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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 to strengthen 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 improving prevention and treatment
of malaria and diarrhea through the distribution of existing cost-effective preventive measures such
as insecticide treated nets (ITNs) and building of boreholes for clean water, management and
strengthening of an existing community health worker network, and providing infrastructure
support for the Kwitanda Health Center and community.
A midline evaluation was conducted to determine whether or not the program is on track to
meet its objectives to reduce new malaria cases and new diarrhea cases. A 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 was surveyed regarding malaria and diarrhea incidence and health
behavior. The evaluation resulted in the following findings:
The Kwitanda Community Health Program is improving prevention of disease in
Kwitanda. Household ownership of ITNs increased from 18.5% 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 under-five, 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 treatment at the Kwitanda 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. Furthermore, roughly 66% of children under-five in Kwitanda sleep under a mosquito net
compared to the national average of 29%. Among children in Kwitanda with malaria symptoms,
73% were reported to have received treatment for malaria whereas the national average is
reported as 28.4%. 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 its 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 for a
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 diarrhea, 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 under-five, may strengthen program
impacts. Furthermore, borehole construction should be targeted to villages with many households
4

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 of impact
incorporating data from the village clinics. Cost-effectiveness calculations will be included in the
final impact evaluation and are not included here.
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List of Acronyms
ACT

Artemisinin-based Combination Therapy

DHS

Demographic Health Survey

HSA

Health Surveillance Assistant

HMIS

Health Management Information System

ITN

Insecticide Treated Net

LA

Lumefantrine/Artemether

LLITN

Long Lasting Insecticide Treated Net

MICS

Multiple Indicator Cluster Survey

MOH

Ministry of Health

ORS

Oral Rehydration Salts

ORT

Oral Rehydration Therapy

PRB

Patient Register Book

RCT

Randomized Control Trial

RDT

Rapid Diagnostic Test

SP

Sulphadoxine/Pyrimethamine

WHO

World Health Organization

WSS

Water Supply and Sanitation
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Introduction
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 world1. Worldwide, there are nearly 250
million cases of malaria annually and close to 1 million deaths from the disease2. Of these deaths,
91% occur in Africa and 85% are children under five years of age. Diarrhea is the second leading
cause of death among children under five globally with nearly one in five child deaths due to
diarrhea and an estimated 1.5 million deaths annually3. In Malawi, a land-locked nation in SubSaharan 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 pregnant women4. 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 nearly 20% of deaths of children under five years of age5. 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 these measures
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 Demographic and Health
Survey (DHS), only 41.9% of households had at least one mosquito net and only 27.4% of
households had at least one ITN4. 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 antimalarial drugs.
Likewise, prevention and treatment measures for diarrheal disease are well established but
not reaching the population at large. The primary prevention intervention for diarrhea in the
developing world is improving basic sanitation and sustainable access to safe drinking water3.
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 disease-causing 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 and effective
response to a child’s dehydration is a prompt increase in the intake of appropriate fluids, i.e., oral
rehydration therapy (ORT). According to the DHS, only 36.4% of children with diarrhea were taken
to a health facility. The DHS survey found that overall, 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 community 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 and prevention interventions in
Kwitanda. For example, the community reported that the ITNs provided by the government were
1
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not sufficient to meet demand, particularly because they are only provided to children and
pregnant women who visit health centers. In addition, there had not been a reliable source of
staffing at the Kwitanda Health Center resulting 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 not have adequate access to clean water or it was
extremely limited.
Working together with community members and leaders, VillageReach designed a health
system strengthening program focused on reducing the burden of malaria 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 cost-effective preventive
measures, management of community health worker training and providing infrastructure support
for the Kwitanda Health Center and community. Activities began in December, 2008 and have
included to-date;








Malaria Prevention and Treatment
o

Distribution of more than 3,500 long-lasting insecticide treated mosquito nets
(LLITN) to vulnerable populations such as children, pregnant women, elderly, and
the extreme poor,

o

Community education regarding prevention and treatment of malaria,

o

Increased access to treatment through health surveillance assistant (HSA) capacity
building and treatment in village clinics.

