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Executive Summary

Despite knowledge of proven interventions to reduce the burden of preventable and
treatable diseases such as malaria and diarrhea, these diseases continue to be among the top
contributors to early mortality in much of the developing world. In an effort tostrengthen the
prevention and treatment efforts in Malawi, VillageReach, an international nongovernmental
organization based in Seattle, implemented a community based health program. The program
includes a comprehensive package of interventions aimed at proving prevention and treatment
of malaria and diarrhea through the distribution of existing costeffective preventive measures such
as insecticide treated nets (ITNs) and building of boreholes for clean water, management and
strengthening of an existingcommunity health worker network, and providing infrastructure
support for the Kwitanda Health Centerand community.

A midline evaluation was conducted to determinavhether or not the program is on track to
meet its objectives to reduce new malaria casesnd new diarrhea casesA general household
survey was conducted at baseline and midline and covered every household in the Kwitanda
catchment (n=5,034). The survey estimated access to and use of health services. In addition, a
sample of 382 households wassurveyed regarding malaria and diarrhea incidence and health
behavior. The evaluationresulted in the following findings:

The Kwitanda Community Health Program is improving pr evention of disease in
Kwitanda. Household ownership of ITNs increased froni8.5% of households at baseline to 47% at
midline. Use of ITNs among individuals increased from 9.5% 2009 to 25% in 2010. Among children
under-five, incidence of malaria was negatively associated with the use of a bed net the previous
night. The proportion of households reporting safe water increased from 82% in 2009, to more
than 91% in 2010. Among children undeifive, incidence of diarrhea was negatively associated with
reported safe drinking water source.

The Kwitanda community demonstrates strong health seeking behavior. Among
individuals reporting malaria symptoms, nearly 94% sought treatment for malaria. Among
individuals reporting diarrhea symptoms, 85% reported seeking treatment for the diarrhea.The
vast majority of individuals reported receiving tr eatment at theKwitanda Health Center

Kwitanda is performing better than the national average for Malawi . The proportion of
households reporting ownership of an ITN in Kwitanda is roughly 30% higher than the national
average. Furthermoreroughly 66% ofchildren under-five in Kwitanda sleep under a mosquito net
compared to the national average 029%. Among children in Kwitanda with malaria symptoms,
73% were reported to have received treatment for malariawhereas the national average is
reported as 28.446. A higher proportion of households in Kwitanda have access to safe drinking
water with 91% in Kwitanda and 74% in Malawi overall.

The results of the evaluation are promising evidence that the VillageReach program in
Kwitanda is on track toward meeting ts objectives. While there is no reliable measure of malaria
and/or diarrhea incidence in Kwitanda currently, both were measured in this evaluation. This data
along with historical information from the health center will provide a baseline measurement foa
follow up survey in order to identify program impact toward reducing incidence of malaria and
diarrhea in Kwitanda.

While the evaluation indicates that the program is making gains in improvement of
prevention and access to treatment for malaria and diahea, it also highlights some opportunities
for improvement. For example, despite gains made, use of ITNs remains low and a stronger focus on
increasing the use of ITNs, particularly among children undefive, may strengthen program
impacts. Furthermore, lorehole construction should be targeted to villages with many households



reporting unsafe drinking water sources. Finally, program activities will be extended to supporting
village clinics this year and the future evaluation should include an assessment ohpact
incorporating data from the village clinics.Costeffectiveness calculations will be included in the
final impact evaluation and are not included here.
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Introduction

Despite knowledge of proven interventions to reduce theburden of preventable and
treatable diseases such as malaria and diarrhea, these diseases continue to be among the top
contributors to early mortality in much of the developing worldt. Worldwide, there are nearly 250
million cases of malaria annually anctlose to 1 million deaths from the disease Of these deaths,
91% occur in Africa and 85% are children undefive years of age. Diarrhea is the second leading
cause of death among children undefive globally with nearly one in five child deaths due to
diarrhea and an estimated 1.5 million deathsannually3. In Malawi, a landocked nation in Sub
Saharan Africa, the figures are no different. Malaria is the leading cause of morbidity and mortality,
especially among children under the age of five years and ggnant womert. According to the
Ministry of Health in Malawi (MOH), there are an estimated 8 million episodes of malaria per year
throughout the country. Diarrheal disease is ranked among the top five causes of death in Malawi
overall and accounts for nealy 20% of deaths of children underfive years of agé. The burden of
these two preventable diseases is overwhelming to the health system of Malawi and the
communities it serves.

Prevention and treatment measures for malaria are well established, yet theseeasures
are not reaching those in need. The use of insecticide treated nets (ITN) is the primary health
intervention to reduce malaria transmission. According to the Malawi Demagphic and Health
Survey (DHS), only 41.9% of households had at least one swuito net and only 27.4% of
households had at least one ITN Furthermore, malaria mortality is avoidable with prompt and
effective treatment with antimalarial medicines. According the DHS, only 28.4% of children with
symptoms of malaria received antimalaal drugs.

Likewise, prevention and treatment measures fordiarrheal diseaseare well establishedbut
not reaching the population at large.The primary prevention intervention for diarrhea in the
developing world is improving basic sanitation andsustainable access to safe drinking watér
Piped water, water drawn from protected wells, and deep boreholes are considered to be sources of
clean drinking water, while unprotected wells and surface water (rivers, streams, ponds, and lakes)
are more likely to carry diseasecausing agents. The DHS found that overall, 64% of households in
Malawi have access to clean water, 20% from piped water and 44% from protected wells or
boreholes. Mortality due to diarrhea is most often due to dehydration. A simple andffective
OAOPI T OA OF A AEEI A6O AAEUAOAOEIT EO A DPOIii PO ET
rehydration therapy (ORT). According to the DHS, only 36.4% of children with diarrhea were taken
to a health facility. The DHS survey found thiaoverall, 70% of children with diarrhea were given
ORT, either through oral rehydration salts (ORS) or increased fluids.

In an effort to strengthen the prevention and treatment efforts in Malawi, VillageReach, an
international nongovernmental organization based in Seattle, implemented a communi based
health program. In 2008 VillageReach conducted a thorough assessment of the community and
health system in the rural community of Kwitanda in the Balaka district. The assessment found that
malaria and diarrheal disease were major public health problems in the area, largely because
Kwitanda is a poor, rural area with close proximity to a major river. In addition, the assessment
found that there were many barriers to adequate health services andr@vention interventions in
Kwitanda. For example, the community reported that the ITNs provided by the government were

L WHO http://www.who.int/en/

2 Global Malaria Action Plan 2008

¥ WHO Diarrhoea: Why children are still dying and what can be done. 2009.
* Malawi Demographic and Health Survey, 2004, National Statistical Office
®WHO Malawi Country Fact Sheéttp://www.who.int/countries/mwi/en/



not sufficient to meet demand, particularly because they are only provided to children and
pregnant women who visit health centers In aldition, there had not been a reliable source of
staffing at the Kwitanda Health Centerresulting in erratic availability of treatment measures for all
ailments. Furthermore, the assessment found that while training of proper water sanitation was
regularly conducted, people in the community did nohaveadequateaccess to clean wateor it was
extremely limited.

Working together with community members and leaders, VillageReach designed a health
system strengthening program focused on reducing the burden ahalaria and diarrhea. The
program includes a comprehensive package of interventions aimed at improving prevention and
treatment of malaria and diarrhea through the distribution of existing costeffective preventive
measures, management of community healtivorker training and providing infrastructure support
for the Kwitanda Health Centerand community. Activities began in December, 2008 and have
included to-date;

1 Malaria Prevention and Treatment

o Distribution of more than 3500 long-lasting insecticide treated mosquito nets
(LLITN) to vulnerable populations such as childrenpregnant women, elderly, and
the extreme poor,

o GCommunity education regarding prevention and treatmentof malaria,

o Increasedaccess to treatmentthrough health surveillance assistant{HSA) capacity
building and treatment in village clinics.

1 Diarrhea Preventiomand Treatment
o Repair,build, and maintain 8 boreholes to improvesources d safe water,
o Construction of more than 100 sanplats and latrines,

o GCommunity training and implementation of community-based sanitation and

hygiene program, ‘

o Installation of an ORS corner at the[fi
Kwitanda Health Center

1 Community Health Worker Support

o Support of additional HSAs in the
community,

o Facilitation of HSA work with
transportation including provision of
bicycles and bicycle ambulances.

-

HSA Gladys Kaselo at the Sitima Village Clinic

o Provided Kwitanda Health Center with refrigerator for vaccine storage and
assistance with providing essential equipment and supplies as well as building
repairs and maintenance,

1 Health System Support

o Operation of village clinics.

A conceptual modelfrom the VillageReach project proposal detailing the activities of the program
and their intended outcomes is representedn the diagram on the following page.



Kwitanda Community Health Project Conceptual Framework

Context

Malaria is the third l
biggest cause of deaths i
Malawi and a major
problem throughout the
year inKwitanda The
problem is particularly
acute for children under
five years of age.

Diarrheais the second
biggest cause of deaths
for children under five in
Malawi with poor water
quality and lack of
sanitation and hygiene as
the primary underlying
causes.

The 16 HSAs #witanda
make up the community
level of the health system
and they are limited in
their ability to do their
job with inadequate
resources, knowledge,
and skills.

