheal iliness.
UNI CEF0s Water, Sanitation, and Hygiene Basic
UNICEF supportghe deliveryof aloac 0 st 1 Wat e nd HygiaerBasic &léedso n a
p a c k a g e aghat(nvuBleddw-costproducts for household treatment of drinkimgter. In
Malawi, these kits contain one bottle WaterGuard one 2@liter bucket with a lid, one t0ter
hand washing bucket, one ladle, tpackes of oral rehydration salts (ORS), and one 500 gram
bar of soap. UNICEF/Malawi distributed 20,000 of these kits and hygiene messages in 22
districts in 2005 to a carefully targeted population of households headed by women or children,
orphans, and thosaiffering from chronic illness. There are no data on the impact of the
distribution of these kits in Malawi to date.
Hygiene Promotion for Diarrheal Disease Prevention in Malawi
Onepotentialstrategyto increas&VaterGuardusewould beto identify prograns that
provide services to pregnant and postnatal woamehuse them gsdatforms to introduce and
expand the coverage of proven, effective health interventibnis. strategy was shown to be

effective in a prior initiative implemented by PSI Afghanistanwvhich aclinic-based houseid



water treatment and hygiene promotion program targeting pregnant women resulted in
significant improvement in knowledge of causes of diarrhea andvastiingpracticeq18).
To assess whether a similar approach migik in Malawi,the United State®\gency
for International Development (USAIBponsorea pilotprogramin 2007in collaboration with
UNICEF, the Government of Malawlinistry of Health (MOH),and PSI, tdest thefeasibility
of promoting hygiene improveanmt interventions (specifically disinfection and safe storage of
water at the poirbf-use, anchand washingvi t h soap) through Mal awi 0s
system for pregnant women and their families,
Acceleated Community Integrated Management of Childhood Ilinessé8I@T). The purpos
of this progranwas to improve maternal health and decrease diarrheal dssiease districts in
Malawi. The WBN kits,whichincluded a water storage container with @ta bottle of
WaterGuarda 500 gram bar afoap and 2 sachets of ORBeredistributedas incentives for
pregnant women to come to a hospital or clinicsiotenatal care and delivery. In addition, the
womenreceivel up to thredree refills ofWaterGuard andsoapas incentives for followip
antenatal and postnatal checkups
CDC wasasked tacollaborate with the Ministry of Health and UNICEFeawaluate this
program. The purpose of the evaluatieesto assess the impact of the antenatal program on
water treatment practices and hygiene among enrolled women in two districts in Malawi, and to
assess whethenrolled women passed teducational messaggsclose relatives or friends

with children under 5 years old.

Objectives

The objectives of the evadtion were as follows:

1C



e Conduct a baselineurvey of pregnant women in 15 health facilities in Blantyre and
Salimadistricts in Malawi ashiteywereenrolled in the prograno assess current water,
sanitation, and hygiene behaviors.

e For each evaluation parpant, @nduct a interview withone £male relative or friend
who hada child less than 5 yeaotd and livedn the same communityo assess current
water, sanitation, and hygiene behaviors.

e Deliver free hygiene improvement products (e.g., productdiginfection of water at the
point-of use and soap) and appropriate educatigmagnantvomenthrough the
antenatal program afrticipating clinics irthetwo districts.

e Determinet h e p r impgact amkdosvledgand practicesiates ofwWaterGuardand
ORSusageand improved hand washing practieesong pregnant women enrolled in
the progran{program participantggnd their female relatives and frienaith children
less than 5 years old these two districts

e Describe factors that motivated and lited chages in knowledge and practices among
program participants

e Determine the programdébs i mpact on frequenc

health care facility, and postnatal checks amummogiram participants.
Methods

Evaluation design

The evaluatiorhadtwo components. The first involveadbaseline crossectional survey
of pregnant women receiving caretla¢ 15 selectedntenatal clinics to determine their water,
sanitation, and hygiene practidelowed by a home visit to observeudmsehold water,

sanitation, and hygiene facilitieshis survey will hereafter be referred to as the antenatal clinic
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survey. The intervention supplies and educatiere given to participants at thénst antenatal
clinic visit during the program peribor during their subsequent folleup home visit.Nine
monthslater,a follow-up home visit wasnade to all evaluation participants toesswhether
their practices hadhanged as a result of the program.

The second component svdesigned to assess e water, sanitation, and hygiene
messages received by thegram participantsaddiffused to their relatives and friends. At the
time of the baseline intervieygrogram participant&ereasked to identify female relatives or
friends with children uner 5 years old who live in their communities, and evaluation personnel
visitedthese womeat their homeso conduct a baseline intervieamd observations of water,
sanitation, and hygiene facilitie§ his survey will hereafter be referred to as the diffo
survey. At the time of the followp assesment of program participantset identified relatives
and friendswere alsovisited for a followup assessment

Health Surveillancéssistant{HSAs) from each selected antenatal clinic wesedas
enumertorsfor the baselinsurvey, and trainedensus workergerehiredas enumeratorfer
the follow-up survey Enumeratorsveresupervised by Environmentakdith Officers (EHOS)
based at thantenatal clinicef the program participants
Programlocation and sample selection

For this program, UNICEF selected two distiicBlantyre and Saliniaout of 8 priority
districtsin which it was working with the GOM for implementation of acceleratdtCl.
UNICEF selected 8 antenatal clinics in Blantyre Distried & in Salima Distct for program
implementation.The program population included pregnant women attending one of these 15
participating antenatal clinicsto calculate sample size, we estimated 7% overall utilization of

SWS at baseline based opréor national survey (1)7and assumedbased on prior experience
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with SWS interventiong3), an increase in utilization of 100% (to 14% utilization) in response to
the interventiona confidence level of 95%, and power of 80¥he resulting sample size of 82
was increased by 20%, to 400acount for loss to followup.

We enrolled approximately 400 pregnant women (237 from Blantyre District and 163
from Salima District) by selecting a weighted samplerefjpant womefrom eachhealth
facility proportioral to the average monthly antenatal clinic attendamc®rder to complete
enrollment from each health facility in one weele wgedthe average weekly clinic attendance
and the numbesf women to besamplel per health facilityto calculatea sampling inteval,
which, for each health facility, wawvery third patient

To assess the diffusion of the hygiene interventions into the communities of antenatal
clinic survey participants, weonducteda diffusion survey for whickwve askedach participant
to namethreenon-pregnant female relatig®r friends of reproductive age withtdeast oneshild
under 5 years old. For each antenatal clinic survey participamtit@maptedo interview one
relative or friend for th diffusion surveyto meet our enrollmergoal of 400 women(237 from
Blantyre District and 163 from Salima District)
Enrollment procedures

Antenatal clinic arvey enrollment occuredfrom May 21 through June 4, 200vthe 15
selected antenatal clinics in Blantyre and Salima DistriStgveyparticipation was offerednly
to pregnant wome who attended the clinic seeking antenatal care duringa$eline antenatal
clinic surveyperiod. During each antenatal clinic day at a health facilitg,randomly selected
one of the first three women efied in the antenatal hygiene improvement program to
participate in the baseline antenatal clinic survey. We then systematically selected every third

women enrolled thereafter to participate in the sutugy we reached the desiradmber of
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women forthat health facility. lfawoman declined to participate, the next wornmaline in the
waiting area was approached for participation.

Health facilitypersonnekenrolledwomen who conseetlto participatan the study
provided them an identification cdrentitling them to receive the hygiene supplies, comdlict
the baseline intervievand explainedhat, within a week of the clinic intervietheywould be
visited in their homes fdollow-up observations of household water, sanitatiand hygiene
facilities. The baseline interview was conducted before the women received any program
education in the clinic. Evaluatigmersonnehblsoinformed the antenatal clinic participants that
they wouldreceive a home visit approximately 9 months later for a folipwnterview

Following the home visit to thentenatal clinic programparticipant, a visitvasmade to
the homes of female relatives or friends identified by program participants. Women who
consengdto participatan the diffusion survey werenrolled at the time of the home visit,
interviewed, and informed that theyould be visited again in approximately 9 months for a
follow-up interview. If a relative or friend declined to participate, did not meet selection criteria,
or was not available, the xierelative or friend whose name was provided was approached for
participation until a relative or friend was founid.a relative or friend was not found after all
three friends were approached for participation, the pregnant woman was requestedi& provi
the names of three more friends or relativaier six relatives or friends were approached for
participation, no further attempts were made.

Human subjects protection
A CDCHuman Subjects Research Officaled that, because this activity consistédr

evaluation of a proven public health practiteyas exempt from human subjects research
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oversight Neverthelessnformed consenwasobtained from alsurveyparticipants The risks
faced bythesurveyparticipantsvereno greater than those ondirily encountered in daily life
No personal identifier&/ereusedin the databas&Consent forms foprogramparticipants
enrolledin theantenatal clinisurveyand for relatives and frien@srolled in the diffusion
surveyweretranslated into Chiclveaand back translated into English (Appendices A and B).
Baseline data collection

A baseline antenatal clinic survesas conducted as women wer@olled in the
program. The baseline survegonsisted o standardized questionna&@ministeredn the
clinic at the time of enrollment to obtain data on demographic and socioeconomic characteristics,
antenatal carayater sources, and water storage, treatment, hygiene, and sanitation praatices
ahomeuvisit conducted within 7 days of the standardizadgiionnairéo make key observations
regardingthewaterstorage container, water treatment method, presence of soap, presence of
handwashing station, and demonstration of hamghing procedur@ppendix C) Stored
water was alstested for residual dbrine using theN, N-diethylp-phenylenediamineDPD)

method(www.hach.comas an objective measure of utilizatiorMdaterGuard These

guestionnaires weredanslated into Chichewéeld tested and revisedbefore tle survey was
initiated

A baselindiffusionsurveyofp r o g r a m p @ongdregramt elatves or friends of
reproductive age with a child under 5 yearswésconducted to get detailed househledel
information on therevailingwater treatment,amitation, and hygiene behavigisppendix C)
As in the survey of program participants, key household observations were mattechd s

water wagdested for residual chlorine usingetDPD method.
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Distribution of intervention

In preparation for the disbution of the WBN kits, health care provideeseived
training about the progranwater treatment, proper useWaterGuard and correct hygiene
practices before enrollment of pregnammmen beganThis training was conducted IB®51 and
MOH in Blantyre on May 15i 16, 2007, and in Salima on Ma@1 20, 2007. The providers
wereinstructed to incorporate education about watetrtreat,hand washing at critical times
using correct techniquand use of the WBN kiigto their anteatal clinic activities.

PSlassembld the WBN kits, whicltontaireda safewater storage containéa 20-liter
bucket witha lid and a tap a 500 gambar of hand soa@ bottle ofWaterGuard and two
packets bORS(Thanzibrand) The kitswerelabeledwith behavior changmessages, one
about proper usand storagef WaterGuardfor water disinfection, and one with proper steps
and times for han@ashing. PSideveloged, printed and providd promotional and ediational
materialsneeded for the social marketing of WBN relhtygiene behaviors and products,
especially thaVaterGuardand soap.These educational andhmevior change materials were
prepared in Englisand Chichewa by PSI. Brochurefrom the WBN kit is attached (Appendix
D). PSlwasresponsible for keeping 8icient quantities oWaterGuardat identified
commercial sales outlets and otpeints of saleserving the program area

Antenatal hygiene improvementggram participationvasoffered toall pregnat women
who presenedto the participatinglinics seeking antenatal care during the program period.
Program personnel enrelwomen who onsenedto participate, providéthem a WBN kit, and
inseredan identification card inttheir antenatal recortthat entitledchem to receivelp to three
refills of the hygiene supplies. HE WBN kitsweredistributed free to pregnant womeuaring

thar first antenatal cliniduring the program period. Fprogram participant&’ho werealso
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enrolled in theantenatal clinisurvey, the bottle dfvaterGuard bar of handoap, and
educational materialsereremoved from the WBN kit amnderegiven durirg their subsequent
home visit to assure that observatiomsre closely refleetdhousehold conditions pre
enrollment

The full WBN hygiene k& weregivento programparticipantsaftereducation sessiaiin
which theclinic staff deliveredbehavior change messagéefills of bottles oWaterGuardand
soapweregivenon the first antenatal viséfter receipt of the WBN kitand at up to twother
antenatal opostnatal visg, or at the time of deliveryEachprogramparticipantwasentitled to
receive on&VBN kit and threeefills of bottles ofWaterGuardand bars of handiashing soap
during the life of thgorogram,along with accompanying hygiene promaotiand behavior
change messagedt the same time, P®xpandedocial marketing and distribution of
WaterGuardthroughout the target communities.
Ongoing programeducation andmonitoring

In order to monitor the program during the intervention period and increase opjpestuni
for educatiorof the program participanteach HSAat participating clinicsvas instructed to
visit at least fivewvomen enrolled in thantenatahygiene improvemergrogram(which could
include women enrolled in the antenatal clinic survpgj monh to make home observations of
the presence daVaterGuard soap, and the water storage container tanest stored drinking
water for the presence of residual chloriiring these home visitthe HSAseinforced
educational messagestte program péicipants. The District Environmental Health Officer in
each districtollected these data help periodicallyassesprogram effectiveness during the

intervention period.
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Follow-up evaluation

The fdlow-up antenatatlinic surveytook place in Blantys from February 25 March
3, 2008 and in Salima froidarch 10i 15, 2008. This survey wasnductedat the household
level andincluded only women interviewed in the basaé survey. The interviewadministeed
astandardized follw-up questionnaire, nchincluded observations of water storage contase
and soapand testdfor the presence or absence of residual chlorine in stored water using the
DPD method as an objective measure of adherence to watenérgatecommendations
(Appendix E) Motherswerealso asked to demonstrate hand washing procedures to measure
knowledge retention.