Diarrhea Prevention and Treatment
o

Repair, build, and maintain 8 boreholes to improve sources of safe water,

o

Construction of more than 100 sanplats and latrines,

o

Community training and implementation of community-based sanitation and
hygiene program,

o

Installation of an ORS corner at the
Kwitanda Health Center.

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.

Health System Support

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,

o

Operation of village clinics.

A conceptual model from the VillageReach project proposal detailing the activities of the program
and their intended outcomes is represented in the diagram on the following page.
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Kwitanda Community Health Project Conceptual Framework
Context
Malaria is the third
biggest cause of deaths in
Malawi and a major
problem throughout the
year in Kwitanda. The
problem is particularly
acute for children under
five years of age.
Diarrhea is 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 at Kwitanda
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
19 kilometers to reach
the health center and do
not have a means of
transport to reach the
health center.
Kwitanda Health Center
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
cases in
Kwitanda
by 35%
within
three
years.

Activities (Inputs)

Outputs

Improve the prevention and treatment of malaria.
• Support the distribution of insecticide treated nets.
• Support the use of Intermittent Presumptive Treatment
with SP in the community.
• Possibly supplement treatment drug supply.
• Support treatment of malaria at the village clinics.

 7,400 mosquito nets
distributed.
 1,500 doses of SP
distributed with IPT
in the community.
 24 HSAs operating
village clinics for
malaria.

Improve the prevention and treatment of diarrhea.
• Improve the safe water supply.
• Develop and support a water point sustainability system.
• Implement community-based sanitation and hygiene
program.
• Provide sanplats for community-constructed latrines.
• Construct boreholes
• Support treatment of diarrhea at the village clinics.

 Villages 100% open
defecation free.
 4,000 improved
latrines constructed.
 85 water points
functioning with
maintenance
system.

Strengthen HSA management and support system.
• Hire and train new HSAs.
• Train HSAs in various health issues and community health
education approaches.
• Work with the DHO to supervise the HSAs.
• Conduct health education for malaria, water, sanitation,
and hygiene.
• Provide HSAs bicycles and backpacks- COMPLETE
• Support HSAs in the village clinics.
• Strengthening communication between HSAs and
coordinators through SMS program.

 24HSAs are trained,
supervised and have
transport.
 Regular HSA peer
supervision.
 Regular HSA
supervision from the
DHO’s office.
 53 villages educated
about malaria,
water, sanitation,
and hygiene.

Increase community access to health services
• Provide bicycle ambulances and training.
• Support village clinics operations.

 24 bicycle
ambulances and 2 ERanger ambulances
available in villages.

Support Kwitanda Health Center’s ability to provide quality
patient care by providing critical infrastructure support.
• Purchase a vaccine refrigerator for the health center.COMPLETE
• Complete minor building maintenance and provide small
equipment and supplies.

 1 refrigerator at
health center.
 Health Center is in
good operating
condition.

Outcomes
Communitybased
management
of water,
sanitation, and
transport
solutions.
Improved HSA
performance
and
community
health care.
Increased
prevention of
malaria and
diarrheal
diseases.
Increased
community
awareness of,
access to and
utilisation of
preventive and
curative health
services in the
community
and at the
health center.
Decreased
morbidity and
mortality.

Examples of
Indicators
Malaria
 Number of new malaria cases
among children under-5 and
among individuals 5 and over.
 % of children and pregnant
women sleeping under a
mosquito net, ITN or LLITN.
 %of population sleeping under
a mosquito net, ITN or LLITN.
 Association between sleeping
under a net and incidence of
malaria.
 %of population with malaria
symptoms receiving treatment.
 Number of deaths caused by
malaria
Water and Sanitation
 % of households with access to
clean water
 % of households with a
quantity of water collected the
previous day >= 15 liters per
person
 % of households with improved
latrines
 Number of new cases of
diarrhea among children under5.
 %of households with safe
disposal of children’s feces
 Number of deaths caused by
diarrhea
 Association between clean
drinking water and incidence of
diarrhea.
HSAs
 %of HSA activities completed
according to plan
 Number of Under 5 and Village
Clinics operated by HSAs
 %of households receiving
health education from HSAs
Transport
 Amount of time a patient
travels to the health center
 Number of patients traveling to
the health center on a bicycle
or E-Ranger ambulance.
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Program Objectives
The goals for the Kwitanda Community Health Program are to reduce the morbidity and
mortality of the Kwitanda population by implementing community-driven, proven cost-effective
health interventions that improve prevention of disease and increase access to health care. To
accomplish this goal, VillageReach set out to achieve the following two objectives;


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



Objective 2: Reduce new diarrhea cases in Kwitanda by 35% within three years.