Patients must travel up to
19kilometersto reach

the healthcenterand do
not have a means of
transport to reach the
healthcenter.

KwitandaHealthCenter
lacks basic infrastructure
and maintenance
required to provide
quality care.

Objectives

Reduce
new
malaria
cases in
Kwitanda
by 35%
within
three
years.

Reduce

new
diarrhea
casesin
Kwitanda
by 35%
within
three
years.

Activities (Inputs)

Improve the prevention and treatment of malaria.

A Support the distribution of insecticide treated nets.

A Support the use of Intermittent Presumptive Treatment
with SP in the community.

A Possibly supplement treatment drug supply.

A Support treatment of malaria at the village clinics.

Outputs

1 7,400 mosquito nets
distributed.

1 1,500 doses of SP
distributed with IPT
in the community.

1 24 HSAs operating
village clinics for
malaria.

Improve the prevention and treatment of diarrhea.

A Improve the safe water supply.

A Develop and support a water point sustainability system.

A Implement communitybased sanitation and hygiene
program.

A Providesanplatsfor community-constructed latrines.

A Construct boreholes

A Support treatment ofdiarrheaat the village clinics.

Strengthen HSA management and support system.

A Hire and train new HSAs.

A Train HSAs in various health issues and community healt)
education approaches.

A Work with the DHO to supervise the HSAs.

A Conduct health education for malaria, water, sanitation,
and hygiene.

A Provide HSAs bicycles and backpacROMPLETE

A SupportHSAsn the village clinics.

A Strengthening communication betweehiSAsand
coordinators through SMS program.

Increase community access teealth services
A Provide bicycle ambulances and training.
A Supportvillage clinics operations.

9 Villages 100% open
defecation free.

1 4,000 improved
latrines constructed.

1 85 water points
functioning with
maintenance
system.

9 24HSAs are trained,
supervised and have
transport.

1 Regular HSA peer
supervision.

9 Regular HSA
supervision from the
51 hQa 2FFTA

1 53 villages educated
about malaria,
water, sanitation,
and hygiene.

9 24 bicycle
ambulances and 2-E
Ranger ambulances
available in villages.

Supportkwitandal St G K / Sy (i S NI gualityd A

patient care by providing critical infrastructure support.

A Purchase a vaccine refrigerator for the healtienter.-
COMPLETE

A Complete minor building maintenance and provide small
equipment and supplies.

—

9 1 refrigerator at
health center.

1 HealthCenteris in
good operating
condition.

Outcomes

Examples of

Indicators

Community
based
management
of water,
sanitation, and
transport
solutions.

Improved HSA
performance
and
community
health care.

Increased
prevention of
malaria and

diarrheal
diseases.
oS
Increased
community
awareness of,
access to and
utilisation of
preventive and
curative health
services in the
& £ommunity
and at the
healthcenter.

Decreased
morbidity and

mortality.

Malaria

1 Number of new malaria cases
among children undeb and
among individuals 5 and over.

1 % of children and pregnant
women sleeping under a
mosquito net, ITN or LLITN.

1 %of population sleeping under
a mosquito net, ITN or LLITN.

9 Association between sleeping
under a net and incidence of
malaria.

1 %of population with malaria
symptoms receiving treatment.

9 Number of deaths caused by
malaria

Water and Sanitation

1 % of households with access t
clean water

1 % of households with a
quantity of water collected the
previous day >= 1lers per
person

1 % of households with improved
latrines

1 Number of new cases of
diarrheaamong children under
5.

1 %of households with safe
RA&LIZAl t fEs OKJ

9 Number of deaths caused by
diarrhea

1 Association between clean
drinking water and incidence of
diarrhea

HSAs

1 %of HSA activities completed
according to plan

9 Number of Under 5 and Village|
Clinics operated by HSAs

1 %of households receiving
health education from HSAs

Transport

9 Amount of time a patient
travels to the healthcenter

9 Number of patientgravelingto
the healthcenter on a bicycle
or ERanger ambulance.

10



Program Objectives

The goals for theKwitanda Community Health Programare to reduce the morbidity and
mortality of the Kwitanda population by implementing community-driven, proven costeffective
health interventions that improve prevention of disease and increas@ccess to health care. To
accomplish this goal, VillageReach set out to achieve the following two objectives;

9 Objective 1: Reduce new malaria cases in Kwitanda by 35% within three years.

1 Objective 2: Reduce new diarrhea cases in Kwitanda by 35% withinree years.

The above stated objectives are met by accomplishing the following aims;

1 Aim 1:Improve prevention of disease.

1 Aim 2: Increase access to health services
Evaluation Questions and Study Aims

This evaluationwas conductedroughly 15 months following program implementation and

initiation of program activities and is the first of a series of program evaluations to measure
program impact. It should be consideredhsa midline evaluation.The purpose of this evaluation is
to assess whether or notthe Kwitanda Community Health Programs on track to meetits objectives
to reduce new malaria cases and new diarrhea caseBhis evaluation specificallyexamines the
intermediate steps toward meeting the objectives as outlined in thproject plan and if the program

is meeting its intermediate aims.The results of this evaluation will serve as an intermediate
assessment of the program and provide feedback for the design of program activities.

The following questions areaddressedin the evaluation in order to detemine if the program is
meetingits objectives as stated above:

1. Has there been a trend toward the reduction of new malaria cases since the program
start?

2. Has there been a trend toward the reduction of new diarrhea cases sinclket program
start?

The following questions are addressed in the evaluation in order to determine if the program is
meeting its intermediate aims as stated aboveThe specific indicators used to assess these
guestions are as follows;

1. Is there an improvementin the prevention of malaria? Specifically,
a. Isthere an increase in the number of households reporting ownership ohdTN?
b. Is there an increase in the use of IT$P
2. Isthere an improvement in the prevention of diarrheaSpecifically,
a. Isthere an increasean households reporting safe drinking water?
3. Isthere an increase in access to health services in Kwitand&fecifically,
a. Are individuals with malaria obtaining treatment?
b. Are individuals with diarrhea obtaining treatment?

c. Are households reporting use of dicycle ambulance?

11



In order to answer the above questions, this research specifically addressthe following study
aims;

9 Study Aim 1: Develop and implement household surveys to collect information regarding
program objectives and indicators.

9 Study Aim 2:ldentify if the program is meeting its intermediate aims to improve prevention
of disease and increase access to health catdentify and measure key indicators in the
intermediate aims and test the indicators for statistical significance.

1 Sudy Aim 3: Identify if there is a trend toward the reduction of malaria and diarrhea
incidence in the Kwitanda catchment using health center level data as well as community
level data and test for statistically significant trend in reduction of malaria inidence.

Literature Review

The literature on evaluation of malaria control programs is well established. The distribution
and promotion of ITNs has historically been one of the key efforts in reducing the malaria burden in
malaria endemic countries and I'Ns are universally accepted as an effective intervention to control
malaria®. Studies have repeatedly shown the effectiveness of ITNs in reducing malaria transmission.
Some of the first trials confirming mosquito net efficacy and effectiveness were puldtied as early
as 1995 and the results continue to be demonstratéd Lengler reports that at least 81 trials and
over 30 descriptive studies carried out in various malaria settings have documented the positive
impact of ITNs on child and adult morbidity andmortality 8. He reports that in over five randomized
control trials (RCTs), ITNs are associated witlan overall reduction in child mortality of nearly one
fifth, therefore saving around six lives for every 1000 children undefive per year in countries of
Sub-Saharan Afric Furthermore, evidence showing a reduction in child mortality by 27%
resulting from a social marketing program aimed at increasing the use of ITNs in TanzatliaBased
on convincing evidence of their efficacy and effectiveness, malariardrol programs are focused on
increasing access to and use of ITNs.

The focus of prior studies has largely been on the efficacy and effectiveness of ITNs on malaria
morbidity and mortality; however the systems by which the ITNs were delivered were not we
evaluated. While evidence has been growing in support of ITNs efficacy and effectiveness,
ownership and use of ITNs continues to remain low in malaria endemic regions. Thus many malaria
control programs are now largely aimed at increasing ownership andise of ITNs However,
delivery systems have been hotly debated and there is little evidence regarding the most effective
and efficient way to increase ITN ownership and use Many governmentsely on subsidization and
social marketing to increase ITNownership!t. In an effort to make mosquito nets affordable, the

® Hawley WA, terKuile FO, Steketee RW et al. 2003 Implications of the western Kenya perrethtat bed net

study for policy, program implementation, and future research. The American Journal of Tropical Medicine
Hygiende 68(Suppl. 4), 16873.

"Webster, J Hill, J Lines, J Hanson K. 2007 Delivery systems for insecticide treated and untreated mosquito nets in
Africa: categorization and outcomes achieved. Health Policy and Planning 2007;-29277

8 Lengeler C. 2000risecticidetreated bed nets and curtains for preventing malaria (Cochrane Review). Cochrane
Database of Systematic Reviews.

? Lengeler, C. 2004 Insecticideeated nets for malaria control: real gains. Bulletin of the World Health
Organization 82: 84.