A follow-up diffusion survey of the female relatives or friends of program participants
interviewed at baselin@as alsaconducted to determine whetheater treatmenandimproved
hygiene practicediffused to program neparticipants in program communities. The
guestionnairevassimilar to theone usedor program participanigjuestions specific to the
antenatal ehic programwereremoved/Appendix E)

Data analysis

Datafrom baselineand followup surveys were enterethto Microsdt Access 2003 and
analyzed using SAS version 9.1 software. Baselemographic and socioeconomic
characteristicef the women enrolleth theantenatal clinic and diffusion surveygre
summarized Water sources; water storaggatment, hygiene, and sanitation practibaseline
residual chlorine levels stored wate and the ability of participants to demonstrate proper hand
washing techniquet baseline and followp weresummarizd andcompared

To compare baseline and follewp data, statistical analysis was done using McNemars test for

paired proportionsMcNemars test was also used to compare antenatal clinic and diffusion survey data
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at baseline and followp to determine whbker program participants had a greater increase in SWS use
and hand washing with soap compared with their relatives and fri€edsvomen lost to followup, we
assumedheirresponses were missing at random.

To classifysurveyrespondents bgocioeconmic status, we usgarincipal component analysis
methodology developed by the World Bank in which household assets were assigned values based or
data from thel992Malawi Demographic and Health Survey and then summed to create an asset score
for each houd®ld (19). Survey respondents were placed in socioeconomic quintiles based on the valu
of their asset score compared to the entire survey population.

Health worker survey

At the time of the followup antenatal clinic and diffusiosurveys, we also surgyed all
available nurses, clinical officers, EHOs, and HSAs involw&djram implementationSurveys
wereself-administered in English andsponses were anonymous. Nurses, EHOs, and clinic
officers wereasked abousafe water and hygiene knowledge néiten, level of program
participation, assessment of the impact of the program, and suggestions for program
improvement. The HSA survey included the same questions with additional questions regarding
home visits. Datafrom these surveys were entered anthmarized using Microsoft Excel 2003.

Cost analysis

To informfuture scaleup of this pilot program, we conducted a cost analysis to determine the
economic inputs necessary to result in SWS knowladgeuse and improved hanggene. W
solicited cosinformation from each of the key stakeholders responfblerogram implementation:

MOH, UNICEF, andPSL MOH expenses includdtealth care facilitpersomel time spent on the
programbs e du castepoded in the hegtloworker sus/eNICEF expenses included

coordination costsfdinking selected program health facilitisscarry out progranobjectives. PSI
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expenses included commodities (hygiene ikésisand refills) productdistribution health care facility
personnetraining andincreasedesc i al mar ket i ng conduct ecdtchment t h
areagluring the program period~or cost calculations, we assumed that all 15,000 kits were distributed,
and each recipient received all three refills. We also assumesbittarecipient had 4 additional
household memberdVe summed prograroosts,divided them by the number of hygiene kit recipients

to calculateprogram cosperkit recipient We dividedprogram cost per kit recipieby the total

numberof household meltwers of kit recipient$o calculategprogramcost per household membeérFo
calculateprogram cost per successful project outcomedmieled total program costs by thember of
participantsdemonstrating correct hand washing &gdhe number ofiouseholdnembes protected by

SWS use irthe home.
Results

Study enrollment

In Blantyre District, 231 pregnant wom&om 8 health facilitiesvere enrolled in the
baseline antenatal clinic survey and 28[@tives or friend# the baseline diffusion survey. One
enrolledpregnant woman did not have a friend or relative meetindithesion surveyinclusion
criteria Six pregnant women and their giglatives or friendsvere excluded because of poor
data quality

In Salima District, 158 pregnant women wereodied from 7 health facilities in the
baseline antenatal clinic survey and t&ktives or friende the baseline diffusion surveythe
relativesandfriendsof 2 pregnant women did not meet inclusion criteria and were excluded
from the baseline diffusin survey Sx pregnant women and threglatives or friendsvere

excluded because of poor data quality.
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During the followup survey, 49 (21%) pregnant women abd28%) relatives or friends
in Blantyre District, and 10 (6%) pregnant women and 19 (I2%ljives or friends in Salima
District were lost to followup (Table 1). Reasons for loss to followp included moved away
(89%), refused (3%), died (2%), other(6%). An additioral 27 (7%) relatives or friendsere
excluded from analysis becauseytfecame pregnant and received the intervention during the
program period.Datafrom 182 pregnant women and 1fatives or friends in Blantyre District
and 148 pregnant women and 120 relatives or friends in Salima District were included in the
follow-up survey analysis, for a total 880 pregnant women and 2i#atives or friends.
Demographicand socioeconomicharacteristics

At baseline, lte median respondent age was 24 years (range 1%.t®¥gram
participants had a median othild less than years old fange 0 to 4Table 3] at the time of
enrollment The 386relatives or friendgnrolled in thebaselinediffusion surveyhada median
of 1 child fange 1to 5). At the time of the followup interview, 97% of program participants
enrolled in he antenatal cliniand 93% of relatives and frientad at least one child lessath5
years old in the householdrorty-three percent of respondents in Blantyre District and 8886
Salima District were from rural areashere were no significant défences in demographic or
socioeconomic characteristibetween womeenrolled in the antenatal clinic survey and
relatives and friends enrolled in the diffusion survey.

Among775baseline surveyespondents, 92% were married, 6% were single, 1% were
serated, and 1% were widowéOiable 3. Among theseespondents20% hacdho education,
47% attended some primary schaot% completed primary scho@nd21% attended higher
than primary schopb5%reported being abletoreadkmong r epond gfohasino hus b a

education35% attended some primary school, 16% completed primary semoizl0%
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attended higher thgorimaryschool; 880 f r e s phasbahds weresable to reafl higher
proportion ofBlantyrerespondentand their husbandgportedconpleting primary schoobnd
beingable to read than Salima respondents.

When respondents h o u drenhboth Digrictavere divided evenly into five
socioeconomic quintiles based on their asset sctire median socioeconomic quintile was the
second wedhiest quintilefor Blantyre residents artie second pooregir Salima(Table 2).
Thirty percenpf Blantyre respondentand 5% of Salima respondentsrein the welthiest
socioeconomic quintilet1% of Blantyre respondenasd 33% of Salima respondsmtere in
the poorest quintile.

The 143 survey respondentsst to follow-up were significantly more likelyhan the rest
of the evaluation populatidio live in uban areasiave attended primary schpbk able to read
and be in the wealthier twauintles; their husbandwere also more likely to hawwmmpleted
primary schoolnd beable to read
Programtimeline and product distribution

Hygiene kits were distributeidtom May to Decembe2007(Figure 2) Distribution of
refills of WaterGuardand soajegan inJune 2007 andias continuingn some health facilities
at the time of the follovup survey.By the time of the time of the followp survey]14,496
hygiene kits and 18,770 refills had bebstributed.

Watersource,handling, and treatment

In Blantyre District,93% of program participants at baseline and 87% at fellpwsed
an improvedwater source (home tap, public tap, protected borehole, protected spring, or
protectedwell) as their primary source of drinking water (T@B). In Salima Dstrict, 85% of

program participants at baseline and 84% at follpawused a improvedwater source Nearly
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all programparticipantsat baselingd99%)and followup (100%)reported that they stadeheir
drinking water(Table 4. In Blantyre District buckets were observed to store drinking water in
78% of homes and clay pots were observed %2t homes while in Salima Districtbuckets
were observed to store drinking water i2df homes and clay pots were observed % 0
homes Nearly allprogramparticipantg93%)reported that thewate storage container had a
lid. At baseline, 3% of program participanteported scooping water out with a ladle, cup, or
hand to remove drinking water from their water storage contanér 3% mured the wateor
used a tap.

At follow-up, dl program participant§100%)reported that they state¢heir drinking
water, the hygiene kit bucket was observed to store drinking waterdim@homesn Blantyre
District and 95%0f homesn Salima District. Nearly all97%) were observed to have a lid on
their water storage containe@ver half (52%) reported pouring or using a tapemove
drinking water{p<0.0001 (Table)].

Of 389 program participants, &breportedat baselinghat they proteetdtheir drinking
water to make it saf@able4). Methods of protecting drinking water that invalweater
treatment includedoiling (34%), WaterGuard(44%),andchlorine (13%6); 36% reported using
at least onenethodin the past 2 daysAt follow-up, 99%reportecthat trey protecédtheir
drinking water to make it saf@<0.0001). Mthods includethoiling (16%), WaterGuard
(91%), andchlorine (2%); 82% reported using at least omethodin the past 2 days
(p<0.0001)

WaterGuardknowledge
Amongprogram participant®7%in Blantyre District and 7 in Salima District had

heard ofWaterGuardat baselindTable4). Among participants who had heardvaterGuard
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47%were able to correctly state that 2 to 4 cap@/aterGuardare required per pail of water

(dose depends mize of container and turbidity of water), 47% were able to correctly identify
the 30minute wait time before drinking after treatment, and 29% were able to correctly identify
both the dose and wait time.

At follow-up, 100%o0f Blantyre participant§p=0.01) and 99% ofSalimaparticipants
(p<0.0001)had heard oWaterGuard(Table4). Programparticipantgeported hearing about
WaterGuardfrom the health center (98%), radio (62%), HSA visiting the home (38%), friend or
neighbor (29%), and community meetifi§%); 86% reported sharing information they heard
aboutWaterGuardwith afriend or family member (Tablg).

Nearly all participants (97%) reported that someone had taught them how to use
WaterGuard(Table 5). Program participants reported the healttegaovider at the health
facility (57%) and HSA visiting the home (37%) as the person or source that gave them the most
confidence to treat their drinking water witflaterGuard Among participants in both districts,
79%were able to correctly identify ¢hdose (p<0.0001), 77% were able to correctly identify the
wait time (p<0.0001), and 62% were able to correctly identify the doseahtime [p<0.0001
(Tabled)]. Ninety-five percent of participants reportedowing where to purchasé/aterGuad,
and 736 reported that the priceas at least 20 kwacha (Talble
WaterGuard use

At baseline 70% of program participanfsom Blantyre District and 4% from Salima
District said that they haelver usedVaterGuard 24% and 156, respectively, said they had used
WaterGuad in thepast2 days(Table4). Among program participants in both districts,

WaterGuardbottles were obserdan 7% of homes Stored wer samples from% of homes
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had positive chlorine residual8oth aWaterGuardbottle in the home and a ptige chlorine
residual from a stored water samplere observed in 2% of homes

Among program participants who reported ever uSifaderGuardat baseline61%
obtained the product from a local village shop, 44% from a retail shop in a trading center, and
12% from acommunity health workegiTable 6) Among 321 participants who reported never
usingWaterGuardat baselinethe reasons includdtic an 6t (88 ofdao nidot needo
(13%)fAwat er (128),fcd ceraintdo | i (@%),&antdfease shiomged | pr ovi ded by
MOH (6%).

At follow-up, 100% of program participants in both districts said that they had ever used
WaterGuard(p<0.0001); 57% of Blantyre participants (p<0.0001) and 85% of Salima
participants (p<0.0001) said they had ug¢aterGuad in the pas® days(Table4).
WaterGuardbottles were obserden 636 ofprogramp ar t i domesiprot0604). Stored
water samples from 71% of program participants had positive chlorine residuals (p<0.0001). At
follow-up, 61% of homes had bothAaterGuad bottle in the home and a positive chlorine
residual from a stored water samfj&0.0001).

At follow-up, 33% of participants reported obtainMgterGuardirom a local village
shop, 17% from a retail shop in a trading center, and f83%a community Balth worker or
HSA (Table6). Fifty-five percent of participants reported purchasivigterGuardafter
receiving one or more free bottles; 35% purchased one bottle, 28% purchased two bottles, and
37% purchasethree or more bottlesThirty-two percent oparticipantsexhibited purchase and
use ofWaterGuard indicated by a ktle in the home, a positive chlorine residual from a stored
water sample, and reported purahasWaterGuardafterreceivingfree bottlegTable4).