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


Aim 1: Improve prevention of disease.



Aim 2: Increase access to health services.

Evaluation Questions and Study Aims
This evaluation was conducted roughly 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 considered as a midline evaluation. The purpose of this evaluation is
to assess whether or not the Kwitanda Community Health Program is on track to meet its objectives
to reduce new malaria cases and new diarrhea cases. This evaluation specifically examines the
intermediate steps toward meeting the objectives as outlined in the project 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 are addressed in the evaluation in order to determine if the program is
meeting its 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 since the program
start?
The following questions are addressed in the evaluation in order to determine if the program is
meeting its intermediate aims as stated above. The specific indicators used to assess these
questions are as follows;
1. Is there an improvement in the prevention of malaria? Specifically,
a.

Is there an increase in the number of households reporting ownership of an ITN?

b. Is there an increase in the use of ITNs?
2. Is there an improvement in the prevention of diarrhea? Specifically,
a. Is there an increase in households reporting safe drinking water?
3. Is there an increase in access to health services in Kwitanda? Specifically,
a. Are individuals with malaria obtaining treatment?
b. Are individuals with diarrhea obtaining treatment?
c. Are households reporting use of a bicycle ambulance?
11

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


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



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



Study 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 incidence.

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 ITNs are universally accepted as an effective intervention to control
malaria6. Studies have repeatedly shown the effectiveness of ITNs in reducing malaria transmission.
Some of the first trials confirming mosquito net efficacy and effectiveness were published as early
as 1995 and the results continue to be demonstrated7. 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 and mortality8. He reports that in over five randomized
control trials (RCTs), ITNs are associated with an overall reduction in child mortality of nearly onefifth, therefore saving around six lives for every 1000 children under-five per year in countries of
Sub-Saharan Africa.9 Furthermore, evidence showing a reduction in child mortality by 27%
resulting from a social marketing program aimed at increasing the use of ITNs in Tanzania10. Based
on convincing evidence of their efficacy and effectiveness, malaria control 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 well
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 and use 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 use7. Many governments rely on subsidization and
social marketing to increase ITN ownership11. In an effort to make mosquito nets affordable, the
6
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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 meta-analysis examining the various delivery systems for ITNs found that there are no
comparative studies of delivery systems for ITNs from which definitive evidence can be drawn7.
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 the channel (public,
private, mix public-private, or community), the delivery mechanism (routine services, expanded
routine services or campaigns), and by the financing (free, subsidized, or purchased). The authors
conclude that more rigorous evaluation should be conducted to increase the evidence base to
understand what system is most effective.
Evaluation of malaria control programs have historically relied on malaria-associated mortality
data. However, disease specific morbidity and mortality information is often unreliable and difficult
to measure12. Rowe et al examined various evaluation methods utilized for assessing the impact of
malaria control programs. They found that the limitations in disease-specific mortality data can
create many challenges in the accurate impact of programs. They recommend that efforts to reduce
malaria-associated mortality in Africa should be evaluated with trends in malaria intervention
coverage and all-cause childhood mortality.
The evaluation of programs aimed at increasing ITN 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 indicators13. Information was obtained
through household surveys at baseline and 18 months following program implementation. 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 coverage and
distribution of ITNs, Hanson et al measured ownership and use of ITNs in households in three
repeated cross-sectional surveys14. The main outcome measured used by Hanson were; household
ownership of at least one net and use of a net the night before the survey. Hanson found that there
were steady increases observed over a three-year 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 measure 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
12
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children15,16. A meta-analysis of the literature evaluating WSS programs was conducted by Fewtrell
et al in 2005.17 They included articles in their review that: (1) had a description of specific water,
sanitation, or hygiene interventions, and (2) used diarrhea morbidity reported as the health
outcome. They found that all interventions studied were found to reduce significantly the risks of
diarrheal disease by approximately 20 – 25%.
According to an early article by Wibowo and Tisdell, measuring the health benefits that result
from clean water and sanitation programs is controversial18. 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 studies 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 cross-sectional 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 with significant
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 to broad goals, diverse mechanisms, and difficulty in methodologies, and propose a
quasi-experimental evaluation of a community driven program for water and sanitation in rural
India. The researchers conducted baseline household surveys to identify key indicators 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 the 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 demonstrated 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 intermediate aims to improve prevention to improve
prevention of disease and increase access to health services were identified as follows:


