Tackling malaria, village by village: a report on a concerted information intervention by
medical students and the community in Mifumi, Eastern Uganda
Simon Ndira¹, Daniel Ssebadduka², Nixon Niyonzima², Nelson Sewankambo², Julia Royall³
1. MIFUMI Project, Uganda
2. Makerere University, College of Health Sciences, Uganda
3. Johns Hopkins School of Medicine, US
Abstract

Background: Can an information intervention facilitated by information technology and carried out by an interdisciplinary
team comprising medical students, technical experts, and the community itself make a positive contribution in reducing the
burden of malaria at the village level?
In Mifumi village in Eastern Uganda, MIFUMI Project, Makerere University College of Health Sciences Community Based
Education and Service program (COBES), and the U.S. National Library of Medicine carried out a series of activities between 2007 and 2010.
Methods: The team surveyed the community’s knowledge of malaria prevention and treatment; implemented a health
information intervention using tutorials in a variety of media; and observed the community’s use of previously distributed
insecticide treated nets (ITNs) using a digital pen application.
Results: As a result of concerted education and outreach, the village residents have a good understanding of malaria prevention and treatment seeking behaviors. Leveraging the power of information technology and interdisciplinary teamwork,
medical students and the denizens of a rural community were able to engage in an interactive experience of health education
and promotion.
Conclusion: Preliminary observations suggest that a health information intervention in concert with a collaborative community effort of education and prevention can build capacity within a community to take control of its own health.
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Introduction
Background
“In 2010, there were 106 malaria-endemic countries
and approximately 3.3 billion people at risk of infection, worldwide. The same year, there were an estimated
216 million episodes of malaria and some 655,000 malaria deaths – of which 91 percent were in the African
region.”20. Malaria is the leading cause of morbidity and
mortality in Uganda, the country bearing the third largest burden of the disease in Africa. In Uganda, it is estimated that malaria kills 70,000 to 100,000 people every
year, the majority being children under the age of five. 13
Interventions for addressing malaria focus on preventing infection and illness; promoting effective
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diagnosis and treatment and responding to the emergence and spread of drug-resistant malaria; protecting
women through a combination of intermittent preventative treatment (IPT); the use of long lasting insecticide treated nets (LLINs) and developing new tools.4
The apparent perpetuity of the malaria burden is alarming in the face of existing and often available prevention and treatment interventions. Strategies that have
proven successful often suffer from resource constraints, affordability, delivery and accessibility across
local settings, and utilization or acceptance by end users.11.1,18. Local perceptions of the disease clearly have
an impact on prevention and treatment seeking behaviors .17,8
Purpose
This report examines how the residents of Mifumi, a
remote village in Eastern Uganda, are taking control
of their own health with the support of strategic health
and information technology partners. The particular
focus is on malaria prevention and treatment seeking
behaviors in response to concerted information interventions. The overall narrative illustrates how an information intervention, when embraced by the whole
community, can make a difference in health at the grass
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roots level.
If people in the village were part of an information
campaign on prevention and treatment of malaria,
would they be able to use this information to take
actions to prevent malaria?
The Partners
Three strategic partners -- The MIFUMI Project
through Mifumi Health Center (MHC), the COBES
program of the Faculty of Medicine at Makerere University, and the U.S. National Library of Medicine
(NLM) -- began engaging the community of Mifumi
village in November 2007. Using educational information intervention tools, the partners collaborated with
community members to address problems of malaria
prevention and timely treatment from 2007 to 2010.
The MIFUMI Project is an international aid agency
founded in 1989. Their mission is to reduce the burden of poverty by securing basic rights for people living in remote communities in Uganda.21 The Mifumi
Health Center (MHC), the only health center in Mifumi village, was set up by The MIFUMI Project and
opened in 2001. The unit provides maternity services,
including antenatal, delivery and postnatal care; primary
health care and laboratory services, as well as health information and community outreach services.14 By 2010,
MHC had attended to over 80,000 patients, mostly residents of Mifumi village.
Makerere University developed the COBES program
for health sciences students in 2003 to better prepare
medical students for work in rural settings, while building the capacity of rural communities to promote health
and prevent disease through self-reliant approaches.
At the end of 2007, MHC became a COBES site, and
medical students from Makerere University’s Faculty of
Medicine began going to Mifumi village bi-annually and
working directly under the mentorship of the Nurse-incharge and her staff.