Assuming thathe 2% of partipants who had WaterGuardbottle in the home and a positive
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chlorine residual from a stored water at baseline also purchas&ldatexGuard a significantly
greater percentage of participaathibitedWaterGuardourchase and usg follow-up than at
basline (p<0.0001).

Participants reported that thegndedto useWaterGuardi ever y day o ( 6 3 %) ,
rainyseasono (50%)h,o0leaenrd fodurbirneg Rasticipat ét@ehthdt Tab | e
they last usetlVaterGuardioday (52%), yesterday (18%nis week (10%), this month (9%),
and more than one month ago (9%8mong the 42 participants who reported not using
WaterGuardn the last one monttb5% said they stopped usiMgaterGuardoecause they
Acandét affordo it , (usudydistsbatedby MOHe y1 4% es a&ihd oir i nw:
avail abl e, 0eyanidd o5n% ts @iidk et t he s mel |
Sanitation and hand hygiene

At baseline, toilet facilities were observed®® of Bl antyre pndrtici pa
75% of Sal ma par ti ci paf¥).tAsfdlowhup, todeshcilitidsaveré abserved in
96% of Bl ant yhanesaadd® i cfi pRanltisma parti ci pantsd hc

When askeat baselin@bout when they washed their hands, 84%of@am
participantssaidafter using the toileB0% saidbefore eating46% said before cooking7%
said after a diaper changand43% saidwhen their hands are dirtfable7). Soap was
observed in 74% of homes baselingdTable4). When program participants were asked to
demonstrate how they washed theints at baseline, 27% used soap and 22% lathered their
hands completely with soap.

Whenaskedat follow-up about when they washed their harig% said after using the
toilet, 78% said before eating, 31% said before cooking, 66% said after a diaper, eimange

28% said when their hands are difTfyable7). Soap was observed 8% of homes at follovup
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[p=0.003(Table4)]. When asked to demonstrate how they washed their ha3fdsyused soap
(p<0.0001) and 68% lathered their hands completely with soapO@&D.
Pregnancyindicators

The 389 program participants enrolled in the baseline antenatal clinic survey were in their
3% to 9" month of prgnancy [median 7 months (Tat8f. Twentytwo percent of program
participantanterviewed in the fabw-up anenatal clinic survey reported th&Er pregnancy
had beerther first. The number o&ntenatal cliniisits during this pregnancsecorded in the
progr am p kealth cace pgsshootss one visit for 6%, two fd21%,three for37%,
four for 27% andmore than four foB%. Ninety percent of program participantsBrantyre
and 59% in Salimdelivered in a health facility68% ofparticipants in Blantyre and 3% of
participants in Salima had documentation of a postnatal check in their healpassibeok.

Ninety-f i ve percent of the program pawetei ci pant
alive at the time of théollow-up interview (Tabl®). The median ballyage was 7 months
(range 2 to 10 months). Nearly all babies (91%) had been semsabhce by a health care
provider. Among babies who had reached the appropriate age for the following childhood
immunizations, 98% had received BCG vaccination, 98% received the first diptibduasis
tetanus (DPT) vaccination, 93% received the sdddPT vaccination, 85% received the third
DPT vaccination, 70% received oral polio vaccine (OPV) at birth, 97% received the first OPV
after birth, 93% received the second OPV, and 83% received the third OPV. None of the babies
had reachetieyond the reacamended age to complete measles vaccina#dihbabieswere
breastfed.The age at whichdbies were first given anything made with watasless than 1
monthfor 5%, 1 to 3 months for 10%, 3 to 6 months for 49%, or greater than 6 months for 25%

12% ofbabieshad not yet been given water.
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Program participation

ThreeWaterGuardand soap refills were received by 45% of survey respondents, two
refills by 33%, one refill by 16%, and no refills by 6% (Tab®. When asked which items in
the hygiene kithey liked best, 45% of participants reported the water storage container, 44%
reportedWaterGuard 6% reported soap, and 5% reported Thanzi ORS (Table 3). Nearly all
participants (94%) reported using the hygiene kit water storage container to storggdsiater,
and use was verified by observation in 91% of homes. Nearly all participants (98%) heard about
WaterGuardat the health facility; 19% heard abMterGuardonce, 31% twice, 21% three
times, and 29% more than three times. Nir@tg percent gbarticipants reported that
WaterGuardwas available at their local shop. Over 99% of participants reported using
WaterGuardrom the hygiene kit to treat their drinking water.

Ninety-one percent of program participants received at least one homieywasitHSA
during the program period (Table 3). Among those who received a home visit, 21% received one
visit, 16% two visits, 15% three visits, 13% four visits, and 25% more than four visits. The
median number of home visits to participants was 1 (r@rig®) in Blantyre District and 5
(range 0" 10) in Salima District. Among participants who had a home visit, nearly all (99%)
reported that the HSA demonstrai#d@terGuarduse and hand washing during the visit.
Analysis by health facility

In all 15 seleted health facilities where the program was implemented, a higher
percentage of program participants that were able to correctly identify the correct dose and wait
time for water treatment witWaterGuardat follow-up compared with baseline (Table 11).isTh
difference was statistically significant in 9 (60%) health facilities. The percentage of households

with both awaterGuardbottle in the home and a positive chlorine residual from a stored water
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sample increased among women attending all 15 healthiésciwith a statistically significant

di fference seen for 14 (93%) facilities. The
exhibiting purchase and useWaterGuardalso increased in the 15 health facilities, with a

statistically significant dierence in 11 (73%) facilities. Finally, the percentage of program

participants who lathered their hands completely with soap when asked to demonstrate how they
washed their hands increased in all 15 heath facilities, with a statistically significangit# in

14 (93%)) facilities.

Diffusion survey

Of 386 relatives and friends, &lreportedat baselinghat they proteetdtheir drinking
water to make it saf@5% reported using at least one method in the past A dagke ). At
baseline, 949%f regpondentsn Blantyre District and 79% in Salima District had heard of
WaterGuard Amongthosewho had heard dlVaterGuard 48% were able to correctly state that
2 to 4 caps oWaterGuardare required per pail of water, 47% were able to correctly idehefy
30-minute wait time befordrinking after treatment, and Z/were able to correctly identify
both the dose and wait time.

At baseling66% of relatives and friends from Blantyre District and 47% from Salima
District said that they had ever uséthterGuard; 16% and 10%, respectively, said they had used
WaterGuad in the pas® days. Among relatives and friends in both distridfgaterGuard
bottles were obserdein 86 of homes Stored wéer samples from 9% of homes had positive
chlorine residualsA WaerGuardbottleanda positive chlorine residual from a stored water
samplewere found in 2% of homesSoap was observed in 71% of horaebaseline When
asked to demonstrate how they washed their hands at baseline, 22% used soap and 18% lathered

theirhands completely with soap.
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Of the 275 relatives and friends interviewed in the follgpwdiffusion survey, 9%
reported that they protestttheir drinking water to make it safe (p<0.0001), and 69% reported
using at least one method in the past 2 day8.(©01). Nearly all relatives and friends (99%)
had heard o¥vaterGuardat follow-up (p<0.0001L)59% reported that they heard about
WaterGuardfrom the participanénrolled in the antenatal clinic programd 67% reported
sharing information abowaterGuard with a friend or family memberOf therelatives and
friendswho had heard olVaterGuard 63%were able to correctly state that 2 to 4 caps of
WaterGuardare required per pail of water (p<0.0001), 65% were able to correctly identify the
30-minute waittime before drinking after treatment (p<0.0001), and 48% were able to correctly
identify both the dose and wait time (p<0.0001).

At foll ow-up, 84% of relatives and friendaid that they had ever uséthterGuard
(p<0.0001); 380 of respondents frorBlantyre (p<0.0001) and 3% from Salima (p<0.0001)
said they had usé&/aterGuad in the pas2 days WaterGuardoottles were obserdan 28% of
relatives and friendsomes(p<0.0001). Stored wé&er samples from 38% of relatives and friends
had positive chlorineesiduds (p<0.0001). At followup, 290 ofr el at i veshbmesr f r i en
had both aVaterGuardbottle in the home and a positive chlorine residual from a stored water
sample(p<0.0001).

Seventy percent of relatives and friends said they purchaagefGuad in the preceding
6 months; 23%xhibitedpurchase and use WaterGuard(bottle observedn the home, positive
chlorine residuain stored waterand reported purchase\WaterGuard Assuming that the 2%
of relatives and friendeho hada WaterGuardbottle in the home and a positive chlorine
residual from a stored water at baseline also purchased#tatGuard a significantly greater

percentagexhibiteda WaterGuardpurchase and usg follow-up than at baseline (p<0.0001).
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Soap was observed i6% of r e | at i v e shomes atolloiv+up (p=0.03% \@When
relatives or friendsvere asked to demonstrate how theghed their hands at follewp, 666
used soap<0.0001)and60% lathered their hands completely with s¢pg0.0001)

When comparing re¢ts from the antenatal clinic and diffusion surveys at baseline, there
were no significant differences among program participants and their relatives and frieegs in
indicators for knowledge and use of SWS and hand hygiene pracdtéslow-up, a
significantly higher proportion of program participants were able to correctly identify both the
dose and wait time fdVaterGuarduse(p=0.0009) had both &VaterGuardbottle in the home
and a positive chlorine residual from a stored water sa(ppl®20001) and lathered their hands
completely with soap when asked to demonstrate how they washed thei(=h0g)

Health worker survey

Among health worker survey respondents, T84 were HSAs, 2§11%) were nurses
15 (6%) wereEHOs,5 (2%) were medicassistants, andl (2%) wereclinical officers. Among
HSAs, 79% reported incorporating safe water and hygiene information into patient teaching for
antenatal women before the training sessions for the hygiene improvement program, and 97%
reported currentlyncorporating these messagé®er antenatal clinic day, the median times spent
by HSAs on patient education, prograetated record keeping, and hygiene kit assembly were
15, 10, and 10, respectively. For home visits, HSAs worked in a median of ¢vi(fagge 1 to
20) and visited a median of 10 program participants per week (raondelp Nearly all HSAs
said tlese home visitgcluded demonstration of SWS u€5%o), demonstration of correct hand
washing 96%), information about where to purchasaterGuard(98%), and information about
the cost oWaterGuard(96%). Most HSAs reported that more training on safe water and

hygiene (85%) and more support from the supervisor (83%) would help them complete more
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home visits in which they incorporated teangy about safe water and hygiert¢SAs also made
the following program requestsontinuation of the prograi7%), more training26%),
improvedtransportatior{18%) and demonstration materiglis3%).

Among the 52 remaing health workers (EHOs, nusseclinical officers, and medical
assistants}39% reported incorporating safe water and hygiene information into patient teaching
for pregnanwvomen before thetart of thenygiene improvement program and 97% reported
currently incorporating these messsagé&€he median times spent byesehealth workers on
patient education, programelated record keeping, and hygiene kit assembly were 15, 5, and 10
minutes per clinic dgyrespectively.Respondents reported running out the following supplies
and havingo wait for resupplyduring the programhygiene kit§48%) WaterGuard or soap
refills (26%),program logbook pagé83%) and program i dentificati or
passbook$49%) Health workerseported that more training on safe water aygidne(78%),
more time with each patient (68%)d more support from the supervisdrdp) would help
them incorporate teaching about safe water and hygwmeantenatal clinic education sessions.
Cost analysis

The total cost of implementing the programthich provided 15,000 hygiene kits and
45,000 soap and WaterGuard refills to women in the participating health digtctisling
commodities, advertising, salaries, and coordination expevees ten month period, was
$128,152 The total cost brealown by category was 69% spent on commodéies their
distribution educational materials, and advertising; 20% on iseal@aid to health facility and
PSI stafffor educationand 11% on coordination expengegure 3) All MOH expenss were

A

salaryrelated and alU NI C E F 6nses wexega@ordinatieme | at e d . Of %P SI 6s e
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were relatedo commodities14% to salariesand 96 to coordination activities Thetotal
programcost per igiene kit recipient was $8.54.