1% Armstrong Schellenberg JRM, Abdulla S, Nathan R, Mukasa O, Marchant TJ, Kikumbih N, et al. 2001 Effect of
largescale social marketing of insecticitteated nets on child survival in Tanzania. Lancet 2001; 357-1241

" Hanson K, Kikumbih N, Armstrong Schenberg J et al. 2003 Cesffectiveness of social marketing of
insecticidetreated nets for malaria control in the United Republic of Tanzania. Bulletin of the World Health
Organization 81, 26276.
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Government of Malawi has since November 2002 introduced a subsidy on mosquito nets and
developed ITN guidelines to standardize and facilitate the distribution of mosquito nets in the
country. According to figures from the 2004 DHS and the 2006 MICS the proportion of households
with an ITN has increased although the numbers are still low.

A recent metaanalysis examining the various delivery system$or ITNs found that there are no
comparative studies of delivery systems for ITNs from which definitive evidence can be drawn
The authors undertook a systematic review of published papers regarding outcomes of ITN delivery
systems. The authors categorized the various systems for ITN delivery by thehannel (public,
private, mix public-private, or community), the delivery mechanism (routine services,expanded
routine services orcampaigng, and by the financing (free, subsidized, or purchased). The authors
conclude that more rigorous evaluation shouw be conducted to increase the evidence base to
understand what system is most effective.

Evaluation of malaria control programs have historically relied on malariaassociated mortality
data. However, disease specific morbidity and mortality informations often unreliable and difficult
to measureg2z, Rowe et al examined various evaluation methods utilized for assessing the impact of
malaria control programs. They found that the limitations in diseasepecific mortality data can
create many challenges in thaccurate impact of programs. They recommend that efforts to reduce
malaria-associated mortality in Africa should be evaluated with trends in malaria intervention
coverage and alcause childhood mortality.

The evaluation of programs aimed at increasingTN ownership in the literature have generally
used the same indicators; proportion of households with at least one ITN, proportion of children
under-five reported to have slept under an ITN the night prior to the survey. For instance, a recent
program to increase ownership and use of ITNs in Malawi by integrating distribution of ITNs into
routine immunization services was evaluated with these indicators. Information was obtained
through household surveys at baseline and 18 months following program impleméation. The
evaluation found that overall the ownership in households did not increase, however, the
proportion of children sleeping under an ITN increased by a significant margin.

To evaluate the impact of the Tanzania National Voucher Scheme on the erage and
distribution of ITNs, Hanson et al measured ownership and use of ITNs in households in three
repeated crosssectional survey$4. The main outcome measured used by Hanson were; household
ownership of at least one net and use of a net the night beéothe survey. Hanson found that there
were steady increases observed w@r a threeyear period that were attributed to the voucher
program. These indicators are consistently measured in national surveys and in evaluation efforts,
and are thus a useful masure in assessing impact of ITN programs.

Water supply and sanitation (WSS) programs are often the cornerstone of national and regional
strategies to reduce the burden of diarrheal disease. Many studies have reported that
improvements in drinking water, sanitation facilities, and hygiene practices in less developed
countries results in reductions in illness. The seminal reviews by Esrey et al in 1985 and 1986
found that WSS programs were significantly linked to decreased morbidity particularly among

2Rowe AK, Steketee RW, Arnold F et al. 2007. Evalugtime impact of malaria control efforts on mortality in
subSaharan Africa. Tropical Medicine and International Health. 12:12;-1529

3 Mathanga DP, Luman ET, Campbell CH, Silwimba C,et al 2009 Integration of insedtiided net distribution

into routine immunization services in Malawi: a pilot study. Tropical Medicine and International Health 14:7;792
801

1 Hanson K, Marchant T, Nathan R, et al 2009. Household ownership and use of insecticide treated nets among
target groups after implementationahational voucher programme in the United Republic of Tanzania: plausibility
study using three annual cross sectional household surveys. BMJ 2009; 338:b2434
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childrent5,16, A metaanalysis of the literature evaluating WSS programs was conducted by Fewtrell
et al in 200527 They included articles in their review that: (1) had a description of specific water,
sanitation, or hygiene interventions, and (2) used diarrhea midity reported as the health
outcome. They found that all interventions studied were found to reduce significantly the risks of
diarrheal disease by approximately 2@z 25%.

According to an early article by Wibowo and Tisdell, measuring the health bentsfithat result
from clean water and sanitation programs is controversiab. For instance, they report that some
studies indicate that improved WSS facilities are not efficacious in improving health status and not
particularly cost effective while other studes have found that WSS investments can reduce diarrhea
morbidity and mortality rates by more than one fifth. The authors attempted to provide further
evidence by conducting an evaluation of safe water and sanitation coverage and the resulting
diarrhea morbidity in Central Java, Indonesia. They used crosgctional data from medical and
district records to identify diarrhea and waterborne disease morbidity as well as WSS
interventions. They found that safe water and sanitation was positively associated wissignificant
declines in diarrhea morbidity.

Furthermore, Pattanayak et al report that despite billions of dollars spent annually on WSS
programs and projects there has been very few rigorous impact evaluations conducted. The authors
claim this is due tobroad goals, diverse mechanisms, and difficulty in methodologies, and propose a
guasi-experimental evaluation of a community driven program for water and sanitation in rural
India. The researchers conducted baseline household surveys to identify key indioes including
water and sanitation interventions, behaviors and child health as measured principally by diarrhea
among children under five. They classified a child as having diarrhea if, during the two weeks prior
to the survey, the interviewee reported he child having three or more loose stools in a 24 hour
period. Furthermore, they strengthened their research by including a control group (without the
WSS intervention). At the time of publication the researchers reported only the results of their
baseline analysis.

The literature regarding malaria control and diarrhea prevention indicate that interventions
such as mosquito net use and water quality and hygiene programs are effective in reducing the
burden of disease. Furthermore, the literature has dematrated the ways in which these programs
have been evaluated and serve as an estimation of the anticipated results.

Methods
Key indicators for the measurement of the intermediateaims to improve prevention to improve
prevention of disease and increase a&ess to health servicesvere identified as follows:

9 Proportion of households with at least one ITN.

1 Proportion of individuals who sleep under an ITN.

91 Proportion of households with a safe drinking water source.

1

Proportion of individuals with malaria symptoms receiving treatment.

15 SA Esrey, RG Feachem and JM Hughes, Interventions for the control of diarrhoeal diseasesoamgng y
children: improving water supplies and excreta disposal facilBiel,World Health Orgar63 (1985), pp. 757772.
View Record in ScopulCited By in Scopus (98)

18 SA Esrey and <P Habicht, Epidemiologic evidence for health benefits from improved water and sanitation in
developing countrieg&pidemiol Re (1986), pp. 117128.View Record in ScopufCited By in Scopus (55)

" Fewtrell, L Kaufmann RB Kay D Enanori W et al 2005 Water, ts¢éioh, and hygiene interventions to reduce
diarrhoea in less developed countries: a systematic review anéhmayeis. Lancet Infect Dise 5(1),-52

18 Wibowo, D Tisdell, C (1993) Bulletin of the World Health Organization, 71 n2 pp 237(9)

14


http://www.sciencedirect.com.offcampus.lib.washington.edu/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0022405238%26partnerID%3D10%26rel%3DR3.0.0%26md5%3De24319f1561d74cde5163f5f2db3cc0f&_acct=C000029718&_version=1&_userid=582538&md5=4a6329eac8b441cd0ea03aaa8ff11d86
http://www.sciencedirect.com.offcampus.lib.washington.edu/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0022405238%26partnerID%3D10%26rel%3DR3.0.0%26md5%3De24319f1561d74cde5163f5f2db3cc0f&_acct=C000029718&_version=1&_userid=582538&md5=503c06835ef13b09b8dc9d3a9b4eb14a
http://www.sciencedirect.com.offcampus.lib.washington.edu/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Frecord.url%3Feid%3D2-s2.0-0022510131%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Dd97784ccb5ed0335ae0c7f4f839fe2d2&_acct=C000029718&_version=1&_userid=582538&md5=f66defd526fd0c89d29682377e3dbd5b
http://www.sciencedirect.com.offcampus.lib.washington.edu/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_originPage=article&_zone=art_page&_targetURL=http%3A%2F%2Fwww.scopus.com%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0022510131%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Dd97784ccb5ed0335ae0c7f4f839fe2d2&_acct=C000029718&_version=1&_userid=582538&md5=62c7a1db15ad3ff12ba4bb2cb9f5a4a8

9 Proportion of individuals with diarrhea symptoms receiving treatment.
1 Number of households reporting use of the bicycle ambulance.

The indicators were measured and compared to the same indicators collected in 2009 (if
available) and estimates of the national and regional and district level trends. A statistical analysis
for significance was conducted for each indicator.

Three surveys were developed for this program evaluation to measure the above
mentioned indicators. The first survey is a general household survey that was developed to collect
information regarding program objectives and key indicators in every household of the Kwitata
community. Three main surveys were used as modelsr the development of the general household
survey; a previous household survey in Kwitanda conducted by VillageReach in 2009, a DHS survey
conducted in Malawi in 2004, and a MICS survey conducted in Mai in 2006. In addition to the
general household survey, two surveys were developed that included more detailed information
regarding diarrhea and malaria incidence in the community. Due to the length of the survey, it was
designed to be conducted in aample of householdsSurveys were pilot tested by the HSAs and
refined based on the results of the pilot test.