Methods
Mifumi is a remote village located 35 kilometers from
Tororo town in Eastern Uganda, with a little over 800
residents. Prior to support from the MIFUMI Project,
which began in 1989, Mifumi village had no roads, electricity or adequate sources of clean drinking water14 and
was no exception to the malaria scourge.
Between November 2007 and 2010, the partners developed and implemented culturally sensitive programs for
preventing malaria and promoting treatment seeking
behaviors among the Mifumi residents. The program
comprised: a baseline survey conducted by COBES
students in November 2007 using a closed-ended questionnaire; promotion of the use of ITNs; community
sensitization on malaria by medical students working
with the MHC staff and using audio and visual tutorials they had developed with their faculty and NLM;
and a post-intervention observational study on the use
of ITNs in Mifumi community. The latter was carried
out by COBES students posted to MHC in 2010 in collaboration with NLM and The Mifumi Project, using
digital digital pen technology. The digital pen application includes a pen equipped with a tiny camera, smart
paper for data collection, and a computer program
for receiving, storing, and collating data.10 This digital
pen application, originally developed at NLM for disaster preparedness, allows a researcher to capture data
electronically while filling in survey forms, and then
automatically exports data to a database on a computer for analysis. The application promotes efficiency
in data collection and minimizes errors which can occur
during manual data entry. All activities were carried out
in collaboration with the Nurse-in-charge and her staff
at MHC.

Specifically the partners were interested in whether an
information intervention can have an impact on the
behavior of residents with regard to malaria prevention, in particular with regard to use of ITNs and
whether combined interventions, both live and in a vaThe U.S. National Library of Medicine (NLM) is com- riety of media, can contribute to a reduction in malaria
mitted to reaching the consumer or end user with elec- morbidity and mortality. There were no interventions
tronic information resources on a wide range of health of ethical concern.
topics (National Library of Medicine). NLM15 has conducted research projects in Uganda, bringing together This section presents a résumé of these interventions.
interdisciplinary teams to assess the difference that in- The distribution of mosquito nets
formation technology (IT) interventions can make in Between June 2006 and June 2007, MIFUMI Project
through MHC distributed over 300 ITNs to the 170
mortality and morbidity.19
households to promote malaria prevention. In order to
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gauge the level of interest and importance attached to continues to support malaria prevention and treatment
the use of mosquito nets by the population, MIFUMI behaviors and contribute toward a positive difference
Project sold the nets to people in the village at a subsi- in the morbidity and mortality of malaria in the village.
dized price, based on their ability to purchase.
Post-intervention observational study on the use of
mosquito nets
The baseline survey
In November 2007, COBES students, in collabora- In the period April – September 2010, the collaborators
tion with the MHC staff and as part of their posting conducted an observational study on the use of ITNs
at MHC, conducted a baseline survey to determine ma- in Mifumi village, using a digital pen technology applilaria prevention and treatment seeking behaviors of the cation developed by NLM for disaster preparedness in
residents of Mifumi village. The interviews comprised the U.S. Fieldwork was carried out from 17th April to
open-ended questions on the following thematic top- 11th May 2010 by a team of seven COBES students
reaching 170 households that had previously received
ics:
ITNs.
• Disease burden in Mifumi village
• Knowledge of village residents about malaria disease
The purpose of this study was to observe the use of
causation
ITNs and to collect and collate data using the digital
• Treatment seeking behaviors
• Common malaria prevention practices in the commu- pen application. Through their participation, medical
students were exposed to certain aspects of the renity
search process and understood first hand how IT
• Common sources of health information.
can be leveraged for the promotion of health research
in a resource poor setting.
Health information intervention
Beginning in January of 2008, the COBES team and
the staff of MHC implemented a series of health infor- The digital pen and forms were prepared by the NLM
mation interventions focusing on malaria. The COBES team in Bethesda, Maryland, and shipped to Uganda
students used a tutorial on malaria prevention and for the observational study. The NLM team carried
treatment created by a collaboration of Makerere out training of the COBES students by telephone
University (MU) medical students and Ugandan art- in preparation for the observational study. Before the
ists and translators working with NLM.16
The tu- observational study began, village residents were thortorial, which was eventually translated into five oughly briefed on the project by the Nurse-in-charge
local Ugandan languages, including ‘adhola’, the local of MHC. Equipped with head lamps, digital pens, and
language spoken in Mifumi village, was distributed in “smart” paper forms, the COBES student team visited
print as booklets and posters; as audio on the radio and Mifumi village households at dusk when residents were
in CD formats; and online as part of NLM’s Med- preparing for bed and thus using or not using their
linePlus African Tutorials. The posters were displayed nets and when mosquito prevalence and malaria transat different strategic spots in the village. At the health mission are high.23
center, the booklet and CD versions of the tutorial
continue to be played in 2013 to sensitize patients on Results
malaria prevention and treatment.
Results of the baseline
In the baseline survey, a convenience sample of 98
Outreach by COBES students
residents of Mifumi village was interviewed.
In Mifumi village, COBES students worked with the Of these, 30 were male and 68 female, with 9 (9.18%)
school, youth groups, women's groups, and patients at aged between 15-20 years, 56 (57%) of the respondents
the health center. They visited people in their homes aged between 21 – 40 years and 33 (33.67%) aged 40+
and in trading centers. They discussed prevention of years. While 31(32%) of the respondents were illiterate,
malaria with village community workers and continued 55 (56%) had attained primary education and 12 (12%)
to remind people of the most effective ways to prevent had attained secondary education.
the disease. The Nurse- in-charge at the health center
played and continues to play an indispensable role in With regard to disease burden, 86% of the respondmentoring and advising students, educating patients, ents think that malaria is the disease that residents sufand ultimately assessing, through her reports to the dis- fer from most; 5% think it is HIV/AIDS; 6% think it is
trict health office, whether the information intervention cough; and 2% think it is diarrhea. Regarding the cause