At follow-up, 61% ofprogram pdicipants demonstrated confirm@daterGuarduse by
evidence of &VaterGuardbottle in the home and residual chlorine in the water storage
container. If we assume that this result extended across the entire project population and we take
into account an arage of 5 persons per househtih@n45,750 persongl5,000 households x 5
persons per household x 0.61) benefited from confirmed household \WstesfSuardas a
result of this program, giving a cqser beneficiarnof $2.80. Using a similar set of agmptions
and the finding tha®2% of program participantgportedWaterGuardourchasendhad
confirmeduse(i.e., residual chlorine in stored watat)follow-up, then 24,000 persons (15,000
households x 5 persons per household x 0.32) benefited fratheshred outcomédor a program
cost of $5.34 peperson

Since 68% oprogram participants surveyed follow-up correctlydemonstratetiand
washing with soapwe can expect, if the programotivatedall hygiene kit recipientequally,
10,200 of 15,00@it recipientswould be able to demonstrédtee correct proceduater the
interventionresulting in a prograrnostof $12.56persuccessful handwashing outcome. If we
remove from the cogdienefit calculation th&2% of womerwho already demonstrated rcect
hand washingrocedureat baseline, wavould expect if the program impacted all women
equally,that 6,900 kit recipients wheere unable tadlemonstrate correct hand washatg
baselinewvould beable to do so after the intervention, réisig in a pogram cost of $18.5Fer

successful transfer of handwashing knowledge

33



Conclusions

This evaluation demonstratdtht Malawd s ant en at al averpeffectives y st e m

platform for promoting key hygiene behaviors among motheregram participants eiited
statisticallysignificant increases in knowledge ab@vaterGuard reportedWVaterGuarduse,
andconfirmed presence and useVdaterGuardn the home Furthermore, nearly a thimaf
participantgeported purchasingnd usingVaterGuardafterreceiving their free bottles,
suggesting thawvater treatment behaviors motivatedtbis program may be sustainable after the
free products are distribute&afe water storage practices also increased through the use of the
storage containers distributed by fiveject. We observed statisticaliignificant inceases in

hand washing knowledgend ability to demonstrate correct hand washing proceduresgamo
program participantsimprovements in water treatment and handwashing behaviors occurred
consistently a@ss the health facilities participating in the progréimce afe storage and
treatment of water at the household lesadl handvashing with soapave been shown &ach
typically reduce the risk of diarrhea lgproximately 3040% (2), this prograntoud be

expected to reduce the riskaiairhea in program communities.

Although significant increases hygiene behavioraere seen ibothdistricts ahigher
percentage of program participantsSalima District which is predominantly ruratlemonstrate
purchase and confirmed useWhterGuardat follow-up than participants iBlantyre District which is
mainly urban, with a more educated and wealthier popula#oprevious nationwide study suggested
thatWaterGuarduse in Malawi was higher in urbamore educated, and wealthier populations.(17)

Results of thiprojectappeared to reversiee trend found in the nationwide survey, which is

\

encouraging because the risk of adverse outcomes from diarrhea is highest among poor, uneducated,

rural populatios.
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The reasons fahe succes®f this project in motivating behavior change in the target population
are unclear, butgsticipants in Salimgdid receive on averaganore HSA home visits than participants
in Blantyre This increased individual attémt may have more successfully motivated behavior change
At least two previous studies have documemgteter adoption gfoint-of-use water treatment
behaviors in populations receiving eas-one interventions in the hong20, 21). Another possible
factor influencing programoutcomeswvas themultiple levels of communication about the program.
addition toHSA home visitssources of information aboWaterGuardamongprogram participants
included health facilitiegadio advertisementjendsor relatives, and community meetings. When
asked about the person or source that gave them the most confidencé/aierszuard the majority of
program participants named health care providers or HB8Rshis consistent with previous research
suggestinghtathealth facilitiesare effectivevenuedor promoting water treatment and hygiene behavior
changes, and that health care pensbare valuablagentf change 22). Finally, a high percentage of
program participants also said that they taught friemdkrelatives about what they learned about
hygiene in this project, which suggests that they were confident enough in the learned skills to teach
them to othersSelfefficacy is an important precursorgastainedehavior change2().

The evaluationlao suggestegrogram benefits inse of antenatal, delivergnd
postnatal servicesThe2004Malawi Demographic and Health Survey (DH8)nd that79% of
womenin Blantyre and 46% in Salindelivered at a health facilit§13) while in this evaluation,
institutional deliveries were reported by 90% of respondents from Blantyre and 59% from
Salima. Similarlyjn the 2004 DHS45% of women in Blantyre and 25% in Saliimedpostnatal
checkg(13) while, in this evaluation58% of respondentfrom Blantyreand37%from Salima
hadpostnatal checksWe do not know whether there had been districtwide increases in use of

these services between 2004 and 2008, but the trend toweaedsed servicdsund in this
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evaluationwas desirable and likely woulcbntribute 6 lower maternal andeonatamorbidity
andmortality.

While baselinedata for infant survival and vaccination coveragdealth facilitywere
not availabldor this evaluaton sur vi val and vaccination
infantscompare favorably withdistrict- and nationwide dateollected previously For
example, m 2004, infant mortality was 90 per 1,000 live births in Blantyre District (91%

survival) and 84 per 1,000 live births in Salima District [92% survival (13)]. Ancbiidrenof

cover

program participants, survival to the time of the foHopvsurvey, which occurred when infants

were, on average, 7 months old, was 93% in Blantyre and 95% in Salewaine coveragm
Malawi reported in the 2004 DHS wa8%for BCG vaccine by 12 mdhs of age, 76%or the
third DPT, and 73%or the third OPV in 2004 (13). lhis evaluation96% ofinfants from
Blantyreand 94% from Salimageceived BCG, 90%om Blantyre and 79% from Salima

received the third DPT, and 8%6m Blantyre and 76% frorBalimareceived the third OPV.

Although this hygiene progranid not specifically promote the creation of sanitation

facilities, an increase wamtedin the proportion of homes witatrinesat follow-up compared

with baseline, particularly in Salima migt. There aréwo possibleexplanations for this

finding. First, dher programs promotingr subsidizingsanitation may have occurred during the

projectperiod No programs of this nature were directly observed by the field team, however.

Second, sdtation programs may have preceded this progranresulted inatrine construction

by the local population over therBonth evaluation period. The antenatal clinic program could

serve as an effective platform for latrine construction; further explarafithis possibility is

warranted.
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This evaluationshowedsignificant improvements in water treatment and hand washing
practices among the friends anthtives of program participants, demonstratiifgusion of the
intervention into the communigmongwomen with children under 5 years old who are at
highest risk of diarrhealnformation aboutWaterGuardwas easily disseminated among women
in program communities, ith 86% of program participants sharing information about
WaterGuardwith their friends ad family members, and ovéwo-thirdsof friends and relatives
also sharing information with friends and family membeisiditionally, despite not receiving
free water treatment and hygiene improvement products, nearporik of relatives and
friendshad purchaseWaterGuardand demonstrated use at folkayg, suggesting théitmited
free distribution of the product did not suppress demand, but in fact may have increased it
These findings also suggest that pregnant mothers may themselves be efpaiitgeof change
of hygiene behaviors by modeling the desired behavior.

The cost analysisuggestedhateffectivepromotion of water treatment anlgygiene
behaviors through this gfarm had relatively low programmatic costhe cost per desired
outcomeranged fromJSD 2.80per household membasing treated water in the home to
approximately USD 190 per successful transfer of knowledge of proper handwashing
procedure Perhaps of greatest significance was the finding that mothers could be motivated to
purchase and us&aterGuardfor a program cost of less than USD 6.00 per perstundiesof
the persistence of thebehaviors over timare needed to better assess actual cossip&ined
program benefit Studies of the health impact of this typepodgram would alsbe useful to
permita costeffectivenessnalyss.

The follow-up survey suggested that the antenatal clinic program did not add a substantial time

burden to health workera/Vhen surveyed about waysfaxilitate theinclusion ofsafe water and
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hygiene messages into their regular job responsibilities, health workers cited increased training rather
than reducing their work demandghe greatest hindrance to program implementation was running out
of various program supplies. They alsaatbthat having more time with the patients would facilitate
communication with their clients.

This studyhadseveraimportantlimitations. First, Bice women from more distant
communities may be less likely to attend the antenatal clinic, the popidatiolted in the
antenatal clinicsnay nothavebeenrepresentative dhe entirgpopulation served by the selected
health facilities. Additionally, the program itself may have not reached all populations served by
the selected facilities since the intemtion was distributed in the health facilégd not in any of
the outreach clinics that are more accessible to women living in distant villages HSAs are
assigned tall communitieserved by each health facility, the utilization of HSAs for paogr
education and implementation greatly assisted dissemination of the program even to distant
areas.Future effortsshould be made to assure tiamen from the mostistant communities
are reached by the program

Secondparticipation in the evaluationagy have influenced the performance of the
participants through the Hawthorne effect, particularly because this was a panel survey, in which
the same population was surveyed at baseline and folfowr he potential for a Hawthorne
effect was mitigated somdnat by the fact that the followp survey took place 9 months after
the baseline and the folleup visits were made on a surprise basis.

Third, a number oburvey participants were lost to follewp and it is not possible to
know whether program outcomiesthis group were comparable to those who remained in the
study. The population lost to folleup waswealthier, more educad, andmore likely to be

urbanthan the population involved in the follewp evaluation This group wagrobablymore
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likely to havehadimproved water treatment and hygiene practices at basétim@ovements
seenin water treatment and hand hygigacticesamong wealthier, more educated, urban
participants whaemained in the evaluation suggest thatitiseto follow-up of these women
would not havesignificantly affected evaluation findings.

Fourth because of limited resourcedaege number of HSAs with varying survey
experiencevere used teaonduct interviews for the baseline survéyile professional
enumeratorsvere hiedfor the followup survey This arrangement could have resulted in
information bias, but this possibility was mitigated by close supervision. In addition, the HSAs
accompanied the hired enumerators during the fellpvgurvey in order to guide them to
participantsd® houses and were thus present
consistent with what they knew of the villages and particip&#spite this potential problem,
thedirection of themajor findings of the evaluation did not vay district or health facility,
which suggestdthatthe findings were robust.

Finally, thebaseline survey was conducted during the dry season while the-fgilow
survey was conducted during the rainy seasdihough his seasonal variatianmay have
affected water treatment behavidtss very unlikely that the behavior changes noted in the
evaluation could be due teasoml variation alone.First, the increases in both water treatment
and handwashing practices were higher than expected. Secoleditvehtonceivable that
higher percentage of women may treat their water during the rainy season because of concern
about disease riskndbecause othe distribution of stock chlorine solution by the MQIse of
WaterGuardfound in the followup evalation was far greater than was found in a previous
study in Malawi (17) and also in other countwagh similar programs Third, thechangean

knowledge of proper handwashing procedure could only have come from the prégnaity,
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improvements in botlwater treatment and hand hygiene behaviors were greater among program
participants than their relatives and friends. If seasonal variation alone resuledhged
behaviorsthe progranparticipantsand their relatives and friends wouldvebeenexpected to
beaffected equally.

The significant improvements in water treatment, hand hygiene, and antenatal and
postnatal care demonstratedhis programnjustify exparsion ofthis programBecause the scope
of this program was limited and perhaps not gdizatale to other regions, a phased expansion
with interim evaluations of impact would be prudent. Although program costs were relatively
low, it would also be prudent to monitor costs to assure that they remain manageable.
Economies of scale in an expamscould result in reduced costs of some program components.
Evaluation of health impact would be useful and would permit a cost effectiveness analysis of
the program. Thpotential of theantenatal clinic program to reduce morbidity and mortality
from diarrheal diseases, improve paedtal outcomes, and influence friends and relatives of
program participants to change their igyge behaviors warrants further investigation of its place

in Ministry of Health programs.

Recommendations

Program recommendaons
e The success of thiggpgramwarrantscontinuation in Blantyre and Salima Districts, and
expansiorto other districts in Malawvith interim evaluationparticularly in rural areas
where baseline SWS use was lowest and the falipwise was highes
e Future program expansion should includea@ationof program participantsy nurses in

the health failities and HSAs during home visits
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e HSAsshouldconduct program monitoring during home visgsletermine program
impact and provide feedback to progrparticipants

e Consider how to best incorporate these duties into the job responsibilities of nurses,
HSAs, and EHOs

0 Determineprotocol for HSA home visits, including thecommendedumber of
visits per householdthe educational messages provided dutiege visits, and
the optimal time of those visits.

o Provide additional safe water and hygiene training to health facility staff,
including HSAs, and include provision of demonstration materials in program
budget and planning.

e Futureprogram expansion shiouconsider how to incorporate implementation through
outreach clinics in order to reach more distant populations

e Consider modification dfiygiene kit contents to decrease cost and facilitate distribution
to more distant areas.

e To more efficiently incorprate improved water storage containers in expanded project,
several modifications will be needed:

o Taps for water storage containst®uldbe locallyproduced

o Improved storage containers should be made available on local market for wider
availability andto reduce unit costs

0 Hygiene instructions should be s#kreened on surface

Improve supply chain to clinics to avoid steauts of key program supplies.
e I n order to target mothers during their

diseaes reach more rural communitieand provide mothers several additional
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opportunities to develop the habit of water treatment and handwastirage a pilot
program for promotion of key hygiene behaviors througletpandegrogram in
immunizations EPI)

e Share program evaluation results with other agencies and governments working to
improvement water treatment, hygiene, and sanitation in other countries with similar use
of antenatal services that also may benefit from such a program

Research and evahtion recommendations

e Conductstratifiedanalysis to determine the impact of demographics, socioeconomic
characteristics, antenatal clinic attendance, HSA home visits, refills obtained, and other
factors on the adoption of SWS and hand hygiene practicegydbe program period.

e Compare data on antenatal attendance, delivery at a health facility, and postnatal visits
from program participants with data from the same time period from other health
facilities in the same districts that were not involved ephogram to determine whether
increased use of these services can be attributed to this program.