Data Collectiorand Analysis

The general household survey was conducted in every household in the Kwitanda
catchment. The HSAs acted as enunators for the administration of the surveys. HSAs received
training in data collection prior to administering the survey. Informed consent was obtained from
the head of the household or equivalent and a structured interview was conducted with the head of
household or other adult in the householdA second survey was administered in a sample of 382
households. The HSAs and were instructed to administer the additional survey in every t10
household. The survey collected information regarding individuals whchad a malaria and/or
diarrhea episode within the time period of December 2009 to February 2010.The household
surveys were administered between March 15 and April 15, 201(Burvey responses were entered
into and analyzed using STATA statistical softwaresvsion 10.

Malaria and diarrhea trends were measured in the Kwitanda community as well as the
communities served by other health centers over a two year period usingiaformation from the
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Register Book (PRB).

Finally, the DHS and MICS reports and statistical tables were used as a rough estimate for
comparison regarding mosquito net availability and use, drinking water sources, incidence of
malaria and diarrhea of childrenunder-five, and the estimated proportions of individuals with
malaria or diarrhea receiving treatment across multiple districts and regions of MalawiNational,
regional, and district level data on malaria and diarrhea incidence rates was collected frorarious
published reports. Please seé\ppendix A for a detailed explanation of the various data sources and
methodology.

Results

A total of 5,034 householdswere surveyed with the general household surveyin every
house, the head of household or an equalent decision maker was surveyed. All participants were
asked for and provided their consent to the survey. The total population covered by the survey was
21,949 people with an average of 4.36 persons per household. Results of the general household
survey and the baseline survey are summarized in table 1.
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Table 1. Summary of results from the general household survey

2009 2010 Change
No % No %

Number of households 4997 | nla 5034 | n/a +37

Population 21678 | nla 21949 | n/a +271

Average number of personger household 4.34| nla 4.36 | nla +.02

Net Ownership 3880 | 77.6 3722 | 74 -3.6%*
Households with at least one nétny type)

ITN Ownership 780 | 15.6 2371 | 47.1 | +315%*
Households with at least one ITN or LLITN

Mosquito Net Use 8712 40 10955 | 50 +10%*
Individuals who sleep underry type ofnet

ITN use 2064 | 95 5461 | 24.9 | +15.4%*
Individuals who sleep under an ITN

Mosquito Net Use z Children U -5 2591 65 2602 | 66 +1%*
Individuals who sleep under any type oét (n=3998) (n=3953)

Clean Water **4097 82 4587 | 91.5 +9.59%
Households with cleadrinking water **900 425

*indicates significant result (p-value <0.001)
**households reporting storage of safe water

Ownership of mosquito nets

The absolute number of households reporting ownership of any type of mosquito net fell
slightly from 3,880 households reporting ownershipof at least one mosquito nein 2009 to 3,722
in 2010. The proportion of households reporting ownership of any type of msquito net fell slightly
as well from 77.6% in 2009 to 74% in 2010. In 2010,among households reporting ownership of a
net, the mean number of mosquito nets per household was 1.2hd the median number of nets per
household was 1.0verall, the mean numberof nets per household for Kwitanda is 1.020verall,
ownership of at least one mosquito net of any type is higher in Kwitanda than the national average
less than 5098°.

The number of households reporting ownership of an ITN or LLITN increased significantly.

In 2009 only 780 households
reported Ownership ofan ITN or Figure 1. Proportion of households reporting ownership of mosquito net, ITN or

LLITN whereas 2371 LLITN for 2006 nationally, 2009 in Kwitanda, and 2010 in Kwitanda.
households reported ownership
of an ITN or LLITN in 2010.The | o=
proportion of households | o.»
reporting ownership of an ITN or | 5. |
LLITN increased from15.6% to | . | - oos tice mata
47.1%. The increase is = 2005 Kwitanda
statistically significant with an o

associatel p-value of less than| °” |

0.001. The 2006 MICS reports | °= | |

that overall 35% of households in | o1 +—
Malawi report ownership of at o
least one ITN or LLITNFigure 1 F et 1 badnar S Y rn or LT

demonstrates the difference in
percent of households reporting ownership of at least one mosquito net for the various years.

MICS 2006
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Of the total number of nets reported in the survey (n=4792), roughly half of the nets were
reported to have been received by VillageReach (n=2103). This number is much lower than the
number of nets distributed (n= 3,537) and is therefore likely to be a conservative estimateA
possible reason for an underreporting of
ownership is that in the previous survey,
households reporting that they did not
own any mosquito net were granted one. It
is possible then that louseholds were Campaigr
encouraged to under report so that they %
might receive a mosquito netIn addition,
it is possible that the person answering did
not know where the net came fromOther
places where nets were reported to have
been received were; health center
(n=1484), campaign (n=190), purchased
(n=666), and other places such as churches
or neighboring health centers (n=349). The
majority of nets were reported to have been received in 2009, with more than 60% of these nets
received from VillageReachkigure 2indicates the nets distributed in Kwitanda by source.

Figure 2. Mosquitonets reported in 2009 in Kwitanda by source

Purchase

VillageReach
625

Household ownership of a mosquito net was positively associated with a child undéive in
the household in the 2010 Kwitanda survey. Households with a child unddive were nearly two
times more likely than households without a child undetfive to report ownership of at least one
mosquito net (OR = 1.7, 95% CI: 1.58, 2.03This provides evidence that the program was
successful in targeting vulnerable populations for the distribution of nets.

Use of msquito nets

Use of mosquito bednets increased overall In particular, use ofITNs or LLITNs ircreased
significantly. Figure 3 below demonstrates the increase in use of mosquito nets in Kwitanda. In
2009, a total of 8,712 individuals were reported to slep under a mosquito net whereas in 2010 the
number increased to 10955. The proportion of individuals sleeping under a mosquito net increased
from 40% in 2009 to 50% in 2010. The proportion of individuals seeping under an ITN increased
from 9.5% in 2009to 24.9% in 2010. The increaseis statistically significant with an associated p
value of less than 0.001. The MICS does not report similar statistics for use of mosquito nets and
therefore there is no direct comparison for the national average.

Figure 3.Percent of individuals who sleep under ded net ITN or
LLITN in Kwitanda by year.
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Percent of individuals who sleep Percent of individuals who sleep
under a bednet under a ITN or LLITN
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Use of mosquito nets by children undefive increased slightly from 2,591 children in 2009
to 2,602 children in 2010 representing approximately 66% of the children undefive sleeping
under abed net The MICS reports that overall 29% of children undefive in Malawi sleep under a
bed net Figure 4 shows the percentage of
children under-five sleeping under bed net in  Figure 4. Percentage of children undeb sleeping under a
2006 (nationally), 2009 and 2010 in Kwitanda. mosquito netby vear,

70

Incidence of fever2o (as a proxy for
malaria) among children underfive was
negatively associated with the use of bed netthe
previous night. Of the children that were reported || =1
to have slept under abed netthe previous night
(n=2573), 51% had reported symptoms of a fever
within the last two weeks. Of the children who did |||
not sleep under abed net the previous night
(n=1288), 64% had reported symptoms of a fever |[2——
within the last two weeks. Therefore,bed netuse
among children underfive is significantly
associated with a reduction in the odds by nearly || ,/
half of reporting symptoms of malaria(Crude OR Percen ofciien u-5vho seep undera bednet
=.61, 95% CI: .53 .70,-palue <0.001).

Drinking water

60 1

40 1

2006 MICS Malawi
W2009 Kvitanda
2010 Kwitanda

00—

Of the households reporting a main source of drinking water (n=5,012), 89% reported that
their main source of drinking water was a borehole (n=4,464), 2.5% reported another safe water
source! (n=123), and 8.5% reported an msafe water sourcé? as their main source of drinking
water (n=425). There is an increase in households
reporting safe water since 2009, although the
guestion was worded slightly different and is not
directly comparable. In 2009, 82% of households
reported safe water storage?® The 2004 DHS
reported that overall, 64% of Malawians have access
to clean drinking waters. The 2006 MICS reported
that 74% of Malawians have access to an improved
source of drinking waterz4.

Incidence of diarrhea among children under
five was negatively associated with reported safe
o o | drinking water source. Of the children in households

~Jana/Makangata/Mage Borehole Commiiee . reporting clean drinking water (n=3537), 15.7%
were reported to have had symptomsf diarrhea in the previous two weeks. Among children living
in households reporting unsafe drinking water (n=325), 18.5% were reported to have had
symptoms of diarrhea in the previous two weeks. Therefore, household report of a clean drinking

% |Incidence of malaria was measured as symptoms of a fever reported within the previous two weeks.

L Other safe water source is defined as protected shallow well or water pump.

22 Unsafe water source is defined as an unprotected shallow well, river, or other.

% This may be an over estimate of safe water storage. Anecdotal reports from the previous year indicate that the
guestion was not understood correctly by the HSAs who were directly responsible for ensuring safe water storage.
The project management teanoted that HSAs may have felt pressured to report a positive result.

% |mproved source of drinking water is defined as piped water, borehole or protected well.
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water source is associated in a reduction of odds of diarrhea for children under five (Crude
OR=.82).

Household use of bicycle ambulances was also collected from the general household survey.
Of the 5,034 households surveyed, 138 reported that they had used the hitsy ambulance at least
once accounting for approximately 2.5% of households. Knowledge of bicycle ambulance was not
assessed.