of malaria, 63% think that malaria is caused by mosquitoes; 18% admit that they do not know; 19% attribute
malaria to bad food, dirty water, moon shift, poor environment and coldness. 96% think that malaria can
be prevented, especially by using mosquito nets. At
the time of the baseline, 44% of the respondents used
mosquito nets to prevent malaria, and 23% cut bushes
growing around their houses. Other interventions included closing doors and windows early in the evening
(19%) and getting rid of stagnant water (10%). 86% of
the respondents had not heard about DDT (dichlorodiphenyl-trichloroethane) which has been used to kill
mosquitoes in Uganda.9 Regarding treatment seeking
behaviors, 57% go to the clinic for treatment; 18% go
to the drug shop; and 3% visit the herbalist. 27% of respondents obtain information from the Mifumi Health
Center, 22% from health workers, 20% from radio,
and 16% from friends. The interviewers noted that respondents to the survey expressed strong faith in MHC
to provide information and treatment.
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With regard to their behavior change as a result of having access to information, the respondents interviewed
during the baseline survey had a general perception that
friends, health center and radio “always say the truth.”
Also acknowledged were: family “because of trust;”
health worker because “health worker knows it all;”
and the Nurse-in-charge- simply because information
comes from a Nurse-in-charge, the respondents believe it without question. The following remarks from
the survey participants illustrate willingness to make
behavioral changes, whether or not the information is
accurate: “When he was told to remove the stagnant
water around his home, he did so;” “when they told
her that coldness causes malaria, she started putting on
heavy coats.”
Results on health information intervention
According to Sr. Goretti Athieno, the Nurse-in-charge
at MHC and supervisor of the COBES teams, the
health information intervention is having a positive impact on the behavior of the village community regarding malaria prevention and treatment: “When we played
the CD for them, after that we actually stopped and
asked them, have you got any message from what you
have just heard? They really say yes; and at the same
time they are practicing what they are actually listening
to and then whatever was not said from the CD, they
request to know from us in detail. They [the patients]
were proud that they were learning to do something,
and they were very happy with what was produced from