¢ Investigate reasons for the increased percentage of homes with sanitation facilities
demonstrated by this program evaluation and determine whether thisrprograther
programs using health care facility platforms, can also promote sanitation.

e Conduct an evaluation to determine whether the EPI program is also an effective health
facility-based platform for promoting key hygiene behaviors, and whether prgvidin
additional refills during childhood immunizations can demonstrate or augment the water
treatment and hygiene behavior changes observed with the antenatal clinic platform

alone.
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If program scaleaup is planned, conduct an interim evaluation using siimksthodology

to help guide future scalgp.

During either the evaluation of the EPI program or during evaluation of future antenatal
clinic program scaleip efforts, consider revaluating the communities involved in this
pilot program to determine whetheehavior changes were sustained over time.

Conduct future evaluations using a populatt@sed survey methodology to obtain more
representative data.

Attempt to obtain resources to conduct health impact evaluation.

If large-scale implementation is perforghemonitor past, present, and future infant

mortality data to obtain ecologic data on program impact.
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Figure 1. Baselineand follow-up survey enrollment, Blantyre and Salima Districts
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Figure 2. Hygiene kit and refill distribution by month during program intervention period,
Blantyre and Salima Districts, May 2007 February 2008
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Table 1.Follow-up survey enrollment,Blantyre and Salima Districts, Febuaryi March 2008

BLANTYRE DISTRICT SALIMA DISTRICT TOTAL
Pregnant  Friends/ Pregnant Friends/ Pregnant Friends/
women relatives Total women  relatives  Total women  relatives  Total
Characteristic (%) (N*=231) (N=230) (N=461) | (N=158) (N=156) (N=314)( (N=389) (N=386) (N=775)
Enrolled in followup survey 182 (79) 155(67) 337(73)| 148(94) 120(77) 268 (85)| 330(85) 275(71) 605 (78)
Excluded from followup survey 49 (21) 75 (33) 124 (27) 10 (6) 36 (23 46 (15) 59 (15) 111 (29) 170 (22)
Lost to followup 49 (21) 65 (28) 114 (25) 10 (6) 19 (12) 29 (9) 59 (15) 84 (22) 143 (18)
Moved away 44 (90) 60 (92) 104 (91) 9 (90) 14 (74) 23 (79) 53 (90) 74 (88) 127 (89)
Refused 2(4) 2(3) 4(3) 0 1(5) 1(3) 2@3) 3@ 5(3)
Other 2(4) 3(5) 54) 0 3(16) 3(10) 2(3) 6 (7) 8 (6)
Died 1(2) 0 1(1) 1(10) 1(5) 2(7) 2(3) 1(1) 3(2)
Friend who received hygiene kit n/a 10 (4) n/a n/a 17 (11) n/a n/a 27 (7) n/a
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Table 2. Demographic characteristics of baaline survey respondents, Blantyre and Salima Districts, Mayune 2007

BLANTYRE DISTRICT SALIMA DISTRICT TOTAL
Pregnant  Friends/ Pregnant  Friends/ Pregnant  Friends/
women relatives Total women relatives Total women relatives Total

Characteristic (%) (N*=231) (N*=230) (N*=461) | (N*=158) (N*=156) (N*=314) | (N*=389) (N*=386) (N*=775)
Median age (range) 23 (1541) 25(1642) 24 (1542)| 24 (1645) 25 (1645) 25 (1645)| 23 (1545) 25 (1645) 24 (1545)
Median household size (range) 4 (1-10) 4 (2-11) 4 (1-11) 4(2-9) 5 (2-15) 4 (2-15) 4 (1-10) 4 (2-15) 4 (1-:15)
Median no. children< 5 yrs at enrollment (rang 1(04) 1(1-5) 1(05) 1(03) 1(1-3) 1(03) 1(04) 1(1-5) 1(05)
Children<5 in household at followp 173(95) 141(92) 314(94)|] 146(99) 113(94) 259 (97)| 319(97) 254(93) 573(95)
Village

Rural 107 (46) 106 (46) 213 (46)| 147 (93) 145(93) 284 (93)| 254 (65) 251 (65) 505 (65)

Urban 124 (54) 124 (54) 248 (54) 11 (7) 11 (7) 22(7)| 135(35) 135(35) 270 (35)
Marital status

Married 216 (94) 206 (90) 422 (92)| 155(98) 135(88) 290(93)| 371(95) 341(89) 712(92)

Single 12 (5) 15 (7) 27 (6) 3(2) 14 (9) 15 (5) 15 (4) 29 (8) 44 (6)

Separated 3(1) 3(1) 6 (1) 0 4 (3) 4 (1) 3() 7(2) 10 (1)

Widowed 0 6 (3) 6 (1) 0 1(<1) 1(<1) 0 (0) 7(2) 7 (1)
Education

None 18 (8) 26 (11) 44 (10) 55 (35) 53 (34) 108 (35) 73 (19) 79 (21) 152 (20)

Some primary school 112 (49) 95 (41) 207 (45) 79 (50) 78 (50) 157 (50)| 191 (49) 173 (45) 364 (47)

Completed primargchool 36 (16) 37 (16) 73 (16) 13 (8) 11 (7) 24 (8) 49 (13) 48 (12) 97 (13)

More than primary school 63 (28) 72 (31) 135(29) 11 (7) 13 (8) 24 (8) 74 (19) 85(22) 159 (21)

Able to read 178 (78) 177 (77) 355 (78) 70 (44) 78 (50) 148 (47)| 248 (64) 255(66) 503 (65)
Husband's @ucation

None 7(3) 12 (6) 19 (5) 18 (13) 24 (20) 42 (16) 25 (7) 36 (11) 61 (9)

Some primary school 52 (26) 45 (23) 97 (24) 80 (57) 52 (42) 132 (50)| 132 (38) 97 (30) 229 (35)

Completed primary school 37 (18) 34 (17) 71 (18) 13 (9) 21 (17) 34 (13) 50 (15) 55(17) 105 (16)

More than primary school 106 (52) 106 (54) 212 (53) 30 (21) 26 (21) 56 (21)|f 136 (40) 132 (41) 268 (40)

Able to read 202 (94) 192(94) 394 (94)| 125(83) 101 (76) 226 (80)| 327 (90) 293(87) 620 (89
Wealth quintile among survey population

Richest 65 (30) 66 (30) 131 (30) 10 (7) 6 (4) 16 (5) 75 (20) 72 (20) 147 (20)

Second 66 (30) 66 (30) 132 (30) 7 (5) 8 (5) 15 (5) 73 (20) 74 (20) 147 (20)

Third 37 (17) 32 (15) 69 (16) 49 (32) 34 (23) 83 (28) 86 (23) 66 (18) 152 (21)

Fourth 27 (12) 29 (13) 56 (13) 42 (28) 45 (30) 87 (29) 69 (19) 74 (20) 143 (19)

Poorest 24 (10) 26 (12) 50 (11) 43 (28) 55 (37) 98 (33) 67 (18) 81 (22) 148 (20)

*For some items, N may vary by small numbers
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Table 3. Water source,storage and treatmentamongprogram participants at baseline
(May i June 2007)and follow-up (February i March 2008), Blantyre and Salima Districts

BLANTYRE SALIMA TOTAL
Baseline Follow-up | Baseline Follow-up || Baseline Follow-up
Characteristic (%) (N*=231) (N*=182) | (N*=158) (N*=148) [ (N*=389) (N*=330)
Primary water source
Improved 213 (93) 159 (87)| 133 (85) 125 (84)| 346 (90) 284 (86)
Unimproved 15 (7) 23 (13) 24 (15) 23 (16) 39 (10) 46 (14)
Stores drinking water 231 (100) 182 (100)| 155(98) 148 (100)| 386 (99) 330 (100)
Observed water storage container(s)
Hygiene kit bucket 5(2) 158 (87) 0 141 (95) 501 299 (91)
Other bucket 180 (79 30 (19 35 (29 12 (8 215 (57 42 (13
Clay pot 49 (2] 13(7) | 116 (79 28 (19 165 (49 41 (12
Jerry can 19 (8 4(2) 1) 1) 20(H 5(2)
Plastic bottles 703 501 4 (3) 1(1) 11 (3 6 (2
Water tank/ barrel/ drum 1(<1) 6 (3) 0 9 (6) 1(<1) 15 (5)
Basin 4 (2) 0 0 0 4 (1) 0
Storage container with lid 218(94) 175 (96)| 141 (92) 146 (99)] 359 (93) 321 (97)
Method of removing drinking water
Scoop 220 (96) 102 (56)| 155 (100) 58 (39)|| 375 (97) 160 (48)
Pour 9(4) 2() 0 0 9(2) 2()
Tap 1(<1) 78 (43) 0 90 (61) 1(<1) 168 (51)
Protects drinking war 205 (89) 180 (99)| 130(82) 148 (100)[ 335 (86) 328 (99)
Method of protecting drinking water
Boil 86 (37) 32 (18) 48 (30) 22 (15) 134 (34) 54 (16)
Filter 17 (7) 2(1) 15 (9) 9 (6) 32 (8) 11 (3)
Let settle 15 (6) 0 10 (6) 5(3) 25 (6) 5(2)
Treat withWaterGuard 124 (54) 158 (88)| 46 (29) 141 (95)] 170 (44) 299 (91)
Treat withWaterGuard wa ufa 10 (4) 0 5(3) 1) 15 (4) 1(<1)
Treat with chlorine 22 (10) 25 (14) 20 (13) 13 (9) 49 (13) 38 (12)
Use any of the above in past 2 dayg 81 (36) 120(74) 38 (25) 132 (92)] 136 (36) 252 (82)

*For some items, N may vary by small numbers
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Table 4. WaterGuard knowledge,use, and hand hygiene practices among program participants aaseline (Mayi June 2007)
and follow-up (February i March 2008), Blantyre and Salima Districts

BLANTYRE SALIMA TOTAL
Baseline Follow-up Baseline  Follow-up Baseline Follow-up

Characteristic (%) (N*=231) (N*=182) p-value | (N*=158) (N*=148) p-value || (N*=389) (N*=330) p-value
Pours or uses tap to remove drinking water 10 (4 80 (44) <0.0001 0 90 (61) <0.0001 10 (3) 170 (52) <0.0001
Protects drinking water to make it safe 205 (89) 180 (99) <0.0001| 130(82) 148 (100) <0.0001 335 (86) 328 (99) <0.0001
Use any method to protect water in past 2 day 81 (36) 120 (74) <0.0001 55(35) 132 (92) <0.0001]f 136 (36) 252 (82) <0.0001
Heard of WaterGuard 224 (97) 182 (100) 001 115 (73) 147 (99) <0.0001]f 339(87) 329 (>99) <0.0001
Knows how to us&VaterGuard

2-4 caps per 20 liters 111 (50) 141 (77) <0.0001 50 (43) 119 (81) <0.0001| 161 (47) 260 (79) <0.0001

Wait O30 minutes before drinking 110 (49) 136 (75) <0.0001 50 (43) 117 (80) <0.0001}f 160 (47) 253 (77) <0.0001

Knows both of the above 71 (32) 109 (60) <0.0001 26 (23) 95 (65) <0.0001 97 (29) 206 (62) <0.0001
WaterGuarduse

Ever usedVaterQuard 161 (70) 182 (100) <0.0001 69 (44) 148 (100) <0.0001]f 230(59) 330 (100) <0.0001

Treated withWaterGuardn last 2 days 54 (24) 102 (57) <0.0001 24 (15) 125 (85) <0.0001 78 (20) 227 (70) <0.0001

WaterGuardbottle observed in home 18 (8) 93 (51) <0.0001 11 (7) 122 (82) <0.0001 19 (7) 215 (65) <0.0001

Positive chloringcl) test 27 (12) 98 (57) <0.0001 7(5) 125 (86) <0.0001 34 (9) 223 (71) <0.0001

Positive cl test antVaterGuard observed 4 (2) 76 (44) <0.0001 2() 118 (81) <0.0001 6 (2) 194 (61) <0.0001

Purchase®G, positive cl testWG observed 4 (2) 45 (27) <0.0001 2 (1) 55 (39) <0.0001 6 (2) 100 (32) <0.0001
Soap observed in home 179 (78) 154 (85) 0.07| 105 (68) 116 (78) 0.02|| 284 (74) 270 (82) 0.003
Handwashing demonstration

Uses soap 62 (27) 132 (73) <0.0001 40 (27) 110 (74) <0.0001| 102 (27) 242 (73) <0.0001

Lathers hands completely with soap 49 (21) 117 (64) <0.0001 34 (23) 107 (72) <0.0001 83 (22) 224 (68) <0.0001