Malaria and Diarrhea household survey

The malaria and diarrhea survey was conducted in 382 households. A total of 1,901
individuals were living in the households that were surveyed for an average of 4.97 persons per
household.

Malaria

Results of the malaria survey are summarized in table 2 below. Of the 382 households
surveyed, 348 reported at least one person having had symptono$ malaria at least once within the
time period between December 2009 and February 2028. The number of people per household
reporting symptoms of malaria ranged from0 to 6 with an average of 47 persons per household.
There were a total number of 604 ejsodes of malaria in 565 people reported among the
households.Of the individuals reporting malaria, be average number of times a person reported
malaria in the three-month period was 1.07. The number of episodes of malaria reported varied by
month with most occurring in February (n=330), followed by January (n=207), and the least
occurring in December (n=67).

Of the individuals reporting symptoms of malaria who reported whether or not they
received treatment (n=535), 411 reported receiving for all episods, 91 reported receiving
treatment for at least one episode, and 33 reported receiving no treatment. Of the children under
five with re ported symptoms of malaria (n=147, 108 were reported to have received treatment for
all episodes,28 were reported to have received treatment for at least one episode, aridl were
reported to have not received any treatmentThe results of the survey indicate that 3% (95%CI:
66%, 80%) of children in Kwitanda with malaria symptoms were reported to have reeived
treatment for malaria. This is significantly different from the national average reported as 28.4%
(p-value <0.001).

The most common érm of treatment received by individuals reporting malaria is
Lumefantrine-Artemther (LA), a form of ACT Nearly 80% of malaria episodes with a treatment
type listed (n=548), were treated with LA (n=435), 38 were treated with Sulphadoxine
Pyrimethamine (SP, 36 with quinine, and 39 listed as otherThe most common location where
treatment was received was theKwitanda Health Centemwith 62% of the reported malaria episodes
having received treatment there. The second most common location listed was the district hospital
with 19% of reported malaria episodes having had treatment received there. Of the respondents
who did not receive treatmentat the Kwitanda Health Centerthe most common reason cited was
the distance to the health center was too long (75%), followed by assumed that medicines were not
available (17%).

% Malaria case is calculated for all individuals in the sample regardless of age. Note ifféséatdrom incidence
among children undées noted previously calculated from general household survey. Furthermore, the survey asked
guestions about malaria specifically whereas the general survey asked questions pertaining to fever.
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Table 2.Summary of results from malaria household survey

No %

Malaria Cases

1 Households reporting at least one person with malaria 348 91

1 Number of people reporting malaria 565 29.7

1 Number of episodes of malaria reported 604 n/a
Received Treatment

1 For all episodes 411 76.8

1 For some episodes 91 17

1 No treatment received 33 6.2
Received treatment (Children under5)

1 For all episodes 108 73.5

1 For some episodes 28 19

1 No treatment received 11 7.5
Treatment Location

1 Kwitanda Health Center 334 62

9 District Hospital 103 19

1 Other Health Center 19 3.6

1 Private Shop 66 12.4

1 Other 16 3
Treatment Type

1T LA 435 79.4

1 SP 38 6.9

1 Quinine 36 6.6

g /| OEAOTAT 160 EIT x 39 7.1
Reason treatment not sought

1 Distance 95 75.4

1 Assumed medicine was not avail. 21 16.7

1 / OEAOTAIT T80 EIT x 10 7.9

Diarrhea

Results of the diarrhea survey are summarized in table 3 below. Of the 382 households
surveyed, 236 reported at least one person having had symptoms of diarrhea at least once within
the time period between December 2009 and Februarg010. Of the 236 households that reported
at least one person having had diarrhea, 105 did not give any additional information about the
individuals or their behavior. Of the remaining 131 households, the number of people per
household reporting symptoms d diarrhea ranged from 1 to 2 with an average of 1.06 persons per
household. There were a total number of 149 episodes of diarrhea in 145 people reported among
the households. The average number of times a person reported malaria in the thrgenth period
was 1.03. The number of episodes of diarrhea reported varied by month with most occurring in
February (n=78), followed by January (n=52), and the least occurring in December (n=19).

Of the individuals reporting diarrhea who reported whether or not they received treatment
(n=138), 98 reported receiving for all episodes, 19 reported receiving treatment for at least one
episode, and 21 reported receiving no treatment. Of the children unddive with reported
symptoms of diarrhea (n=9), 33 were reported to have received treatment for all episodes, 8vere
reported to have received treatmentfor at least one episode, and 8vere reported to have not
received any treatment. The results indicate that an estimated 67%(95% CI: 53.8% 80.2%)of
children under-five in Kwitanda with symptoms of diarrhea receive treatment for the diarrheaThis
is similar to the national average reported as 61% of children with diarrhea receiving treatmerit
The results are not significantly different.
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The most common form of treatmentreceived by individuals reporting diarrhea is ORS.
More than half of the episodes of diarrheavith a treatment type reported were treated with ORS.
Other common types of treatment listed were antibiotics and antimalarialsThe most common
location where treatment was received was thé&witanda Health Centerwith 62% of the reported
diarrhea episodes having received treatment there. The second most common location listed veas
private shop where 15% of episodes were treatedOf the respondents who did not receive
treatment at the Kwitanda Health Center the most common reason cited was the distance to the
health center was too long §9%), followed by assumed that medicines were not available 626).

Table 3. Summary of resits from diarrhea household survey

No %

Diarrhea Cases

1 Households reporting at least one person with diarrhea 236 n/a

1 Number of people reporting diarrhea 145

1 Number of episodes of diarrhea reported 149
Received Treatment

1 For all episodes 98 71

i For someepisodes 19 13.8

1 No treatment received 21 15.2
Received treatment (Children under5)

1 For all episodes 33 73.5

I For some episodes 8 19

1 No treatment received 8 7.5
Treatment Location

1 Kwitanda Health Center 80 62.5

9 District Hospital 12 9.4

9 Other Health Center 4 3.1

1 Private Shop 15 11.7

f Traditional healer 9 7

1 HSA 5 3.9

1 Other 3 2.4
Treatment Type

1 ORS 83 53.9

1 Doxycycline 35 22.7

I Other Antibiotic 16 10.4

1 Antimalarial 15 9.7

1 /| OEAOTAIT 180 EITIT x S 3.3
Reason treatment not sought

1 Distance 22 68.8

1 Assumedmedicine was not avalil. 5 15.6

1 / OEAOTAI T80 EII x 5 15.6

Health center data

Figures 5 and 6 demonstrate the quarterly cases of malaria and diarrhea per population
reported at the Kwitanda Health Centerand all other health centers in Balaka district over a two
year period. The data reported here were extrapolated from HMIS reported datdBoth diseases
show seasonal trends in Kwitanda and Balaka with the most cases being reported during the
months of December, ahuary, and February.The results indicate that for both malaria and
diarrhea, Kwitanda Health Centerreported fewer cases than the average in Balaka as a whole in
2008. After 2008, however, Kwitanda began reporting more cases than the Balaka averaga
addition to the cases of malaria and diarrhea reported to the health centehe total caseload for
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Kwitanda compared to Balaka as a whole is reported in Figure 7. Missing values are excluded from
the trend line, however, it appears the same trend is \isle26. Prior to 2008, Kwitanda saw fewer
patients per population served than the average for Balaka health centers. In 2009, it appears that
Kwitanda is beginning to see more patients per population served than the average.
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Figure 5. Quarterly reported population adjusted malaria caseamong children under5
at the Kwitanda Health Centerand all health centers in Balaka district.
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Figure 6. Quarterly reported population adjusteddiarrhea casedfor children under-5 and
all others at theKwitanda Health Centerand all health centers in Balaka district.

=¢—Balaka
=—Kwitanda

0.16

0.14

0.12

0.1

0.08 - L]

0.06 \/ o—Balaka

0.04 '4% L =—Kwitanda

0.02

O +—7FT—T—T—T——T——T—————
8%8%%83%8%%8
© L PCRRG) L +L
828320828320

Figure 7. Monthly reported population adjusted casesreported at the Kwitanda Health
Centerand all health centers in Balaka district

% Monthly cases araeported rather than the quarterly cases to provide more visual evidence of trend.
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Limitation s

There are a numberof limitations that should be explicitly mentioned when interpreting
these results. First, it is important to note that there is no control group in this study and thus, any
change between baseline andidline cannot be directly attributable to the program. However, the
evidence strongly suggests that there have been unusual gains made in Kwitanda compared to the
national average, and the gains are significajpparticularly regarding ITN ownership and use.

Despite every household agreing to participate in the survey, there were a number of
missing values on ach survey. The missing data weraot included in the analysis and reporting of
the results. Unfortunately, it is impossible to determine from this data what the characteristicsfo
the households with missing data points are and whether or not the estimates reported here are
biased and in what direction.Furthermore, each survey response is based on recall of the individual
being surveyed presenting a number of concerns. For instae, an individual may not know the
response to some of the questions posed such as; what type of mosquito net they have or what type
of medication they received. This may be one of the reasons there were a number of missing entry
points. In order to accoun for this bias, the results were analyzed using the conservative estimates.
For example, if the survey response regarding type of net was a nossponse, the net was
considered as a noATN. A sensitivity analysis was conducted using a list wise deletionof non-
responses from the analysis. The results were not significantly changed.