the screen. A poster they also see and learn from, but
from the screen as they were pressing [the arrows to
move from screen to screen], they felt that they were
doing it themselves. It is possible that you can change a
life. You can make that change to have a better healthy
life.”3
As the medical students field tested the tutorial they
created on malaria, they witnessed tangible results of
their success through the integration of the messages
of the tutorial with the life of the village; for example, residents cleaning up areas of their yards which
had previously been breeding grounds for mosquitoes.
The field testing, in turn, increased the desire of medical students to work in the field as agents of change in
rural settings.
Results of the post-intervention observational
study on the use of ITNs
All 170 households of Mifumi village who received
mosquito nets granted access to medical students to
observe their use of bed nets, an activity that was carried out after 8:00 pm over six days of a three week
residency by the COBES students. Interest on the
part of village residents was high with a response rate
of 100%. The team observed that 46% (78/170)
of the households, a relatively high number, were still
surrounded by environments with thick shrubs and undergrowth conducive to mosquito breeding. A few water traps such as broken pots and plastics were observed
in 17% (29/170) of the households.
In almost all households, 99%(168/170), ITNs were
available, with majority in active use (92%, 156/170).
However, very few households(16%,28/170) had a
mosquito net for each member (a 2006 population
count by The MIFUMI Project showed that Mifumi
village had 4.9 residents per household.) In almost all
households, 99% (168/170), ITNs were available, with
a majority in active use (92%, 156/170). However, very
few households (16%, 28/170) had a mosquito net for
each member. By 2006, Mifumi had 4.9 residents per
household (839/170). In more than half the households (55%, 94/170) more than one mosquito net was
in use, with priority given to adults in some households.
Several households (42%, 71/170) had mosquito nets
with damages. Most household members sleep on papyrus mats; mothers and children sometimes sleep on
the floor, using their clothes as sheets and blankets.
Mosquito nets were spread in only 44.7% (76/170)
households by dusk, The female anopheles mosquito,
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the malaria vector, is ‘a dusk-to-dawn’ mosquito, meaning it only comes out at night, which is why people in
warm climates are encouraged to use sleeping nets.”5

The general trend of malaria morbidity
From a compilation of MHC statistics on patient encounters collated and transmitted to the Ministry of
Health (MoH) Uganda as part of the routine reporting requirements, MHC observed the following trend
in malaria morbidity and mortality from 2008 to 2010
(Table 1 below:)

Table 1: Malaria morbidity and mortality at Mifumi Health Center, 2008 – 2010
Year

Base
populationͣ

2008
2009
2010

24,994
25,794
26,619

Malaria mortality

Malaria morbidity
No. affected
4402
3618
2951

Percentage
18%
14%
11%

The population of MHC catchment areas, i.e. the subcounty of Kirewa in West Budama County based on
the National Population Census of 200222 was used,
corrected upwards by the annual population growth
rate of 3.2% (Uganda Bureau of Statistics, 2009). MHC
is one of two health centers in Kirewa sub-county.

No. affected
303
118
10

Percentage% age
1.21%
0.46%
0.04%

mortality in a research context, it cannot be generalized
that this trend is a direct result of the interventions.
However, the combined interventions could provide
tools and motivation for change at the community level.