*For some items, N may vary by small numbers
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Table 5. WaterGuard information sourcesamong program participants and their relatives
and friends at follow-up, Blantyre and Salima Districts, February 1 March 2008

BLANTYRE SALIMA TOTAL
Pregnant Friends/ | Pregnant  Friends/ || Pregnant Friends/
women  relatives | women relatives [ women relatives
Characteristic (%) (N*=182) (N*=155)| (N*=148) (N*=120) | (N*=330) (N*=275)
Where heard aboWaterGuard
Health centre 178 (98) 44 (29)| 145 (99) 41 (35)| 323 (98) 85 (31)
Radio 113 (62) 115 (75) 92 (63) 79 (67) 205 (62) 194(72)
Television 3(2) 2() 1(1) 0 4 (1) 2(1)
Newspaper 1(1) 3(2) 0 2(2) 1(<1) 5(2)
Billboard 2(1) 7(5) 1(1) 2(2) 3(2) 9(3)
Flyer or brochure 3(2) 6 (4) 2(1) 1) 5(2) 7(3)
HSA visiting home 45 (25) 42 (27) 81 (55) 50 (42)]| 126 (38) 91 (34)
Community meeting 23 (13) 13 (9) 11 (7) 9 (8) 34 (10) 22 (8)
Village leader 9 (5) 9 (6) 6 (4) 4 (3) 15 (5) 13 (5)
Friend/ neighbor/ relative 49 (27) 38 (25) 44 (30) 34 (29) 93 (28) 72 (27)
Local shop (in the villages) 8 (4) 13 (9) 17 (12) 17 (14) 25 (8) 30 (11)
No other place 28 (15) n/a 9 (6) n/a 37 (11) n/a
Share information aboWaterGuard 146 (82) 98 (66)| 135 (92) 77 (68) 281 (86) 175 (67)
Someone taught to usgaterGuard 174 (96) 117 (76)| 146 (99) 93 (79)| 320 (97) 210 (78)
Gave you cofidence to treat witWaterGuard
Health care provider in health facility 108 (64) 59 (49) 76 (52) 36 (38)| 184 (57) 95 (44)
HSA visiting home 48 (29) 36 (30) 67 (46) 46 (48)| 115 (37) 82 (38)
Friend/ neighbor/ relative 2 (1) 16 (13) 1(1) 12 (13 3(1) 28 (13)
Shop owner 0 1(1) 0 1(1) 0 2()
Radio advertisement 3(2) 4 (3) 0 0 3(1) 4(2)
Brochure 1(1) 1) 0 0 1(<1) 1(<1)
None 5(3) 2(2) 2 (1) 1(1) 7(2) 3(1)
Knows where to buyVaterGuard 177 (97) 149 (97)| 136 (93) 104 (88)| 313(%) 253(93)
Knows price 130 (71) 107 (69)| 112 (76) 75 (63)]| 242 (73) 182 (66)

*For some items, N may vary by small numbers
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Table 6. WaterGuarduse behaviors among program participants and their relatives and
friends at follow-up, Blantyre and Saima Districts, February i March 2008

Characteristic (%)

BLANTYRE

Pregnant
women

Friends/
relatives

(N*=182) (N*=155)

SALIMA

Pregnant
women

Friends/
relatives

(N*=148) (N*=120)

TOTAL

Pregnant
women

Friends/
relatives

(N*=330) (N*=275)

How WaterGuards obtained

Community health worker or HC staff 23 (14) 148(83) 5(7) 136 (93) 28 (12) 284 (87)
Friend/relative 2() 4 (2) 0 1(1) 2(1) 5(2)
Local shop 103 (64) 56 (31) 37 (54) 52 (35)]| 140 (61) 108 (33)
Retail shop 68 (43) 39 (22) 33 (48) 17 (12)| 101 (44) 56 (17)
PurchasedVaterGuard 110 (62) 108 (70)| 68 (47) 85 (71)|f 178 (55) 193 (70)
One 30 (27) 26 (24) 32 (47) 15 (18) 62 (35) 41 (21)
Two 32 (29) 27 (25) 19 (28) 15 (18) 51 (28) 42 (22)
More than two 49 (44) 55 (51) 17 (25) 54 (64) 66(37) 109 (57)
More likely to uséNaterGuard
Every day 107 (60) 61 (47) 99 (67) 58 (56)|| 206 (63) 119 (51)
Special occasions 5(3) 4(3) 4(3) 0 9(3) 4(2)
For guests or visitors 0 0 0 0 0 0
During rainy season 91 (51) 74 (57) 71 (48) 66 (83) | 162 (50) 140 (60)
During cholera outbreaks 26 (15) 25 (19) 15 (10) 18 (17) 41 (13) 43 (18)
Last usedVaterGuard
Today 64 (36) 24 (19)| 104 (71) 43 (41)| 168 (52) 67 (29)
Yesterday 38 (22) 22 (17) 21 (14) 20 (19) 59 (18) 42 (18)
This week 20 (11) 17 (13) 12 (8) 9(9) 32 (10) 26 (11)
More than one week but this monthh 24 (14) 32 (25) 6 (4) 8 (8) 30 (9) 40 (17)
More than one month 26 (14) 33 (26) 4(3) 22 (21) 30 (9) 55 (24)
Don't know 4 (2) 0 0 2(2) 4 (1) 2(1)
Reasons for not usingateGuard (N=26) (N=14) (N=42)
Can't afford n/a 9 (35) n/a 9 (64) n/a 18 (45)
Uses chlorine n/a 7 (27) n/a 4 (29) n/a 11 (28)
Doesn't like smell or taste n/a 5(19) n/a 0 n/a 5(13)
Doesn't know how n/a 3(12) n/a 2 (21) n/a 6 (15)
Not available n/a 2 (8) n/a 0 n/a 2 (5)
Donét need n/a 4 (15) n/a 2 (14) n/a 6 (15)
Other n/a 9 (35) n/a 1(7) n/a 10 (25)
Reasons for stopping/aterGuard (N=37) (N=44) (N=5) (N=24) (N=42) (N=68)
Can't afford 19 (51) 24 (55) 4 (80) 18 (75) 23 (55) 42 (62)
Uses chlome 10 (27) 14 (32) 0 7 (29) 10 (24) 21 (31)
Doesn't like smell or taste 2 (5) 6 (14) 0 0 2 (5) 6 (9)
Doesn't know how 1(3) 0 0 0 1(2) 0
Not available 6 (16) 4 (9) 0 1(4) 6 (14) 5(7)
Don't need 0 1(2) 0 1(4) 0 2(3)
Other 3 (8) 5(11) 1(20) 2 (8 4 (10) 7 (10)

*For some items, N may vary by small numbers
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Table 7. Sanitation, hand hygiene, and diarrhea treatment behaviors among program
participants at baseline (Mayi June 2007) and followup (February i March 2008),

Blantyre and SalimaDistricts

BLANTYRE SALIMA TOTAL
Baseline Follow-up Baseline  Follow-up Baseline  Follow-up

Characteristic (%) (N*=231) (N*=182) | (N*=158) (N*=148) | (N*=389) (N*=330)
Observed toilet facility

Latrine present 211 (92) 174 (96)| 118 (75) 131 (89)] 329(85) 305 (93)

No facility 19 (8) 8 (4) 39 (25) 16 (11) 58 (15) 24 (7)
When hands are washed

After using toilet 208 (90) 159 (87)| 117 (74) 125 (86)| 325 (84) 284 (87)

Before eating 188 (81) 137 (75)| 123 (78) 119 (82)] 311 (80) 256 (78)

Before cooking 122 (53) 59 (32) 58 (37) 44 (30)| 180 (46) 103 (31)

After diaper change 75 (32) 117 (64) 29 (18) 98 (67)|| 104 (27) 215 (66)

When they are dirty 109 (47) 53 (29) 60 (38) 38 (26)|| 169 (43) 91 (28)
Child<5 with diarrhea in last 2 wks

Treated for diarrhea 19 (95) 40 (85) 17 (61) 28 (90) 36 (75) 68 (87)

Treated with ORS 17 (81) 38 (81) 14 (56) 25 (81) 31 (67) 63 (81)

*For some items, N may vary by small numbers
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Table 8. Antenatal clinic attendance, delivery sitedelivery assistat, pregnancy outcome,

and postnatal checks among program participants at followp, Blantyre and Salima

Districts, May 20071 March 2008

Blantyre Salima Total
Characteristic (%) (N*=182) (N*=148) (N*=330)
Median months gestation at enrollment (ran| 7 (3-9) 6((3-9) 7(3-9)
First pregnancy 48 (26) 24 (16) 72 (22)
Visits to health facility during pregnancy
1 8 (4) 8 (5) 16 (5)
2 25 (14) 24 (16) 49 (15)
3 64 (35) 52 (35) 116 (35)
4 57 (31) 44 (30) 101 (31)
5 or more 28 (15) 20 (14) 48 (15
Median number antenatal visits (range) 3(1-6) 3(1-8) 3(1-8)
1 visit 10 (7) 6 (5) 16 (6)
2 visit 31 (20) 27 (23) 58 (21)
3 visit 55 (36) 46 (39) 101 (37)
4 visit 45 (30) 29 (24) 74 (27)
>4 visits 11 (7) 11 (9) 22 (8)
Where delivered
Home or neighbor's home 16 (9) 55 (37) 71 (22)
Clinic/hospital/health centre 162 (90) 88 (59) 250 (76)
On the way to the clinic 3(2) 5(3) 8 (2)
Who assisted
Doctor/nurse/midwife 162 (90) 88 (59) 250 (76)
TBA 10 (6) 45 (30) 55 (17)
Relative/friend 12 (7) 15 (10) 27 (8)
No one 0 1(1) 1(<1)
Postnatal checéifter delivery 113 (68) 50 (37) 163 (54)

*For some items, N may vary by small numbers
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Table 9. Birth outcomes, infant immunizations received, feeding praaces, and diarrhea
treatment reported by program participants at follow-up, Blantyre and Salima Districts,
May 20071 March 2008

Blantyre Salima Total
Characteristic (%) (N*=182) (N*=148) (N*=330)
Infant alive at birth 150 (94) 119 (96) 269 (95)
Baby still alive 170 (93) 140(95 310(94)
Median baby age in months (range) 7((2-10) 7(2-10) 7 (2-10)
Baby seen by health care provider 151 (89) 131 (94) 282 (91)
BCG 160 (96) 135(99) 295 (98)
DPT1 164 (99) 132(97) 296 (98)
DPT2 160 (96) 121 (89) 281 (93)
DPT3 140 (90) 103 (79) 143 (85)
OPVO 120 (73) 90 (66) 210 (70)
OPV1 162 (98) 130 (96) 292 (97)
OPV2 161 (97) 119 (88) 280 (93)
OPV3 138 (89) 99 (76) 237 (83)
Baby breastfed 170 (100) 134 (100) 304 (100)
Age first given water
O1 month 6 (4) 9 (6) 15 (5)
1-3 months 21 (12) 9 (6) 30 (10)
3-6 months 90 (53) 62 (44) 152 (49)
06 mont hs 36 (21) 41 (29) 77 (25)
Not yet given water 17 (10) 19 (14) 36 (12)
Baby had diarrhea 80 (47) 55(39) 135 (44)
Median diarrhea episodes (range) 1(1-5) 1(1-4) 1(1-5)
Baby treated for diarrhea 70 (88) 49 (89) 119 (88)
Baby given ORS 66 (83) 50 (91) 116 (86)
Where ORS obtained
Hygiene kit 11 (17) 8 (16) 19 (16)
Bought 17 (26) 16 (32) 33 (28)
Hospital, clinic, or health center 40 (61) 29 (58) 69 (59)
HSA 3(5) 3 (6) 6 (5)

*For some items, N may vary by small numbers



Table 10. Program participation characteristics among followrup antenatal clinic survey

respondents Blantyre and Salima Districts,May 20077 March 2008

Blantyre Salima Total
Characteristic (%) (N*=182) (N*=148) (N*=330)
Did not receive refills 15 (9) 4 (3) 19 (6)
Received only one refill 24 (15) 24 (17) 48 (16)
Received only two refills 56 (34) 43 (31) 99 (33)
Received three or more refills 68 (42) 70(50) 138 (45)
Last free bottle received
<1 month before survey 58 (47) 98 (72) 156 (60)
1-2 months 23 (19) 25 (18) 48 (19)
>2 months 35 (28) 12 (9) 47 (18)
DK 7 (6) 1(1) 8(3)
WaterGuardavailable at local shop 172 (95) 122 (87) 294 (91)
Kit item liked best
Soap 12 (7) 8 (5) 20 (6)
WaterGuard 74 (41) 71 (48) 145 (44)
Thanzi ORS 8 (4) 10 (7) 18 (5)
Bucket 88 (48) 59 (40) 147 (45)
Hygiene kit bucket used for drinking water 168 (92) 143 (97) 331 (94)
Hygiene kit bucket used for other 10 (5) 4(3) 14 (4)
Hygiene kit bucket observed in home as water storage contg 158 (87) 141 (95) 299 (91)
Hygiene kitWaterGuardused to treat drinking water 181 (99) 147 (100) 328 (>99)
Hear about WaterGuard at health centre 178 (98) 145 (99) 323 @8)
Once 40 (22) 21 (14) 61 (19)
Twice 59 (33) 41 (28) 100 (31)
Three times 34 (19) 35 (24) 69 (21)
More than three times 45 (25) 48 (33) 93 (29)
Any HSA visits 153 (84) 147 (99) 300 (91)
1 visit 67 (37) 3(2) 70 (21)
2 visit 39 (21) 15 (10) 54 (16)
3 visit 28 (15) 22 (15) 50 (15)
4 visit 15 (8) 28 (19) 43 (13)
>4 visits 4 (2) 79 (53) 83 (25)
Median number visits (range) 1(0-8) 5(0-10) 3(1-10)
HSA demonstratetlVaterGuarduse 153 (98) 146 (99) 299 (99)
HSA demonstrated hand washing 155(99) 146 (100) 301 (>99)