Utilizing the HSAs as enumerators presents a concern for data validity. The HSAs were
trained briefly on survey methods and data collection, however, the training was not idepth. The
shortfalls of the training might be a leading cause of the multiple missing data points. Furthermore,
the HSAs know the families that they are surveying and are responsible for the community
education regarding use of nets and clean water. It iherefore possible that the surveys are bias
toward positive results to reflect good performance of the HSA. It is also possible that households
would respond to questions about water use and mosquito net use with the belief that a negative
response might n fact earn them a closer borehole or a free mosquito net as was the case following
the survey a year prior. These limitations regarding HSAs as enumerators were well known prior to
the evaluation. It was felt by the program managers and the evaluators théne benefits of using the
HSAs as enumerators such as additional training and experience for the HSAs and their familiarity
with the villages outweighed the limitations. Thus, the decision was made to use the HSAs as
enumerators.

The associations measwed between ownership of mosquito nets among household with
and without a child under-five, incident cases of malaria among children unddiive and mosquito
net use, and incident cases of diarrhea and household drinking water source are only crude
associatbns and potential confounding variables were not taken into consideration in the design of
this study.

The malaria and diarrhea surveys were administered in a sample of households in
Kwitanda. While the sample was randomly chosen, there may be differencdmtween the
households surveyed and the community of Kwitanda as a whole. For instance, the average number
of persons per households slightly higher in the sample than the average for Kwitanda. In addition,
only the households are directly interpretable as the unit of randomization. For example,
households with one child reporting malaria will likely have more than one individual in the
household reporting malaria. Furthermore, treatment patters would likely be the same among
household members. In order to assess the variability and sensitivity of the results, only the first
child response was calculated in households with more than one child. The results remained
significant (with children in Kwitanda more likely to receive treatment for malaria and diarhea
than the national average) and in fagtesulted in higher estimates for the treatment in Kwitanda.
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Conclusions

The results indicate that the Kwitanda Community Health Programis meeting its
intermediate aims to improve the prevention ofdiseasein Kwitanda. The results indicate that there
is an improvement in the prevention of malaria. Specifically, there is an increase in the number of
households reporting ownership of an ITN. Househokl reporting ownership of ITNs increased by
more than two-fold in Kwitanda. Without a control group it is difficult to conclude that ownership
of ITNs increased in Kwitanda becausef the program. However, with the majorityof households
reporting that their ITN was from VillageReach, it is clear that there is ammpact due to
VillageReach activities. Furthermore, the results indicate that use of ITNs increased fmpre than
two-fold since the program began. Program officials indicate that mosquito net distribution was
targeted at households with vulnerable populathns such as children undeffive, the elderly, and the
extreme poor. While income was not measured with this surveyt is evident that haiseholds with a
child under-five are more likely to report ownership of an ITN.This isan encouraging indicator that
the project is successful in targeted distribution of ITNs.

An unexpected result from the surveys was that
household ownership of any type of mosquito net fell slightly
from 2009. This result is slightly concerning in thait indicates
households who received a net might have owned a net
previously. It is also concerning that more than 150 fewer
households report ownership of a mosquito netfrom the
previous year. It 5 unclear why this is the case. Because the
program targeted vulnerable individuals (pregnant women,
children, elderly, and extreme poor), and not households, it is
4 possible that a number of households received more than one

Children in MakangataVillage net, or that households who preiously owned a net received
one.It may be due to migration or inclusion of more households in the survey this year. It could also
be due to the expiration of old mosquito nets. Unfortunately, this is conjecture at this point as there
is no evidence eithe way. A detailed analysis of each household and their ownership status may be
revealing, however, it is outside the scope of this evaluation document. It may be worthwhile
programmatically to identify households who received a net from VillageReach in therevious year
and compare the list to the current survey results. Households who had received a net but report no
ownership could then be followed up with in a focus group to identify reasons that contribute to a
decrease in household ownership.

An additional result that was unexpected was theminor increase in use of a mosquito net
for children under-five. It is unclear as to why tle increaseis only ~1%. It may be due to thehigh
use of nets & the beginning of the project by children undetfive. Unfortunately, use of ITNs by
children under-five was not measured directly and it is unclear if the children using nets are using
ITNs.

The results indicate that there is an improvement in the prevention of diarrhea. Specifically,
there is an increase in thenumber and proportion of households reporting a safe water source as
their primary source of drinking water. The results are somewhat limited by the difference in
guestions between the baseline survey and the current survéy A follow-up survey in the net
year will provide better insight into the increase in access to safe drinking water. Regardleghe
number and proportion of households reporting borehole use is a strong indicator that the program

The question from 2008 survey read: #fAls the househol d

24



to drill and repair boreholes has resulted in the vasiajority of the population in Kwitanda using
boreholes as their primary drinking water source.

The results suggestthat the program is meeting its intermediate aim to increase access to
health services in Kwitandaalthough the evidence is not astrong as it is forthe improvement in
prevention of diseaselt is difficult to estimate an increasewithout a baseline measure for access to
health services.Thus, the increase in access can be inferred from data capturddring the initial
needs assessmentat the health center, and the malaria and diarrhea surveysThe initial needs
assessment concluded that there was irregular staffing at th&witanda Health Center The
recording of malaria and diarrhea cases reporting to th&kKwitanda Health Centerrelies on staff
members to be present in order to diagnose, treat, and record the patients reportintn examining
the trend in casesof malaria and diarrheareported, it appears that there has been a significant
increase since 2009. This can be interpreted as ancrease in the number of patients being seen at
the Kwitanda Health Centerand may be reflective of a more reliable source of staffing.

The results of the survey indicate that the community of Kwitanda exhibits strong health
seeking behavior. For both madria and diarrhea cases, more than 90% of people reported that they
received treatment for at least one of the episodesurthermore, the number of people reporting
receiving treatment for malaria is much higher than the nationh averages reported by the BIS
indicating that there is better access to health services in Kwitanda.

The results suggest that there is a trend toward a decrease in malaria and diarrhea in the
community of Kwitanda. The association betweetthe use of a mosquito nethe previous and the
reduction in risk of malaria for children under-five is evidence supporting the claim that prevention
efforts are successful. In addition, theassociation betweenhouseholds reporting safe drinking
water and the reduction in risk of diarrheafor children under-five suggests that program activities
are contributing to a decrease in disease burden. Because this evaluation is taking place little more
than a year following implementation of program activities, trends in disease incidence will be
difficult to measure. A follow-up survey using the data from this study will provide stronger
evidence in support of the progran® O E in RviitanGa.

The population adjusted health center reported casesof malaria and diarrhea appearno be
higher in Kwitanda than in Balaka as a whole. This data should be interpreted carefully because it
relies on a number of factorsand should not be used as a measure of disease burdéor instance,
there must be a reliable staffing source in order to see patients and to racbthe cases that are
seen. In addition, it relies on patients presenting to the health center when they are symptomatic
and waiting to be seen by a staff member. The trends observedight be indicative of an
improvement of reporting. It may also indicatestronger health seeking behavior in Kwitanda since
2008, with anincrease in the proportion of people with disease reporting to the health center as
opposed to receiving tredament elsewhere or not at all. Furthermore, it is impossible to know what
the denominator is. The population deemed to be in the Kwitanda catchment may include
individuals who visit other health centers. For these reasons, the health center data should not be
used as an estimate of disease burden. Instead, household level data coll@édtem the malaria and
diarrhea surveys will provide a much better estimate of the true disease burden in the Kwitanda
area.

Recommendations for program and future studies
While the evaluation indicates that the program is making gains in improvement of
prevention and access to treatmentor malaria and diarrhea, it also highlightssome opportunities

for improvement. The first notable opportunity is to work toward increasing theownership anduse
of ITNs, particularly among children underffive. While the results of the evaluation indicate there
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has been an increase inwnership of ITNs, the gains are small and there remasna population that
can still be served. According to calculations from the survey results, the program would require an
additional 1,115 ITNs to cover every child undeifive not sleeping under a net currently and an
additional 735 ITNs to cover all elderly individuals. Additional nets would be necessary to ensure
that householdsamong the extreme poowould have access to ITNas well although this has yet to
be quantified.

Because use of ITNs ibw (approximately 1 in 4 peoplg while ownership is high, there
may be benefit to community education regarding the value of sleeping under mosquiteets,
particularly for children under-five. The results suggest that even though households reported
owning a mosquito net, it did not correlate with children underfive in that household sleeping
under a net. This indicates that there may be some behavior change wadtthat can bedone to
increase demand for ITNs and thusthe proportion of children under-five sleepng under an ITN.
Increasing the ownership and use of mosquito nets should continue to be a strategy of the program
and it will be vitally important in reducing the burden of malaia. To date the program has been
successful but there continues to beraunmetneed in the community.Community education should
follow models set forth by groups such as the CORE Group care group model.

With the vast majority of households report using a borehole as their primary drinking
water source, it appears that the program is reaching a saturation point with borehole buildingh
F T ; closer look at the survey data reveals thahouseholds
reporting an unsafe water source as their primary
drinking water source are generally clustered around a
few villages; Nkuli, StimaMpenbedza, and Kanaji. In each
of these villages, there are more than 25 households
reporting an unsafe drinking water source with NKkuli
having the most with 90 households. In order to have the
most impact, borehole locations should be nearest to the
need as reported in the surveyAppendix B includes a
listing of the villages with the highest number of
o R households reporting an unsafe drinkingwater source. It
Nailuwa Borehole Committee is unclear from this survey what the distance traveled to a
borehole is for the households reporting borehole use. Aiture survey should include the distance
or amount of time to the water source in order to obtain a more accurate estinmof access to safe
water.

