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Abstract

Objective: Community-Based Participatory Research (CBPR) is founded on the principle of recognizing community members as
equal research partners in order to best understand and address their health needs. Recognizing the scarcity of CBPR in global
malaria elimination efforts, this study trained youth in Lira, Uganda to collect data on self-reported malaria prevalence, access to
prevention tools, and perceptions around behaviors to prevent malaria in their local communities.

Methods: Recruited Youth Public Health Ambassadors (YPHA) received training through comprehensive workshops on public
health topics such as WASH, vector borne diseases, and public health surveillance techniques. YPHAs distributed long lasting
insecticide treated nets (LLINs) and collected data from 512 households on malaria behaviors, knowledge, and attitudes. Results
from the surveys were analyzed using Qualtrics, Microsoft Excel, and SPSS software.

Results: Households reported owning fewer mosquito nets per household than recommended by the WHO, with only 5.71% of
households of >9 people reporting an adequate number of nets. Most respondents recognized the value of sleeping under net,
but reported barriers to doing so. Households in Aromo subcounty were 70% more likely to report using nets in the past 7 days
than households in Ayami. Households with pregnant females were more likely to report using nets in the preceding week, with
their odds increased by 63% compared to households with non-pregnant members. Households reporting sleeping under nets
as “not effective” were 75% less likely to use nets in the past 7 days compared to those who reported sleeping under nets as
“effective.”

Conclusion: The data highlight the need for improved access to LLINs, especially in homes with pregnant women/young children,
and for further community discussions on barriers to net use. It supports CBPR'’s pivotal role in empowering affected communities
to minimize the burden of malaria in northern Uganda.

The impact of this investment has been seen through Uganda’s
decreasing malaria mortality rate [2]. However, malaria remains
the second largest cause of death in the country, unchanged
since 2009, and is one of five countries that account for over half
of the malaria cases worldwide [2,3]. Moreover, although mor-
tality decreased from 6,100 to 5,027 deaths between 2015 and
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Introduction

Malaria prevention and control has received considerable atten-
tion and cross-sectoral support in Uganda. The Ugandan Minis-
try of Health and international partners such as the President’s
Malaria Initiative, the Global Fund, and the United States Peace
Corps have long championed a robust agenda to eliminate ma-
laria. There have been numerous efforts to reduce the burden
of malaria via long lasting insecticide treated nets (LLINs), in-
door residual spraying (IRS), treatment with artemisinin-based
therapies, and intermittent preventive therapy (IPT) [1].

2019, incidence increased from 7 to 13 million [2].

Griffing et al. describes how Brazil’s history of malaria controls
and current struggles are linked to historically colonist-enforced
biological and ecological methods that lacked local community
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engagement [4]. The failure to substantially reduce malaria in
Uganda may be similarly due in part to malaria prevention
interventions which are not informed by specific community
needs or behaviors.

Community-Based Participatory Research (CBPR) is an evi-
dence based research method well suited to respond to this
shortcoming and build local ownership of malaria prevention
and control. The purpose of CBPR is to engage community
members as active and equal partners in research, allowing
them to investigate issues of concern in their own communi-
ties [5]. In doing so, CBPR initiates more accurate analysis
and effective response to public health issues. CBPR principles
include building on community strengths, facilitating an eq-
uitable partnership in all research phases, fostering capacity
building among all partners, focusing on the local relevance of
public health problems, disseminating results to all partners,
and committing to long term sustainability [6].

Pursuing these principles, the University of Southern California
Global Research, Implementation, and Training (USC GRIT)
Lab, nonprofit Ray United FC (RUFC), Lira-based Children’s
Chance International (CCI), and the United States Peace Corps
partnered on a public health initiative using CBPR approach to
assess the efficacy, usage, and attitudes towards common ma-
laria prevention tools in Lira, Uganda. This paper outlines the
methods used to prepare for and carry out the CBPR study, de-
scribes the study results, and discusses the implications of both
the results and the research process.

Methods
Background preparation

In an effort to build local public health capacity and drive own-
ership of public health activity in Northern Uganda, RUFC and
CClI launched a youth focused empowerment and training pro-
gram in January 2021. The goal of the program was to train the
youth in public health concepts and skills so that they could
serve as data collectors, community educators, and advocates.
Thirty youth aged 17-22 years were recruited from 3 sub coun-
ties (Agweng, Ayami, and Aromo) in Lira District, Uganda to
serve as Youth Public Health Ambassadors (YPHA). To begin
the process of selecting youth ambassadors from these sub
counties, CCI community volunteers based in their respective
sub counties reached out to local council representatives at the
subcounty and village levels and explained the study, its objec-
tives, and the selection process. The CCI volunteers met with
parents and youth to share information about the program, and
those expressing interest were taken through the recruitment
requirements and key objectives, including age, availability,
ability to read and write in both English and Lango Language,
willingness to volunteer, and commitment to community work.
In an effort to encourage female empowerment in the commu-
nity, more girls were recruited for the YPHA program. Selec-
tion and recruitment of youth was done through a rigorous
but transparent process chaired by local council and chairper-
sons, all parents, and CCI Community Volunteers. Strategies
included interviews, riddles and brainstorming exercises, and
speeches made in front of the selection team.