*For some items, N may vary by small numbers
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Table 11. WaterGuardknowledge, use, and hand hygiene practices of program participants at baseline and folloy by health
facility , May 20077 February 2008

Available

Knows how to useWaterGuard

Positive chlorine test and

PurchasedWG, positive Cl test,

Lathers hands compg

at follow- (%) WaterGuardobserved (%) WG observed (%) soap (%)

District | Clinic (N) up Baseline Follow-up  P-value | Baseline Follow-up  P-value | Basdine Follow-up  P-value | Baseline Follow-up
1 (N=23) 19 (83) 4 (18) 12 (66) 0.02 0 13 (68) 0.0003 0 7 (37) 0.008 1(4) 14 (74

2 (N=66) 49 (74)| 27 (43) 24 (49) 0.04 4 (6) 6 (14) 0.3 4 (6) 3(7) 0.7 27 (41) 32 (65

) 3 (N=31) 17 (55) 6 (19) 12 (71) 0.03 0 14 (82)  0.0002 0 8 (47) 0.005 7 (23) 12 (71
> 4 (N=14) 12 (86) 1(9) 7 (58) 0.01 0 10 (83) 0.002 0 7 (58) 0.008 1(7) 10 (83
r_crs 5 (N=22) 19 (86) 6 (29) 14 (74) 0.004 0 8 (42) 0.005 0 7 (41) 0.008 2(9) 14 (74
@ 6 (N=41) 35(85)| 14 (34) 20 (57) 0.02 0 6 (18) 0.01 0 5(16) 0.03 5(12) 17 (49
7 (N=21) 18 (86) 9 (45) 11 (61) 0.3 0 7 (47) 0.008 0 5 (33) 0.03 3(14) 8 (44

8 (N=13)| 13(100) 4 (33) 9 (69) 0.06 0 12(92)  0.0005 0 3(23) 0.08 3(23) 10(77

9 (N=11)| 11 (100) 0 7 (64) 0.06 0 9 (90) 0.005 0 8 (80) 0.008 0 9 (82

10 (N=30) 28 (93) 2 (11) 11 (39) 0.1 0 23(85) <.0001 0 9 (33) 0.003 8 (27) 18 (64

© 11 (N=11)| 11 (100) 0 9 (82) 0.01 0 9(82) 0.005 0 3(27) 0.08 1(9) 7 (64
-% 12 (N=17) 16 (94) 5 (36) 13 (81) 0.06 1 (6) 16 (100)  0.0002 1 (6) 13(81)  0.0005 4(27) 15 (94
n 13 (N=11)| 11 (100) 0 9 (82) 0.05 0 10 (91) 0.003 0 4 (36) 0.08 1(10) 10 (91
14 (N=27) 24 (89) 7 (32) 20 (83)  0.0005 14 20(83) <.0001 1(4) 13 (54) 0.0005 7 (26) 19 (79

15 (N=51) 47 (92)| 12 (29) 26 (57) 0.005 0 31(67) <.0001 0 5(12) 0.05| 13(30) 29 (62
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Table 12. WaterGuardknowledge,use, and hand hygiene practices among relatives and friends at baselarel follow-up,
Blantyre and Salima Districts,May 20071 February 2008

BLANTYRE SALIMA TOTAL
Baseline Follow-up Baseline  Follow-up Baseline Follow-up

Characteristic (%) (N*=220) (N*=155) p-value | (N*=139) (N*=120) p-value || (N*=359) (N*=275) p-value
Poursor uses tap to remove drinking water 15 (7) 11 (7) 0.4 0 10 (8) 0.002 15 (4) 21 (8) 0.009
Protects drinking water to make it safe 183 (84) 140 (91) 0.02 105 (77) 114 (95) <0.0001| 288 (81) 254 (93) <0.0001
Use any method to protect water in past 2 day 51 (24) 80 (62) <0.0001 37 (27) 84 (79) <0.0001 88 (25) 164 (69) <0.0001
Heard ofWaterGuard 207 (94) 153 (99) 0.008| 109 (79) 118 (99) <0.0001| 316 (88) 271 (99) <0.0001
Heard aboutWaterGuard from friend in
program n/a 78 (52) n/a n/a 81 (69) n/a n/a 159(59) n/a
Knows how to us&VaterGuard

2-4 caps per 20 liters 107 (52) 100 (65) 0.001 42 (39) 72 (61) <0.0001] 149 (48) 172 (63) <0.0001

Wait O30 minutes before drinking 107 (52) 94 (61) 0.03 41 (37) 81(69) <0.0001| 148 (47) 175 (65) <0.0001

Knows both of the above 65 (32) 71 (46) 0.002 20 (19) 60 (51) <0.0001 85 (27) 131 (48) <0.0001
WaterGuarduse

Ever usedVaterGuard 146(66) 127 (82) <0.0001 64 (47) 105 (88) <0.0001| 210 (59) 232 (84) <0.0001

Treated withWaterGuardn last 2 days 34 (16) 46 (30) <0.0001 14 (10) 63 (53) <0.0001 48 (14) 109 (40) <0.0001

WaterGuardbottle observed in home 18 (8) 32 (21) 0.0006 5(@4) 46 (38) <0.0001 23 (6) 78 (28) <0.0001

Positive chloringcl) test 26 (12) 40 (28) 0.0004 4 (3) 58 (50) <0.0001 30 (9) 98 (38) <0.0001

Positive cl test antiVaterGuard observed 7 (3) 26 (18) <0.0001 11 38 (33) <0.0001 8 (2) 64 (25) <0.0001

Purchase®VG, positive cl testWG observed 7 (3) 25 (17) <0.0001 1(1) 34 (30) <0.0001 8 (2) 59 (23) <0.0001
Soap observed in home 166 (76) 121 (79) 0.3 85 (62) 86 (72) 0.05( 251 (71) 207 (76) 0.03
Handwashing demonstration

Uses soap 55 (25) 100 (65) <0.0001 22 (17) 81 (68) <0.0001 77 (22) 181 (66) <0.0001

Lathers hands completely with soap 46 (21) 89 (57) <0.0001 18 (14) 76 (63) <0.0001 64 (18) 165 (60) <0.0001

*For some items, N may vary by small numbers
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Figure 3. Total, PSI, UNICEF, and MOH program costs by category
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APPENDIX A

Hygi ene Promotion for Diarrheal Di sease Prevention thr
System

Investigator: Anandi Sheth, MD, Centers for Disease Control and Prevention
Informed Consent for Antenatal Clinic Survey (#1) Oral
(ReadALL . If the participant agrees, continue with the interview.)

Hello, I am working on an evaluation with UNICEF and the Centers for Disease Control and Prevention. We are
working with the dhic staff on a program to improve the health of mothers and babresclinic staff gaveou a
ihygi en doldydulhod toase d Wewant to learn how this program works, so we would like to ask you
some questionsYou may choose to be parttbie program, or you can decline to participaléere are threparts

to the program.

First, if you choose to be part of the program, we will
practices and how you collect, treat, and store goimking water. These @stions will take about 1®inutes. We
will then ask you where you live so we can visit you at home.

Second, we will visit you at home sge how you store and use water. Please do not use your hygiene kit until after
we visit your home.

Third, we will visit you again in your home after about 9 months to ask you about how you treat and store your
water, hand washing practices in your home, and what you think of the project. We will also want to see the storage
vessel you areding and do a simple test on your water.

Being part of this program presents no known risk to you. Your participation may benefit you and your family
because the things we give you can make your water and home cleaner and safer. Taking pargratinenano
also help other people. If we show that this program helps mothers and their babies, the program may continue.

We will keep your answers to all questions secret. We will lock up the survey forms. We will not put your name or

the name of youfamily members on any report of this project. Your participation today is voluntary. If there are

guestions you do not like, you do not have to answer them. You can stop at any time after giving your consent. If

you stop the program early, you may keéle hygiene kit. There are no penalties for not participating in the

program. Your participation in the program will not affect your care in the clinic. If you have questmmicerns
about the program,yo may contact your Ithoficeri cb6s environment al hea
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APPENDIX B

Hygi ene Promotion for Diarrheal Di sease Prevention thr
System

Investigator: Anandi Sheth, MD, Centers for Disease Control and Prevention
Informed Consent for Diffusion Survey (#2)- Oral
(ReadALL . If the participant agrees, continue with the interview.)

Hello, I am working on an evaluation with UNICEF and the Centers for Disease Control and Prevention. As you
may know, diarrhea is a serious problem where you live. Drinkingeimsgter and not washing hands can cause
diarrhea. We are working with the staff and pregnant women at clinics nearby on a program to improve the health
of mothers and babies. One of your friends or family members is part of this program for pregnantatithe

clinic.

We are inviting you to be in this program to see how the program in the clinic affects mothers like you who are not
pregnant, but who have friends or family members who are pregnant and go to the clinic. You may choose to be part
of the program, or you can decline to participate. There are two parts to the program.

First, if you choose to be part of the program, we wi/l |
practices and how you collect, treat, and store youkiy water. These questions will take betweer3Q5

minutes. We will then want to see how you store and use water, and we will do a simple chemical test on your stored
water.

Second, we will visit you again in your home in about 9 months after thecpiojene clinic is finished to ask you
about how you store and treat your water, and hand washing practices in your home. We will also want to see the
storage vessel you are using and do a simple test on your water.

Being part of this program presemis known risk to you. Taking part in the program may help other people. If we
show that this program helps mothers and their babies, the program may continue.

We will keep you answers to all questions secret. We will lock up the survey forms.IMietyaut your name or

the name of your family members on any report of this project. Your participation today is voluntary. If there are

guestions you do not like, you do not have to answer them. You can stop at any time after giving your consent.

There are no penalties for not participating in the program. If you have questions about the prognauay yo

contact the clini c6slfypnhave guesianeabdutaydur righdsaas a pbrsoo ih the pcogram,

or if you think you have beenjured by being in this program,y0o may cont act the <c¢clinicds e
officer.
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APPENDIX C

Malawi Diarrhea Prevention Program Baseline Questionnaire

1) Clinic ID
2) Participant ID

3) Enrolled in(PleaseCircle): Clinic Community
(Pregnant woman) (Friend/relative)
4) Interview Date / /2007

5) Interviewer

6) Village

7) Circle: Urban Rural

Ganizani mofatsa pa funso lirlonse.Yankhani momwe mungathefe. Mungathe kusankha osayankha funso liri
lonse.

Please think carefully about each question, and answer as well as you can. You can choose not
fo answer any of the questions.

(Read each question to the participanDo not read the response choices unless specified. Circle the
participantdés response to EACH question).

HOUSEHOLD DEMOGRAPHICS

8) Dzina la ofunsidwakull name of person interviewed.

(First Namé (Secod Namg
9) Zaka.Age (yrs)

10) Miyezi yomwe mai ali oyembekezefdumber of months gestation. (months)
(For pregnant women only)

11) Kodi sukulu mudalekezera pafiCircle One)How much school did you complete?
a) None
b) Some Primary (Standard 17)
c) Completed PrimaryStandard 8)
d) Some SecondarfForm 1-3)
e) Completed SecondaForm 4)
f) More than Secondarfstarted university/colleges and above)

g) DK
12) Kodi mumatha kuwerenga? Yes
Can you read? No

DK

Tsopano ndikufunsani zokhudz banja ndi nyumba yanu.
Now I will ask you about your family and house.
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13) Kodi ndi anthu angati amene amakhala nyumba mwanu kuphatikizapo inuyo masiku onse?
How many people from your family, including yourself, permanently live in your house  ?

14) Kodi nyumbayanu ili ndizipinda zogona zingati? rooms
How many rooms are there in your house where people sleep ?