Additional activities supporting the prevention and treatment of malaria and diarrhea are
indicated in the project plan and have been recently implementedrhese includesupport of village
clinics and health education with the HSAs regarding the diagnosis and treatment of malaria. These
activities combined with the continued distribution of ITNs will contribute to a strong program to
reduce the burden of malaria in the ommunity. Furthermore, the village clinics will be a way for
children with diarrhea to obtain treatment and will provide additional opportunities for education
surrounding hygiene practices including hand washing and clean water us&uture studies should
include questions regarding sanitation practices such as hand washing in order to further
understand the contributing factors toward the prevalence of diarrhea among the community.

Access to health services will be increased with the activities of villagclinics and
community education. The reasons people gave for not receiving treatment wetdargely due to the
long distanceto the health center. The village clinics will help to relieve this burden. Furthermore,
the assumption that medicines are not avéable at the health center can be corrected through
education at the village clinic level. Medicines such as antimalarials and ORS will be distributed by
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the HSAsat the village clinics. Additionally, the HSAs will have the opportunity to educate
individuals on ORS preparatiorso that it will not be necessary to travel to the health center

One of the activities the program has been involved in that was not included in this
evaluation is the sanplat casting for communityconstructed Iatrlnes The future evaluatlon should
include an assessment of this activity. 3 T R

The use of the bicycle ambulances is included irf
the strategy of the Kwitanda Community Health project as| #"
a way to increase community accesfo health services. | '
The survey results show that the se of bicycle f. %
ambulances § not as high as anticipated. This may be du@¥
to few emergenciesn the community or it could be a lack |
of awareness of the bicycle ambulances. There may ba |-
opportunity to increase bicycle ambulance use b
increasing awareness among community members abou
the availability of the bicycles.

HSA Macson Khalawako at the Makande Village Clinic

In addition to the recommendations for the next evaluation that are mentioned above,
future study should ideally include a control graip in order to determine how much of the gains are
resulting from VillageReach program activities Furthermore, the HSA trainingshould stress the
importance of accurate and complete dataollection. The surveys should alsinclude measures of
known confounders such as household income and proximity of household to a water soures
well as birth and death data.

In spite of the limitations and opportunities for improvement mentioned this study suggests
that the community health program in Kwitanda is meeting its aims and is on track to reduce
malaria and diarrhea incidence in the community. While the debate regarding the most effective
and efficient delivery strategies for health interventions continues this study provides evidence
that existing networks of community health workers, such as the HSAs in Kwitanda, is a promising
strategy to increasingcoverage of public health interventions Furthermore, this study provides
evidence hat community driven health programs are a successful way to reduce disease burden.

27



Appendix A: Detailed Methodology

Survey Development

The 2009 household survey conducted by VillageReach collected information from every
household in the Kwitanda Health Center catchment. The survey was conducted previously to
estimate the number of ITNs needed in the community, and the number of households storing safe
drinking water. Many of the questions from the 2009 survey were useful to serve as baseline
indicators and were repeated in this survey. The questions that were repeated were largely
regarding; the number of people living in each household, information about the mosquito nets in
each household (ie, type, number, age), and the number and age of the peopéz@ng under
mosquito nets in each household and not sleeping under mosquito nets.

Additional questions related to the program objectives were included in the household survey
based on questions from two natioawide surveys, DHS and MICS. TS was coducted in 2004
and is a nationally representative survey of more than 11,000 women age ¥® and 3,000 men age
15-54. The survey collected information on various indicators related to fertility, family planning,
childhood and adult mortality, maternal and child health, as well as knowledge and behaviors
regarding specific diseases. The survey produced key indicators for ten large districts in Malawi in
addition to estimates for national, regional, and urbasrural domains. Additionally, the MICS was
conducted in Malawi in 2006 and is the largest, nationally representative sample survey covering a
total of 31,200 households (1,200 households per district). The information collected in the MICS
was similar to the DHS but was collected in all districts. Questisnregarding mosquito net use,
incidence of malaria for children underfive, and incidence of diarrhea for children undefiive were
adapted from the DHS and MICS and included in the household survey in Kwitanda.

The malaria survey included questions regarihg; number of people in the household who
had an episode of malaria in the three months prior to the survey; if and where those who had
malaria sought treatment, what type of medication was given for the malaria, and the treatment
outcomes.The diarrhea survey included questions regarding; number of people in the household
who had an episode of diarrhea in the three months prior to the survey; if and where those who
had diarrhea sought treatment, what type of treatment of medication was received, and treaent
outcomes. Questions and possible responses were adapted from the DHS and the MICS. For ease of
data entry and interpretation, all questions were either a single number response (ie, how many
times did you suffer from malaria in January?) or multiplechoice response. Each response was
given a number code for entry into an excel model. The time frame of three months was chosen in
order to account for differences in malaria and diarrhea during the rainy season.

Data Collection

Data was collected on the above listed indicators from a variety of sources. The first source
of data was the 2009 survey conducted by VillageReach. The information was collected via a
household survey by the HSA in every household in the Kwitanda catchmeduring January, 2009.
This information was entered into an Access database. Information from every household was
collected that include the ages, names, and gender of every person in the household and whether or
not they slept under a mosquito net. In ddition, the database contained information on every
mosquito net in the catchment including the type, age, and where the mosquito net was obtained.
The following indicators were calculated from the database to serve as an estimate for comparison;
the proportion of households with at least one ITN, the proportion of individuals who sleep under
an ITN, the proportion of children underfive that sleep under a bed net, the proportion of
households safely storing water, and the proportion of households chloririeng water. The 2010
household survey collected information regarding the availability and use of mosquito nets in the
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household, drinking water source, use of bicycle ambulance, and incidence of malaria and diarrhea
among children underfive (within two weeks of the survey).

Aggregated monthly data from the health centers regarding morbidity and mortality is
collected at the District Hospital and is entered into the HMIS. Data was collected from the Balaka
District Hospital on the 12 health centers in he district including Kwitanda. Health center
demographics were recorded including; population served, number of HSAs, patient attendance,
and the number of children attending the health center. In addition data was collected on the
number of new malariacases (by month) for children undetfive and individuals over five, and the
number of new cases (by month) for diarrhea for children undefiive and individuals over five.
Furthermore, data was collected on the number of ITNs that were distributed via eadhealth
center. Monthly data was collected from January 2008 through December 2009.

The Kwitanda Patient Register Book (PRB) was used to collect data from a facility level. The
Kwitanda PRB is a general lofpook at the Kwitanda Health Centerthat records each person that
presents to the Kwitanda health clinic, their demographic information, diagnosis and treatment.
The book is in paper form and is used to summarize monthly data for the HMIS. Data was collected
from the Kwitanda PRB to ensure accuracy ofata aggregated at the HMIS.

Finally, data on malaria and diarrhea incidence was collected via the malaria and diarrhea
household surveys. Incidence was measured at a household level so that households reporting at
least one episode of malaria and/or diathea during the months of January, February, and March,
2010. Furthermore, the association between incident cases of malaria among children uneafe
and mosquito net use was analyzed using a logistic regression model.

All of the surveys were either yesho or are quantitative values. The responses to the
surveys were entered into excel spreadsheets and where appropriate the excel spreadsheet was
entered into STATA statistical software program. All statistical analysis was conducted using STATA
version 10.To test the intermediate aims, a series of 2x2 tables were created using data from 2009
and data collected in 2010. A X2 analysis was conducted to test for homogeneity. Each indicator
was also compared to the national average as reported in the 2004 DE&d/or 2006 MICSA t-test
was performed to determine if the results were significantly different from the national average A
series of logistic regression models were run estimate the association between; ownership of
mosquito nets among household wit and without a child underfive, incident cases of malaria
among children underfive and mosquito net use, and incident cases of diarrhea and household
drinking water source. Crude odds ratios are reported for each.

The total number of cases reporting ta health center per year was calculated to identify a
trend. In order to adjust for seasonal differences in incident rates, quarterlgnd annualtotals were
reported instead of monthly totals.
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INFORMATION ON AVAILABILITY/NON AVAILABILITY OF MOSQUITO NETS IN THE COMMUNITY AROUND
EWITANDA HEALTH CENTER

TARGETTED BENEFICIALIES: Persons aged 6 vears and above - not covered by Government Policy on Mosquito Net distribution (i.e. U/5s
and pregnant women).