The community could continue to be sensitized on the
correct usage of mosquito nets. Furthermore, monitoring the sustainability of these interventions in Mifumi
Discussion
This observation study demonstrates that the health village over time, could assist in defining approaches
information intervention helped the community to be- that work in facilitating community ownership and engin taking control of their own health with regard to gagement in prevention and treatment, an aspect noted
tackling malaria. The provision of high quality malaria as relevant by other authors.7
information and treatment is associated with increased
malaria knowledge and a higher likelihood that patients The components of this program were not designed as
will go to trained providers for fevers.12 Specifically, it a rigorous research undertaking. The series of activiwas noted that more households used ITNs (99%in ties described in this report offered opportunities for
post-intervention versus 44% in baseline). Qualita- participating teams of COBES students to understand
tively, there was evidence of more residents cleaning the beliefs and behaviors of people in a village setting
potential breeding places for mosquitoes around their as they treated patients while carrying out a health
homes. A general trend in reduction of malaria morbid- information intervention. The project placed these
ity and mortality was noted over the intervention pe- medical students, many from urban backgrounds, in a
riod. This observation is synonymous with similar stud- challenging and engaging environment where they testies that have demonstrated that “malaria control can be ed their clinical abilities and learned communication,
significantly improved in rural areas, if caregivers are education, and research skills. The main challenge
adequately empowered through appropriate health edu- experienced by the students was that of not knowing
cation intervention”2; however, change in attitude re- the local language; to remedy this, local interpreters
were engaged. Furthermore, the students were taking
quires a longer period to realise.2,6
care of patients at MHC as well as carrying out the inThe downward trend in malaria morbidity and mor- formation intervention and bed net observation activitality based on records at MHC could be evidence of ties. Future initiative should consider taking issues
the community’s engagement in taking control of their of time management into consideration.
health, as also noted by Gosh et al.6 However, given
that the intervention programs were not specifically The objective of the collaborative effort -- to encourdesigned to rigorously assess impact on morbidity and age community ownership and welcome the thoughts
African Health Sciences Vol 14 Issue 4, December 2014
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and ideas of the community as critical to the research
process was embraced by the local population and all
the partners. Positive experiences and lessons learnt
from this project could be strengthened or replicated at
COBES sites across the country.
Conclusion
This iterative process between the partners and the
community over three years has produced both unique
teaching tools as well as potentially life changing experiences. The combination of clinical work in a rural
environment, hands on development and implementation of communication/education tools, and engagement in an observational study using a new information technology application teaching basic research
skills. It has enhanced the experience of future doctors,
whose backgrounds have been limited by the walls and
wires of urban environments, to include the wealth of
learning available through outreach in a rural community and to participatory engagements leveraged by the
power of information technology. Observations over
the three years reflect an interest by the local people in
taking control of their own health and modest positive
health outcomes.
Acknowledgements
People of Mifumi village; Principal Nurse-in-charge
Goretti Athieno, health educator Bernard Owor, and
team of health workers at Mifumi Health Center; MIFUMI Project: Atuki Turner, Glyn Turner, Patrick
Ndira; Conrad Joseph Ojwang, MD; Anthony Okoth,
MD; the HealthNest team: Harold Mugeni and Catherine Kizza; Simon Liu, PhD and NLM OCCS team:
Wei Ma, Chandra Kola, and Mathew Rothstein; Medical Educational Partnership Initiative (MEPI); COBES
leadership Drs. Andrew Mwanika and Isaac Okello;
David Okumu MD, District Health Office Tororo; William Lubega and Nelson Igaba; COBES student teams
of College of Health Sciences, Makerere University;
Prof James Tumwine, Alison Oppenheim, Susan Buyer, Donald A.B. Lindberg, MD, Director, U.S. National
Library of Medicine and NLM staff who have given
so graciously of their time and support; The Fulbright
Program, US Department of State’s Bureau of Education and Cultural Affairs.
Conflict of interest
None of the authors has potential conflict of interest.
References
1. Alilio M, M. H.-J. (2007). Broken Promise? Taxes and
Tariffs on Insecticide Treated Mosquito Nets. Am. J.
887