Proportion of households with at least one ITN.



Proportion of individuals who sleep under an ITN.



Proportion of households with a safe drinking water source.



Proportion of individuals with malaria symptoms receiving treatment.
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Proportion of individuals with diarrhea symptoms receiving treatment.



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 Kwitanda
community. Three main surveys were used as models for 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 Malawi 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 a sample of households. Surveys were pilot tested by the HSAs and
refined based on the results of the pilot test.
Data Collection and Analysis
The general household survey was conducted in every household in the Kwitanda
catchment. The HSAs acted as enumerators 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 household. A second survey was administered in a sample of 382
households. The HSAs and were instructed to administer the additional survey in every 10 th
household. The survey collected information regarding individuals who had 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, 2010. Survey responses were entered
into and analyzed using STATA statistical software version 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 using a information from the
Malawian MOH’s Health Management Information System (HMIS) and the Kwitanda Patient
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 children under-five, and the estimated proportions of individuals with
malaria or diarrhea receiving treatment across multiple districts and regions of Malawi. National,
regional, and district level data on malaria and diarrhea incidence rates was collected from various
published reports. Please see Appendix A for a detailed explanation of the various data sources and
methodology.
Results
A total of 5,034 households were surveyed with the general household survey. In every
house, the head of household or an equivalent 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

Number of households
Population
Average number of persons per household
Net Ownership
Households with at least one net (any type)
ITN Ownership
Households with at least one ITN or LLITN
Mosquito Net Use
Individuals who sleep under any type of net
ITN use
Individuals who sleep under an ITN
Mosquito Net Use – Children U-5
Individuals who sleep under any type of net
Clean Water
Households with clean drinking water
*indicates significant result (p-value <0.001)
**households reporting storage of safe water

2009
No
%
4997
n/a
21678
n/a
4.34
n/a
3880 77.6

2010
No
%
5034 n/a
21949 n/a
4.36 n/a
3722
74

Change
+37
+271
+.02
-3.6%*

780

15.6

2371

47.1

+31.5%*

8712

40

10955

50

+10%*

2064

9.5

5461

24.9

+15.4%*

2591
(n=3998)
**4097
**900

65

2602
(n=3953)
4587
425

82

66
91.5

+1%*
+9.5%*

Ownership of mosquito nets
The absolute number of households reporting ownership of any type of mosquito net fell
slightly from 3,880 households reporting ownership of at least one mosquito net in 2009 to 3,722
in 2010. The proportion of households reporting ownership of any type of mosquito 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 1.37 and the median number of nets per
household was 1. Overall, the mean number of nets per household for Kwitanda is 1.02. Overall,
ownership of at least one mosquito net of any type is higher in Kwitanda than the national average
less than 50%19.
The number of households reporting ownership of an ITN or LLITN increased significantly.
In 2009 only 780 households
Figure 1. Proportion of households reporting ownership of mosquito net, ITN or
reported ownership of an ITN or
LLITN for 2006 nationally, 2009 in Kwitanda, and 2010 in Kwitanda.
LLITN
whereas
2,371
households reported ownership
of an ITN or LLITN in 2010. The
proportion
of
households
reporting ownership of an ITN or
LLITN increased from 15.6% to
47.1%.
The
increase
is
statistically significant with an
associated p-value of less than
0.001. The 2006 MICS reports
that overall 35% of households in
Malawi report ownership of at
least one ITN or LLITN. Figure 1
demonstrates the difference in
percent of households reporting ownership of at least one mosquito net for the various years.
19