Name of Village....cooiiiiiirniisinniinnnnn. Total Population ......oveeevveninnvnnnn Name of GVHoiisi i s,

Name of Health Surveillance Assistant (HSA) collecting the Information:....coo i i e s s s

Household Number (Given bv HSA):

Number of People in the Household:

Is the household safelv storing water? Circle one YES NO NIA
Is the household chlorinating water? Circle one. YES NO N/A
Number of Information About Who Uses Each Net Information About Who Does Not Use A Net
Nets in the Information on Each Net
Houszehold;
Net Tvpe | How many| When Where Number of
Circle one| people Eeceived | Received Nets
sleep under Month/Tea) Circle one Name Sex | Age Name Sex | Age |Needed for
this net? the
Household;
Not Health
Treated Center
ITN Campaign
Purchaszed
LLITN Other
Other
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GENERAL INFORMATION ON THE HOUSEHOLD /VILLAGE:

Name of HSA conducting the sUIVey.. s s s s e ssess HSA's code. s
Name of GVH .o, Name of Village..... s Total Population of Village......cveeuee.
Name of Household.. s s sess s Number of People Living in the Household.......... Household Code...evvecnnn
00 Today's Date [dd/mm /vyy): [ 1T 11 1
1.0T'd like to ask you some guestions about the people in your household and their health. | 0 Yes
This information is confidential. Do you agree to participate in this survey? 1 No
If No please conclude the survey

1.1 What is the main source of drinking water for your family? 0 Bore Hole

1 protected shallow well
2 unprotected shallow well

3 Water Pump
4 River

9 Other (specify)

1.2 Has any member of your household ever used a bicycle ambulance to get to the Health

Center?

0 Yes
1 No
9 Don't Know

1.3 If yes how many times have all members of your household combined used the bicycle

ambulance?

[0] [1] [2] [31 [4] [5] [more than 5]

The next few questions are about mosguito nets in yvour house,

1.4 Does your household have any mosquito nets that can be used while sleeping?

0Yes
1 Nao
9 Don't Enow (If no, please continue to question 1.6)

1.5 How many mosquito nets does your household have?

(please fill out the chart below for each net)

Information on Each Net Information About Whe Uses Each Net

Net Tvpe How many people sleep under | Where Received When Received Name Sex Age (in
Circle one this net? Circle one Month,/Year = | wears)
0 Mot Treated ITHN | 0 Health Center I A [ 11 (L]
1 LLITN 1 VillageReach
2 Other 2 Cam%:laign [ el b

3 Purchased L L1 (L4

9 Other [ | I I
0 Not Treated [TWN | ____ 0 Health Center [N [ 1)1
2 Other 2 Campaign

3 Purchased L 11 C -

9 Other [ | O
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0 Not Treated ITN | (' Health Center A [ 1| L 11
2 Other 2 Campaign
3 Purchased L I B S Y —
9 Other [ 8 I I
0 Not Treated ITN | (' Health Center A [ 1| L 11
2 Other 2 Campaign
3 Purchased L 1)L 111
9 Other [ 111

Now I'd like to find out how many people in your household do NOT sleep ur

wder a mosquito net,

Name Sex Age (in vears) How many nets does the household need?
L ] L1 L]
L ] L1 L]
L ] L1 L]
L 1 L] L]
L 1 L] L]
L ] L1 L]
Now I'd like to ask vou about children in this household.
1.6 Are there any children under 3 that live in this household? 0 Yes If yes, please continue for each child (up to four children)
1 Na
9 Don't Know
a Name b Name c Name d Name
1.7 Did (¥4ME] sleep under a mosquito net last night? 0 Yes 0Yes 0Yes 0Yes
1 Na 1 No 1No 1No
9 Don't Know 9 Don't Know 9 Don't Know 9 Don't Enow
1.2 In the last two weeks, has (NAME] had diarrhoea? (diarrhoeais3 [ 0 Yes 0Yes 0Yes 0Yes
or more episodes of loose or watery stool) 1 No 1 Ne 1No 1No
9 Don't Know 9 Don't Know 9 Don't Know 9 Don't Enow
1.9 In the last two weeks, has (¥4ME) been ill with a fever at any 0 Yes 0Yes 0Yes 0Yes
time? 1 Na 1 No 1No 1No
9 Don't Know 9 Don't Know 0 Don't Know 0 Don't Know
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General Diarrhea Household Survey

Diarrbea Incidence ['d like to ask yoa aboat the ocoarrence of peneral disrrhes i vour household General diarrhea is at least 3 episodes of kose of watery stools. Please only report incidences of Diarrhea that were not

accompanied by a fever.
1, Did you or any members of your family suffer from diarrhea in the last 3 months: Dec, Jan, Feb? 0Tes 1Mo
Il 3 4 5 L T B 9 10 11
‘What are the names of |Sex |Age |Howmanytimes |Didyonorthe childseek [Hyesforall attacks or yes |How many times | What Didyonor |Hyon or the child did mot seek
the peaple who (in |did vou or the reaiment for each attack  (for some attacks where  |[have you,/child medications did | the child reatment for any of vour diarrhea
suferred from diarrhea years) |child have of diarrhea in the past 3 |did you,/the child seek visited Kwitanda |youtake [drele |recover after |attadis in the past 3 months what is the
i the last 3 momths? diarrheaineach |months? If the response is [treatment? (arele all that |HC for Diarhhea (in|all that apply) |clingthe |reason? (arcle all that apply)
maonth (writea  |Noplease skip columns — [apply) the past 3 months)? ‘medcation?
mumber beside the| 78,3810
FESTT
December 0 Yes for all attacks 0 Hwitanda HC 0 mone 0 ORS 0 Yes 0 long distance to Kwitanda HC
INamie OF | Jamuary 1 ¥es for some attacks 1 (Ocher HC 1 1ome 1 Domyoycine 1 Ho 1 Religious reasons
1M Fehruary 2 Mo for all attacks 2 District Hospital 2 2times 2 0cher Antibiotic(9 Don't Enow |2 Assumed dnigs were not available at HC
9 Don't remember 3 Traditional Healer 3 3umes 3 anti-malarial 3 Used herbal medicine
+ HIA 4 =3 times 4 Don't Enow 4 Other
5 Private Shop 9 Don'tkmow 9 Dom't bmow
6 Owher
December 0 Yes for all amacks 1 Hwitanda HC 0 noae 0 ORS 0 Yes 0 long distance to Kwitanda HC
Name OF [ Jamuary 1Y¥es for some attacks 1 Ocher HC 1 1time 1 DomyoycEne 1 Mo 1 Religious reasoms
1M Febroary _ |2 Hofor all attacks 2 Dastrict Hospital 2 1nmes 2 Ouher Antibiome| 9 Don't Know | 2 Assumed drugs were not available at HC
9 Don't remember 3 Tradtional Healer 3 3 umes 3 ant-malarial 3 Used herbal medicne
4 HIA 4 =3 times 4 Don't kmow 4 Other
5 Private Shop 9 Don't kmow 9 Don't Enow
6 (Other
December 0 Yes for all atacks 1 Fowitanda HC 0 none 0 ORS 0 Yes 0 bong distance to Kwimanda HC
IName OF [ Jamuary 1¥es for some attacks 1 Ocher HC 1 1ome 1 Diozgyoycline 1 Ho 1 Religious reasoms
1M Fehrmary _ |2 Mofor all attacks 2 Destrict Hospital 2 2times 2 Other Antibiotic(9 Don't Know |2 Assumed dnsgs were not available at HC
9 Don't remember 3 Traditional Healer 3 3 omes J anti-malarial 3 Used herbal medicine
4 HIA 4 =3 Hmes 4 Don't Enow 4 Other
5 Private Shop 9 Don'tkmow 9 Don't Enow
& (Ocher
December 0 Yes for all attacs 2 Fawitanda HC 0 mone 0 ORS 0 Yes 0 long distance to Kwitanda HC
Hame OF [ January 1 Yes for some attacks 1 (Ocher HC 1 1ome 1 Doveyoyciine 1 Ho 1 Relimious reasomns
1M Febroary 2 Mo for all attacks 2 District Hospital 2 1tmes 2 Ocher Antibingic(9 Don't Enow |2 Assumed dnags were not availahle at HC
9 Don't remember 3 Tradtional Healer 3 3umes 3 anti-malarial 3 Used herbal medicine
+ HiA + > Jtmes 4 Don't know 4 Other
5 Private Shop 9 Don'tkmow 9 Dom't bmow
& (Ouher
Name December 0 Yes for all ammacks 2 Hwitanda HC 0 nooe 0 ORS 0 Yes 0long distance to Kwitanda HC
oOF |__ Jamuary 1 Yes for some attacks 1 Ocher HC 1 1ome 1 Dorgypoyeiine 1 Ho 1 Religiows reasons
1M Febroary _ |2 Nofor allattacks 2 District Hospital 2 1omes 2 (Ocher Antibicgie| 9 Don't Enow | 2 Assumed dnags were not availahle at HC
9 Don't remember 3 Tradtional Healer 3 Itimes 3 anti-malarial 3 Used herbal medicine
4 HIA 4 =3 times 4 Don't Emow 4 (rther
5 Private Shop 9 Don'tknow 9 Don't Enow
& (Other
Name December 0 Yes for all amacks 3 Hwitanda HC 0 noae 0 ORS 0 Yes 0 long distance to Kwitanda HC
oOF [ Jamuary 1Y¥es for some attacks 1 Ocher HC 1 1time 1 DomyoycEne 1 Ho 1 Relizious reasons
1M February _ |1 Hofor all attacks 2 Dustrict Hospital 2 1tmes 2 Oxher Antibiotic(9 Don't Enow | 2 Assumed drugs were not available at HC
9 Don't remember 3 Tradtional Healer 3 3 omes 3 ant-malarial 3 Used herbal medicine
4 HIA 4 = I times 4 Don't kmow 4 Other
3 Private Shop 3 Don't kmow 9 Don't know
& (Other
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