15) Kodi muli ndi: In your house is there: (Pleasecircle Yes or No after each itejn

a) Magetsi?Electricity Yes No
b) Wailesi?A radio Yes No
c) Njinga?A bicycle Yes No
d) Njinga yamoto motorcycle Yes No
e) Galimoto?A car Yes No
f) Nyali ya paraffin?A paraffin lamp Yes No
g) Ngolo?An oxcart Yes No
h) Wantchito?A domestic worker Yes No
16) Kodi muli ndi munda olima? Yes

Do members of your household work No

on

the familyds? agrNfAcul t ur al |l and

17) Muli pabanjaqRead choicesCircle one)
What is your marital status?

a)
b)
c)
d)
e)

Okwatiwa.Married A Go to 1§

Osakwatiwa, mukukhala nokh&ingle, living alo neA Go to 20

Osakwatiwa, mukukhala ndi makolo kapena alfigle, Iving with parentsfamily members
Banja linathaSeparated A Go to 20

WamasiyeWidowed A Goto 20

18) Kodi amuna anu sukulu analekezera kalasi ydR&ad choices. Circle one)
How much school did your husband complete?

a)
b)
c)
d)
e)
f)
9)

None

Some PrimaryStandard 17)

Completed PrimaryStandard 8)

Some SecondarfForm 1-3)

Completed Secondaf{form 4)

More than Secondary (Started university/ colleges and above)
DK

19) Kodi abambo emnyumba muno matha kuwerenga? Yes
Can your husband read? No

DK

A Goto2Q

20) Kaodi ndi ana angati osapitih zaka zisanu amene amakhala nyumba mwanu?_1_f,Gofio@4)
How many children less than 5 years old live in this household? (1 f none

21) Kodi mwa ana osapitilira zaka zisanuwa alipo amene anatsegulapo mmimba sabata ziwiri zapitatazi?

Have any of the children less than 5 years old had diarrhea in the past two weeks?
Yes
NoA4 Goto 29
DKA Goto 29

write
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22) If YES, Kodi mwa ana amene anatségmmimbawa alipo amene analandira chithandizo? Yes

Were any of them treated for the diarrhea? No
DK
23) If YES, Kodi alipo amene anapatsidwapo Thanzi ORS? Yes
Were they given fluid to drink made from a special packet No
called Thanzi oral rehydrati on salts? DK
Unl ess specified, do not read the answer choices.
answer . I f there are multiple choices, ask fAAnyt

further answers.

KNOWLE DGE ABOUT DIARRHEA

24) Kodi chimene chimayambitsa matenda otsekula mmimba ndi cRigidnitiple responses possible. Do not

read. Circle all that apply.What causes diarrhea?
a) Drinking bad water

b) Eating bad food

¢) Unwashed fruit/ vegetables

d) Flies/ insects
e) Poor hygiene
f)  Other(Specify)
g) DK

25) Kodi pakhomo panu mukadwala matenda otsegula mmimba mumalandira chithandizg\btifaleifesponses possible. Do not

read. Circle all that apply.)At home, how do you treat diarrhea in yourself or your fam ity members?
a) Do not treat

b) Increase liquid intake

c) Decrease liquid intake

d) Decrease food intake

e) Use Thanzi oral rehydration salt packets (ORS)

f)  Use sugassalt solution

g) Pill or syrup

h) Injection

i) Home remedy

j) Other(Specify)
k) DK

26) Kodi mungadzitetez bwanji ku matenda otsegula mmimk§&Riltiple responses possible. Do not read.
Circle all that apply) How can you prevent you or your family members from getting diarrhea?
a) Cannot prevent
b) Wash hands more often
c) Cook food thoroughly
d) Cover food
e) Bolil or treatwater
f)  Wash vegetables and fruit
g) Clean cooking utensils/ vessels
h) Other(Specify)
i) DK
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WATER -HANDLING PRACTICES

27) Kodi madzi akumwa mumatunga kufDo not read. Circle one).

What is your main source of water for drinking at home?
a) Tapinside the house

b) A piped public tap (kiosk)

c) Water piped into a yard or plot

d) Water from protected borehole/ well

e) Open well in residence (not a borehole)

f)  Open ommunity well (a traditional public well)

g) Protected spring

h) Open spring

i) River, dam, or surface water for drinking

j) Other(Specify)

28) Kodi mumasunga madzi akumwa? Yes
Do you store your drinking water? NoA Goto 33
DK A Goto 39

29) If YES, Kodi ndi chiwiya chanji chomwe mumasungiradzi akumwa& (Do not read. Circle one)

How do you usually store your drinking water ?
a) Bucket

b) Clay pot

c) Jerrycan

d) Cooking pot

e) Plastic bottles

f)  Water tank/ barrel

g) Other(Specify)

30) Kodi madzi anu mumatunga bwanji kuchokera mmene nsungiramo madzifDo not read. Circle one.)

How do you remove water from your container?
a) Scoop out with ladle, cup, or hand

b) Pour
c) Tap
d) Other(Specify)
31) Kodi chimene mumasungira madzichi chiri ndi chivindikiro? Yes
Does the container have a lid? No
DK

WATER TREATMENT
32) Kodi madzi akumwa mumawateteza kuti akhale aukhondo?Yes

Do you protect your drinking water to make it safe ?  NoA Go to 35)
DKA Go to 35)

33) If YES, Kodi madzi anu kuti akhale aukhodzumawatani?Multiple responses possible. Do not read.

Circle all that apply.)What do you do to make your drinking water safe  ?
a) Boaoll

b) Filter

c) Letsettle

d) Treat withWaterGuard(liquid)

e) Treat withWaterGuardwa Ufa

f)  Other(Specify)




34) Ndiliti lomwe munaw#eteza madzi anuPo not read. Circle one)
When did you last treat your drinking water?
a) Today
b) Yesterday
c) 2 or more days ago
d) DK

KNOWLEDGE ABOUT WATERGUARD

35) Kodi munamvapo za WaterGuard? Yes
Have you heard of WaterGuard? NoA Go to 42)

36) Kodi WaterGuard ndi chiyaniPMultiple responses possible. Do not read. Circle all that apply).
What is WaterGuard ?
a) A chemical
b) A solution to make my water clean and safe for drinking

c) Somet hing for my water, but | dondt know what it ¢
d) Other(Specify)
e) DK

37) Kodi mumayika zivindikiriro zabotolo la WaterGuard gim t i méndowa ya mdmagsz i akum

How many caps of Waterguard shouldbe addedtoapailofwater? ( Ci rcl e DK i f ADK dondt knowd

38) Kodi tingadikiire nthawi yayitali bwanji tisanayambe kumwa madzi ameaiigita WaterGuard{Do not
read. Circle one.How long should someone wait to drink water after treating it with WaterGuard ?
a) Immediately
b) Less than 30 minutes (but not immediately)
¢) 30 minutes or mar
d) DK

39) Kodi munagwiritsako ntchito WaterGuard¥es

Have you ever used WaterGuard ? NoA Goto 41)
DKA Go to42)

40) Kodi WaterGuard munamugula kufi®lultiple responses possibl®o not read. Circle all that apply If
the participant aeasewskwie)eHol did yowobtgih WatérGuard? p |
a) Community Health Worker/ HSA Go to 42)
b) Friend/ relativéd, Go to 42)
c) Local shop (in the villages) Go to 42)
d) Retail shop (in the trading cent&r)Go to 42)
e) Pharmacisy Go to 42)
f)  Other(Specify) A Goto 42)

41) (If NO to 39),Ndi chifukwa chiyani simunagwiritseko ntchito WaterGuafhiltiple responses possible.

Do not read. Circle all that apply.Why have you not used WaterGuard ?
a) Candt afford

b) Dondét need

c) Fear of adding chemicals to water

d) Wateris clean

e) Dondt | ike the smell

f)  Other(Specify)

67



HAND HYGIENE/ SANITATION

42) Kodi mumasamba mmanja nthawi yarjMultiple responses possible. Do not read. Circle all that apply.)

When do you wash your hands?
a) After usingthe toilet

b) Before eating

c) Before cooking

d) After diaper change

e) When they are dirty

f)  Other(Specify)

43) Kodi muli ndi sopo nyumba muno? Yes
Do you have soap in the house? No
DK

44) Kodi mukafuna kudzithandiza mumapitati® (Do not read. Circle onel)vhere do you usually go to the toilet?
a) Own flush toilet
b) Shared flush toilet
c) Traditional pit toilet
d) VIP latrine
e) Bush or field as latrine
f)  Othertype of latring(Specify)

Ho |

=13

U If person is enrolledri the community (Friend/ relative Go di rectly to page 7,
Assessment, 0 Question 47)
U If the person is enrolled in the clinic (Pregnant womad) Continue below

Tifuna tikawone momwe mumasungira madzi kwanu. Mungatiwuze komwe mumakkatatidzakuchezereni
mawa? We will now wantto s ee how you store and use water. Can you describe the location of
where you live so we can Visit your home th /s afternoon or  tomorrow morning?

Kodi mémawa tingakupezeni nt hawi yanji ?
What s the best time to visit you on today or tomorrow?

Kodi muli ndi mzanu wamkazi yemwe sali ndi pakati koma ali ndi Mwana osapitilira zaka zisanu amene
tingamufunseko mafunso omwe takufunsaniwa? tiuzenikayina atatu ndikomwe amakhala ndipo ticheza ndi

mmodzi. We would also like to ask one fe  male relative or friend from your village who is not
pregnant that lives in a different home who has a child under age 5 these questions. Can you
give us the name and location  of three people so we may choose one to ask?

Name Location

1.

2.

3.

BE SURE TO REMOVE THE WATERGUARD/SOAP BAG FROM THE HYGIENE KIT.
Zikomo kwambiri!'!! - Thank you very much for your time.
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HOME ENVIRONMENTAL ASSESSMENT

45) Home Visit Date / /2007

46) Interviewer

Muli bwaniji? Ine dzina langa ndi Ndikugwira ntchito pa Chipatala cha ndi a
UNICEF. Tikufuna ticheze ndi . Mwhkla mukutenga nawo rbali

mupologalamu ya Safe Water and Hygiene yokhudza amayi oyembekeFixguna ticheze nanu pa nkhani
yokhudza zapabanja panu kwa kanthawi kochepa. Kodi ndikhoza kucheza nanu panopa? (If No) Nanga lero
ndingacheze nanu nthawi inayake(f yes) nthawi yaniji? (if no for that day), ndingacheze nanu liti
ndipo nthawi yanji musabatayi? Ganizani mofatsa pa funso liri lonse. Yankhani momwe
mungathere. Mungathe kusankha osayankha funso liri lonse.

Hello. My name is and | am working with the clinic and

UNICEF. We would like tos  peak with (name of particjpant). You have

been participating in a Safe Water and Hygiene project for pregnant women. We would like

to speak with you for a few minutes about your household practices. May | chat with you

now? (IfFNO , aWn woul d be mor e c o rPleasethirk natefulfy about gachu ? 6 )
question, and answer as well as you can. You can choose not to answer any of the questions.

For ALL questions below, record OBSERVATIONS made by the interviewer.

47) Whatistheman r oofing materi al ({Cocteotehe househol dos
a) Thatch/ natural material
b) Metal/lron Sheets
c) Iron and tiles
d) Asbestos
e) Cement
f) Other (Specify

48) What is the main flooring materia{€ircle one)
a) Dung, dirt, earth, or sand
b) Wood/ plank
c) Cement
d) Tiles
e) Other(Specify)

49) What sort of toilet facility do household members usually (€@ele one
a) No facilities
b) Traditional pit latrine
c) VIP latrine
d) Other(Specify)

50) Is soap present in the housefes No

51) Is there a place for washing har{dsfined as water and soap in the same location) Yes No
52) Is there a bottle ofVaterGuar® Yes No

53) Is there a water storage caimer? Yes No 4 Go to56)
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54) If YES, What type of container is the drinking water stored(@itcle all that apply)
a) Bucket
b) Clay pot
¢) Jerry can
d) Cooking pot
e) Plastic bottles
f)  Water tank/ barrel
g) Other(Specify)

55) Kodi ndingayeze nawo madziwé®ay | take a sample of this water ?
Result of chlorine test:
a) Negative(no color change)
b) Positive (pink color)
c) Testrefused

56) Tikufuna tionerereko m mene mmasambira mma(dasecircle yes or no after each)
We would now like to watc h you demonstrate hand washing.

a) Uses sap Yes No
b) Lathershands completely Yes No
¢) Wipes hands dry with a clean towel or air dries handsYes No

Zikomo kwambiri!! Thank you very much for your time.

FOR PREGNANT WOMEN ENROLLED IN CLINIC
57) Kodi munaphunzitsidwa za phukusi la ukhondo kuchipata¥&s No DK

Were you taught about use of the hygiene kit at the clinic?

0 GIVE THE PARTICIPANT THE WATERGUARD/SOAP BAG.
SHOW THE PARTICIPANT HOW TO USE WATERGUARD AND SOAP.



APPENDIX D

THANZI ORS

Susan B P

WaterGuard Thanzi

MANKNWALA DA MASELEMATS W MADZI
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