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 estimate. A
possible reason for an underreporting of
Figure 2. Mosquito nets reported in 2009 in Kwitanda by source
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 households were
encouraged to under report so that they
might receive a mosquito net. In addition,
it is possible that the person answering did
not know where the net came from. Other
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 VillageReach. Figure 2 indicates the nets distributed in Kwitanda by source.
Household ownership of a mosquito net was positively associated with a child under-five in
the household in the 2010 Kwitanda survey. Households with a child under-five were nearly two
times more likely than households without a child under-five to report ownership of at least one
mosquito net (OR = 1.7, 95% CI: 1.58, 2.03). This provides evidence that the program was
successful in targeting vulnerable populations for the distribution of nets.
Use of mosquito nets
Use of mosquito bed nets increased overall. In particular, use of ITNs or LLITNs increased
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 sleep under a mosquito net whereas in 2010 the
number increased to 10,955. 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 2009 to 24.9% in 2010. The increase is statistically significant with an associated pvalue 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 a bed net, ITN or
LLITN in Kwitanda by year.
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Use of mosquito nets by children under-five increased slightly from 2,591 children in 2009
to 2,602 children in 2010 representing approximately 66% of the children under-five sleeping
under a bed net. The MICS reports that overall 29% of children under-five 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 under-5 sleeping under a
mosquito net by year.
2006 (nationally), 2009 and 2010 in Kwitanda.
Incidence of fever20 (as a proxy for
malaria) among children under-five was
negatively associated with the use of a bed net the
previous night. Of the children that were reported
to have slept under a bed net the previous night
(n=2573), 51% had reported symptoms of a fever
within the last two weeks. Of the children who did
not sleep under a bed net the previous night
(n=1288), 64% had reported symptoms of a fever
within the last two weeks. Therefore, bed net use
among children under-five is significantly
associated with a reduction in the odds by nearly
half of reporting symptoms of malaria (Crude OR
= .61, 95% CI: .53 .70, p-value <0.001).

70
60
50
40

2006 MICS Malawi
2009 Kwitanda
2010 Kwitanda

30
20
10
0
Percent of children u-5 who sleep under a bednet

Drinking water
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
source21 (n=123), and 8.5% reported an unsafe water source22 as their main source of drinking
water (n=425). There is an increase in households
reporting safe water since 2009, although the
question was worded slightly different and is not
directly comparable. In 2009, 82% of households
reported safe water storage.23 The 2004 DHS
reported that overall, 64% of Malawians have access
to clean drinking water4. The 2006 MICS reported
that 74% of Malawians have access to an improved
source of drinking water24.
Incidence of diarrhea among children underfive was negatively associated with reported safe
drinking water source. Of the children in households
reporting clean drinking water (n=3537), 15.7%
Jana/Makangata Village Borehole Committee
were reported to have had symptoms of 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

20

Incidence of malaria was measured as symptoms of a fever reported within the previous two weeks.
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.
23
This may be an over estimate of safe water storage. Anecdotal reports from the previous year indicate that the
question was not understood correctly by the HSAs who were directly responsible for ensuring safe water storage.
The project management team noted that HSAs may have felt pressured to report a positive result.
24
Improved source of drinking water is defined as piped water, borehole or protected well.
21
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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 bicycle 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 symptoms of malaria at least once within the
time period between December 2009 and February 201025. The number of people per household
reporting symptoms of malaria ranged from 0 to 6 with an average of 1.47 persons per household.
There were a total number of 604 episodes of malaria in 565 people reported among the
households. Of the individuals reporting malaria, the 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 episodes, 91 reported receiving
treatment for at least one episode, and 33 reported receiving no treatment. Of the children underfive with reported 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, and 11 were
reported to have not received any treatment. The results of the survey indicate that 73% (95%CI:
66%, 80%) of children in Kwitanda with malaria symptoms were reported to have received
treatment for malaria. This is significantly different from the national average reported as 28.4% 4
(p-value <0.001).
The most common form 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 SulphadoxinePyrimethamine (SP), 36 with quinine, and 39 listed as other. The most common location where
treatment was received was the Kwitanda Health Center with 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 treatment at the Kwitanda Health Center, the most common reason cited was
the distance to the health center was too long (75%), followed by assumed that medicines were not
available (17%).