After selection, the youth ambassadors received basic public
health education through a series of workshops led by RUFC

staff (primarily public health students from Makerere Univer-
sity) and student researchers in the USC GRIT lab (who joined
via Zoom). The first workshop, held in February 2021, includ-
ed interactive lessons on vector-borne disease, sanitation and
hygiene, sexual and reproductive health, risky behaviors, and
mental health. At the end of the first workshop, the YPHAs
participated in a DELPHI exercise to identify priority issues
in their communities [7]. Through this exercise, the YPHAs
identified malaria amongst the top public health priorities in
their region. A second workshop, held in April 2021, focused
on teaching public health data collection methods. During this
workshop, the YPHAs and trainers developed the methodolo-
gies and tools to collect information to better understand and
address the gaps in malaria control measures and prevention
efforts.

Study design and sample

Under the guidance of RUFC and CCI staff and volunteers, and
with technical support from USC GRIT Lab, the YPHAs carried
out a cross-sectional survey of households in Agweng, Ayami,
and Aromo sub counties on World Malaria Day, April 25, 2021.
The Lango region in which these 3 sub counties are situated has
had a consistently high malaria burden according to the 2019
Uganda Malaria Indicator Survey [8,9]. Village council lead-
ers in each subcounty helped to identify potential participants
in the study from households with community members most
susceptible to malaria morbidity and mortality, such as preg-
nant mothers, children under 5, families with orphans and vul-
nerable children, people with disabilities, and the elderly (aged
60+). Potential participants were encouraged to attend a central
World Malaria Day event to receive LLINs. YPHAS, paired with
RUFC and CCI staff, obtained written consent in the local lan-
guage from each head of household who agreed to complete the
survey when collecting their LLIN.

Adapted from existing tools including the Peace Corps’ stan-
dard malaria survey, the YPHA survey included internationally
standardized questions addressing access to resources, daily
preventive practices, and attitudes towards malaria and malaria
prevention efforts [8,10]. Male or female heads of household
filled out a census giving information on each household mem-
ber, including their age, sex, and use of mosquito nets over the
past week. After being surveyed, each household received Peace
Corps donated LLINs, the amount of which was adjusted ac-
cording to the number of household members. Survey ques-
tions and consent forms were reviewed and approved by the
USC Institutional Review Board, Gulu University Institutional
Review Board, and the Uganda National Council for Science
and Technology (UNCST).

Data management and analysis

Surveys were recorded on paper at the sites of data collection
and then entered onto Qualtrics by RUFC volunteers [11]. Fol-
lowing data collection, student researchers at the USC GRIT
Lab carried out initial data analysis using Microsoft Excel
(2021) and IBM SPSS Statistics for Windows version 27 [12].
Results were shared with, and interpreted by, the YPHAs in a
third data analysis and dissemination workshop.

Results

Data were collected from 512 households in the Lira district
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of Uganda. 27.22% of households had pregnant women, and
77.22% of households had children under 10. The popula-
tion surveyed was predominantly subsistence farmers living
in grass huts, obtaining food from their own gardens. Typical
household meal ingredients were starches (84.53%) and beans
(95.97%), with much lower reported rates of other proteins
(7.63%), greens (57.63%), and fruits (19.07%). The majority of

Table 1: Household Demographics and Malaria Tools.

households reported spraying their compounds with insecti-
cide 2-3 times per year (58.86%) and reported owning nets with
large holes (67.37%). Although 84.32% of households reported
knowing how to use their nets properly, 33.47% reported us-
ing their nets for other purposes such as fishing and livestock
(Table 1).

Demographic Value Total Agweng Aromo Ayami

Permanent (concrete) 5.86% 3.74% 4.79% 12.61%

Household Type Semi-Permanent (mud hut, brick | )5 350, 11.68% 11.64% 3.60%

with tin roof)

Temporary (grass hut) 83.79% 84.58% 83.56% 83.78%

1-2 Persons 12.71% 14.95% 6.12% 13.51%

Household Size 3-4 Persons 34.32% 37.85% 30.61% 32.43%

5-6 Persons 28.60% 23.83% 36.05% 31.53%

7+ Persons 24.16% 23.36% 27.21% 22.52%

Households Wit:npreg“am wom- 97,229 22.90% | 24.49% 39.64%

Household Members Households witlkz)children under 77 22% 76.17% 80.27% 75.68%
Subsistence Farming 94.35% 97.66% 89.80% 97.30%

Commercial Farming 2.53% 1.40% 3.40% 0.90%

Source of Household Income Petty Business 1.56% 0.00% 3.40% 1.80%
Other (e.g. wages, remittances, 1.55% 0.93% 3.40% 0.00%

nongovernmental aid)