Trop. Med. Hyg., 77(Suppl 6) , pp. 227-231.
2. Amoran, O. E. (2013 Mar-Apr). Impact of health
education intervention on malaria prevention practices
among nursing mothers in rural communities in Nigeria. Nigerian Medical Journal , 54(2), 115-122.
3. Athieno, S. G. (2009, 7-November). Nursing sister,
In-charge Mifumi Health Center. (J. Royall, Interviewer)
4. Breman JG, A. A. (2007). Defining and Defeating the
Intolerable Burden of Malaria III. Progress and Perspectives. Am. J. Trop. Med. Hyg., 77(Suppl 6) , pp. vi-xi.
5. Brown, E. (2014, February 01). Malaria 101 and Key
Facts. Retrieved May 20, 2014, from The Borgen Project: http://borgenproject.org/malaria-101-2/
6. Gosh SK, P. R. (2006). A community-based health
education programme for bio-environmental control
of malaria through folk theatre (Kalajatha) in rural India. Malaria Journal , 5:123.
7. Ingabire CM, A. J. (2014). Community mobilization
for malaria elimination: application of an open space
methodology in Ruhuha sector, Rwanda. Malaria Journal
, 13:167.
8. Kengeya-Kayondo JF, S. J.-B. (1994). Recognition,
treatment seeking behaviour and perception of cause
of malaria among rural women in Uganda. Acta Trop.,
58(3-4) , 267-73.
9.Kigozi R, B. S. (2012). Indoor residual spraying of
insecticide and malaria morbidity in a high transmission
intensity area of Uganda. PLoS One , 7(8):e42857.
10. Klose, C. (2010, 21-May). Fighting Malaria, Digitally. Retrieved 2013, 10-August from National Library of Medicine, nlm in focus: http://infocus.nlm.
nih.gov/2010/05/fighting-malaria- digitally.html
11. Lengeler C, G. M. (2007). Quick Wins Versus Sustainability: Options for the Upscaling of InsecticideTreated Nets. Am. J. Trop. Med. Hyg., 77(Suppl 6) , pp.
222-226.
12. Lwin MM, S. M. (2014). Improving malaria knowledge and practices in rural Myanmar through a village
health worker intervention: a cross-sectional study.
Malaria Journal , 13:5.
13. Malaria Consortium. (2013). Malaria Consortium in
Uganda. Retrieved 2013, 3-August from Malaria Consortium -Our work in Uganda: http://www.malariaconsortium.org/where-we-work/uganda-mainpage.htm
14. MIFUMI. (2013). MIFUMI Health Center. Retrieved 2013, 3-August from The MIFUMI Project:
http://www.mifumi.org/project_main.php?id=31
15. National Library of Medicine. (2013, 13-June).
About the National Library of Medicine.Retrieved
2013, 3-August from US National Library of Medicine,
National Institutes of Health:http://www.nlm.nih.
gov/about/index.html

African Health Sciences Vol 14 Issue 4, December 2014

16.National Library of Medicine. (2011). Tutorials
for Africa: Malaria. Retrieved 2013, 8-August from
MedlinePlus:http://www.nlm.nih.gov/medlineplus/africa/malaria.html
17. Nuwaha, F. (2002). People's perception of malaria
in Mbarara, Uganda. Trop Med Int Health, 7(5) , 462-70.
18. Roll Back Malaria Partnership. (2013, 25-April).
World Malaria Day; 25 April 2013; Invest in the Future: Defeat Malaria. Retrieved 2013, 3-August
from Roll Back Malaria: http://www.rollbackmalaria.org/worldmalariaday/Keep-up-momentum.html
19. Royall, J. (2009). Strategies for positive outcomes:
can information technology make a difference in
health in Africa. Stud Health Technol Inform , 149:58-73.
20. The Global Fund to Fight Aids, Tubercolosis and
Malaria. (2013). Fighting Malaria. Retrieved 2013,
3-August from The Global Funds to Fight

Aids, Tubercolosis and Malaria: http://www.theglobalfund.org/en/about/diseases/Malaria/
21. The MIFUMI Project. (2013). Who we are. Retrieved 2013, 3-August from The Mifumi Project:
http://www.mifumi.org/about.php. Uganda Bureau of
Statistics. (2009, 6-February). Uganda Bureau of Statistics. Retrieved 2013, 23-October from 2002 Census
Results:http://www.ubos.org/?st=pagerelations2&id=
16&p=related%20pages%202:2002%20Census%2 Results
22. Uganda Bureau of Statistics. (2009, 9-February).
Uganda Bureau of Statistics. Retrieved 2013, 23-October from 2002 Uganda Population and Housing
Census, Table C1: http://www.ubos.org/onlinefiles/
uploads/ubos/census_tabulations/centableC1.pdf
23. http://www.cdc.gov/malaria/about/biology/mosquitoes/index.html).

African Health Sciences Vol 14 Issue 4, December 2014

888