25

Malaria case is calculated for all individuals in the sample regardless of age. Note this is different from incidence
among children under-5 noted previously calculated from general household survey. Furthermore, the survey asked
questions 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

Malaria Cases
 Households reporting at least one person with malaria
 Number of people reporting malaria
 Number of episodes of malaria reported
Received Treatment
 For all episodes
 For some episodes
 No treatment received
Received treatment (Children under5)
 For all episodes
 For some episodes
 No treatment received
Treatment Location
 Kwitanda Health Center
 District Hospital
 Other Health Center
 Private Shop
 Other
Treatment Type
 LA
 SP
 Quinine
 Other/don’t know
Reason treatment not sought
 Distance
 Assumed medicine was not avail.
 Other/don’t know

No

%

348
565
604

91
29.7
n/a

411
91
33

76.8
17
6.2

108
28
11

73.5
19
7.5

334
103
19
66
16

62
19
3.6
12.4
3

435
38
36
39

79.4
6.9
6.6
7.1

95
21
10

75.4
16.7
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 February 2010. 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 of 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 three-month 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 under-five with reported
symptoms of diarrhea (n=49), 33 were reported to have received treatment for all episodes, 8 were
reported to have received treatment for at least one episode, and 8 were 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 diarrhea. This
is similar to the national average reported as 61% of children with diarrhea receiving treatment 4.
The results are not significantly different.
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The most common form of treatment received by individuals reporting diarrhea is ORS.
More than half of the episodes of diarrhea with a treatment type reported were treated with ORS.
Other common types of treatment listed were antibiotics and antimalarials. The most common
location where treatment was received was the Kwitanda Health Center with 62% of the reported
diarrhea episodes having received treatment there. The second most common location listed was a
private shop where 15% of episodes were treated. Of 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 (69%), followed by assumed that medicines were not available (16%).
Table 3. Summary of results from diarrhea household survey

Diarrhea Cases
 Households reporting at least one person with diarrhea
 Number of people reporting diarrhea
 Number of episodes of diarrhea reported
Received Treatment
 For all episodes
 For some episodes
 No treatment received
Received treatment (Children under5)
 For all episodes
 For some episodes
 No treatment received
Treatment Location
 Kwitanda Health Center
 District Hospital
 Other Health Center
 Private Shop
 Traditional healer
 HSA
 Other
Treatment Type
 ORS
 Doxycycline
 Other Antibiotic
 Antimalarial
 Other/don’t know
Reason treatment not sought
 Distance
 Assumed medicine was not avail.
 Other/don’t know

No

%

236
145
149

n/a

98
19
21

71
13.8
15.2

33
8
8

73.5
19
7.5

80
12
4
15
9
5
3

62.5
9.4
3.1
11.7
7
3.9
2.4

83
35
16
15
5

53.9
22.7
10.4
9.7
3.3

22
5
5

68.8
15.6
15.6

Health center data
Figures 5 and 6 demonstrate the quarterly cases of malaria and diarrhea per population
reported at the Kwitanda Health Center and all other health centers in Balaka district over a two
year period. The data reported here were extrapolated from HMIS reported data. Both diseases
show seasonal trends in Kwitanda and Balaka with the most cases being reported during the
months of December, January, and February. The results indicate that for both malaria and
diarrhea, Kwitanda Health Center reported fewer cases than the average in Balaka as a whole in
2008. After 2008, however, Kwitanda began reporting more cases than the Balaka average. In
addition to the cases of malaria and diarrhea reported to the health center, the total case load 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 visible26. 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.
0.12
0.1
0.08
0.06

Balaka

0.04

Kwitanda

0.02
0
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
2008

2009

Figure 5. Quarterly reported population adjusted malaria cases among children under-5
at the Kwitanda Health Center and all health centers in Balaka district.
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Figure 6. Quarterly reported population adjusted diarrhea cases for children under-5 and
all others at the Kwitanda Health Center and all health centers in Balaka district.
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Figure 7. Monthly reported population adjusted cases reported at the Kwitanda Health
Center and all health centers in Balaka district
26

Monthly cases are reported rather than the quarterly cases to provide more visual evidence of trend.
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Limitations
There are a number of 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 and midline 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 significant, particularly regarding ITN ownership and use.
Despite every household agreeing to participate in the survey, there were a number of
missing values on each survey. The missing data were not included in the analysis and reporting of
the results. Unfortunately, it is impossible to determine from this data what the characteristics of
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 instance, 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 account for this bias, the results were analyzed using the conservative estimates.
For example, if the survey response regarding type of net was a non-response, the net was
considered as a non-ITN. A sensitivity analysis was conducted using a list wise deletion of nonresponses 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 in-depth. 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 is therefore 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 in 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 that the 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 measured between ownership of mosquito nets among household with
and without a child under-five, incident cases of malaria among children under-five and mosquito
net use, and incident cases of diarrhea and household drinking water source are only crude
associations 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 differences between the
households surveyed and the community of Kwitanda as a whole. For instance, the average number
of persons per household is 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 diarrhea
than the national average) and in fact, resulted in higher estimates for the treatment in Kwitanda.
23

Conclusions
The results indicate that the Kwitanda Community Health Program is meeting its
intermediate aims to improve the prevention of disease in 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. Households 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 because of the program. However, with the majority of households
reporting that their ITN was from VillageReach, it is clear that there is an impact due to
VillageReach activities. Furthermore, the results indicate that use of ITNs increased by more than
two-fold since the program began. Program officials indicate that mosquito net distribution was
targeted at households with vulnerable populations such as children under-five, the elderly, and the
extreme poor. While income was not measured with this survey, it is evident that households with a
child under-five are more likely to report ownership of an ITN. This is an 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 that it 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 net from the
previous year. It is unclear why this is the case. Because the
program targeted vulnerable individuals (pregnant women,
children, elderly, and extreme poor), and not households, it is
possible that a number of households received more than one
Children in Makangata Village
net, or that households who previously 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 either 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 the previous 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 the minor increase in use of a mosquito net
for children under-five. It is unclear as to why the increase is only ~1%. It may be due to the high
use of nets at the beginning of the project by children under-five. 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 the number 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
questions between the baseline survey and the current survey27. A follow-up survey in the next
year will provide better insight into the increase in access to safe drinking water. Regardless, the
number and proportion of households reporting borehole use is a strong indicator that the program

27

The question from 2008 survey read: “Is the household safely storing water?”
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to drill and repair boreholes has resulted in the vast majority of the population in Kwitanda using
boreholes as their primary drinking water source.
The results suggest that the program is meeting its intermediate aim to increase access to
health services in Kwitanda although the evidence is not as strong as it is for the improvement in
prevention of disease. It is difficult to estimate an increase without a baseline measure for access to
health services. Thus, the increase in access can be inferred from data captured during the initial
needs assessment, at the health center, and the malaria and diarrhea surveys. The initial needs
assessment concluded that there was irregular staffing at the Kwitanda Health Center. The
recording of malaria and diarrhea cases reporting to the Kwitanda Health Center relies on staff
members to be present in order to diagnose, treat, and record the patients reporting. In examining
the trend in cases of malaria and diarrhea reported, it appears that there has been a significant
increase since 2009. This can be interpreted as an increase in the number of patients being seen at
the Kwitanda Health Center and 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 malaria and diarrhea cases, more than 90% of people reported that they
received treatment for at least one of the episodes. Furthermore, the number of people reporting
receiving treatment for malaria is much higher than the national averages reported by the DHS
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 between the use of a mosquito net the previous and the
reduction in risk of malaria for children under-five is evidence supporting the claim that prevention
efforts are successful. In addition, the association between households reporting safe drinking
water and the reduction in risk of diarrhea for 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 program’s impact in Kwitanda.
The population adjusted health center reported cases of malaria and diarrhea appear to be
higher in Kwitanda than in Balaka as a whole. This data should be interpreted carefully because it
relies on a number of factors and should not be used as a measure of disease burden. For instance,
there must be a reliable staffing source in order to see patients and to record the 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 observed might be indicative of an
improvement of reporting. It may also indicate stronger health seeking behavior in Kwitanda since
2008, with an increase in the proportion of people with disease reporting to the health center as
opposed to receiving treatment 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 collected from 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 treatment for malaria and diarrhea, it also highlights some opportunities
for improvement. The first notable opportunity is to work toward increasing the ownership and use
of ITNs, particularly among children under-five. While the results of the evaluation indicate there
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has been an increase in ownership of ITNs, the gains are small and there remains a 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 under-five not sleeping under a net currently and an
additional 735 ITNs to cover all elderly individuals. Additional nets would be necessary to ensure
that households among the extreme poor would have access to ITNs as well although this has yet to
be quantified.
Because use of ITNs is low (approximately 1 in 4 people) while ownership is high, there
may be benefit to community education regarding the value of sleeping under mosquito nets,
particularly for children under-five. The results suggest that even though households reported
owning a mosquito net, it did not correlate with children under-five in that household sleeping
under a net. This indicates that there may be some behavior change work that can be done to
increase demand for ITNs and thus the proportion of children under-five sleeping 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 malaria. To date the program has been
successful but there continues to be an unmet need 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 building. A
closer look at the survey data reveals that households
reporting an unsafe water source as their primary
drinking water source are generally clustered around a
few villages; Nkuli, Stima, Mpenbedza, and Kanaji. In each
of these villages, there are more than 25 households
reporting an unsafe drinking water source with Nkuli
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 survey. Appendix B includes a
listing of the villages with the highest number of
households reporting an unsafe drinking water source. It
Nailuwa Borehole Committee
is unclear from this survey what the distance traveled to a
borehole is for the households reporting borehole use. A future survey should include the distance
or amount of time to the water source in order to obtain a more accurate estimate of 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 implemented. These include support 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 community. 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 use. Future 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 village clinics and
community education. The reasons people gave for not receiving treatment were largely due to the
long distance to the health center. The village clinics will help to relieve this burden. Furthermore,
the assumption that medicines are not available 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 HSAs at the village clinics. Additionally, the HSAs will have the opportunity to educate
individuals on ORS preparation so 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 community-constructed latrines. The future evaluation should
include an assessment of this activity.
The use of the bicycle ambulances is included in
the strategy of the Kwitanda Community Health project as
a way to increase community access to health services.
The survey results show that the use of bicycle
ambulances is not as high as anticipated. This may be due
to few emergencies in the community or it could be a lack
of awareness of the bicycle ambulances. There may be an
opportunity to increase bicycle ambulance use by
increasing awareness among community members about
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, a
future study should ideally include a control group in order to determine how much of the gains are
resulting from VillageReach program activities. Furthermore, the HSA training should stress the
importance of accurate and complete data collection. The surveys should also include measures of
known confounders such as household income and proximity of household to a water source as
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 increasing coverage of public health interventions. Furthermore, this study provides
evidence that community driven health programs are a successful way to reduce disease burden.
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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 people sleeping 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 nation-wide surveys, DHS and MICS. The DHS was conducted in 2004
and is a nationally representative survey of more than 11,000 women age 15-49 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 urban-rural 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. Questions regarding mosquito net use,
incidence of malaria for children under-five, and incidence of diarrhea for children under-five were
adapted from the DHS and MICS and included in the household survey in Kwitanda.
The malaria survey included questions regarding; 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 treatment
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 multiple choice 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 catchment during 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 addition, 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 under-five that sleep under a bed net, the proportion of
households safely storing water, and the proportion of households chlorinating 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 under five (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 the 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 malaria cases (by month) for children under-five and individuals over five, and the
number of new cases (by month) for diarrhea for children under-five and individuals over five.
Furthermore, data was collected on the number of ITNs that were distributed via each health
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 log-book at the Kwitanda Health Center that 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 of data 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 diarrhea during the months of January, February, and March,
2010. Furthermore, the association between incident cases of malaria among children under-five
and mosquito net use was analyzed using a logistic regression model.
All of the surveys were either yes/no 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 DHS and/or 2006 MICS. A 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 with and without a child under-five, incident cases of malaria
among children under-five 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 to a health center per year was calculated to identify a
trend. In order to adjust for seasonal differences in incident rates, quarterly and annual totals were
reported instead of monthly totals.
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