Roman Catholic 44.44% 53.27% 44.22% 27.93%

Pentecostal 28.46% 25.70% 22.45% 36.94%

Household Religion Anglican 25.54% 18.22% 31.97% 35.14%
Muslim 0.58% 0.93% 0.68% 0.00%

Other 0.97% 1.87% 0.68% 0.00%

Own Gardens/Fields 81.80% 92.02% 70.55% 77.48%

Household Source of Food Purchase at Market 17.03% 6.10% 28.77% 22.52%
Collected from the Bush 0.78% 1.41% 0.68% 0.00%

Aid Service 0.39% 0.47% 0.00% 0.00%

Starch (posho, rice, cassava) 84.53% 86.45% 89.12% 74.77%

. . Protein 1 (beans) 95.97% 95.79% 95.92% 96.40%

Household tgfc}fli‘i meal ingre- Protein 2 (chicken, beef) 7.63% 6.07% 4.08% 15.32%
Greens 57.63% 64.02% 57.14% 45.95%

Fruits 19.07% 23.36% 21.09% 8.11%
12 times per year 23.89% 23.36% 18.37% 31.53%
Household reported frequency 2-3 times per year 58.56% 50.93% 70.75% 55.86%
of insecticide spray Never 8.46% 6.54% 10.88% 8.11%

Not sure 9.09% 19.16% 0.00% 4.50%
Households reported nets with Yes 67.37% 50.93% 80.27% 81.98%
large holes No 26.69% 49.07% 19.73% 18.02%
Households reported knowl- Yes 84.32% 78.50% 90.48% 87.39%
edge of proper net use No 12.71% 21.50% 9.52% 12.61%
Households reported using nets Yes 33.47% 28.50% 30.61% 46.85%
for Otherlfferslzgss (fishing, No 63.98% 71.50% | 69.39% 53.15%
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The percentage of households with at least one net for every two
people decreased as the number of people in each household
increased. While 74.55% of households with 1-2 people had at
least one net, only 5.71% of households with over 9 people had
at least 5 nets (Figure 1).

%% Households Upholding the 2 Persons per 1 Mosquito Net Ratio

BO.00%
H0.00%,
2 40.00%
20.00%
16.55%
0.00%
1-2 people s
1 net
# of nets in cach b

Figure 1: Percentage of households reporting adherence to the
WHO-recommended 2 persons per 1 mosquito net ratio.

9+ people
5 nots

7.8 people
# nots

# of people and cach household

Nearly half of all respondents reported using mosquito nets
> 5 nights in the preceding week. The highest percentages of
consistent net use were found among older individuals, while
youth > 10 years of age were the least likely to have consistently
slept under a net in the past week. Age (p=0.01) and pregnancy
status (p<0.001) were statistically significantly associated with
frequency of net use, with people over 60 years old and preg-
nant women reporting higher usage of mosquito nets (Table 2).

93.40% of respondents believed it was “very effective” to use nets
to prevent malaria, although 44.70% of respondents believed
it was still very likely for a pregnant woman who sleeps un-
der an insecticide treated net (ITN) every night to get malaria.
80.30% of respondents recognized malaria as a serious risk for
pregnant women, although commonly cited reasons why preg-
nant women reported not sleeping under nets were: discomfort
from heat (45.78%), inability to get comfortable (34.6%), and
inability to breathe as well (14.98%). The most commonly cited
reasons why children less than 5 years had difficulty sleeping
under nets were: lack of room (37.13%), inability to sleep as
well (31.86%), and difficulty with the size and hanging of nets
(22.14%) (Table 3).

Table 2: Frequency of mosquito net use by Sex, Pregnancy Status, and Age.

% of individuals reporting their mosquito net Always (=5 Sometimes (< 4 Never | Dor’t know P
use in the past 7 days nights) nights)

Total 47.20% 14.19% 17.83% 20.78%

Sex 0.255
Female 48.95% 13.95% 17.58% 19.51%
Male 45.26% 14.48% 18.12% 22.13%

Pregnancy Status 0.01

Pregnant 59.04% 11.70% 15.43% 13.83%
Not Pregnant 46.17% 14.43% 18.02% 21.38%

Age <0.001
0-10 years old 44.39% 14.35% 19.30% 21.96%
11-20 years old 41.69% 14.90% 19.77% 23.64%
21-40 years old 53.51% 14.05% 15.50% 16.94%
41-60 years old 56.25% 12.50% 13.64% 17.62%
61+years old 61.04% 10.39% 11.69% 16.88%

Table 3: Behaviors, knowledge, and attitudes toward malaria and mosquito nets; advantages and difficulties of babies/small children

and pregnant women sleeping under mosquito nets.

Total
Very 93.40%

Effectiveness of sleeping under a mos- Somewhat 4.47%
quito net to avoid malaria i

None 1.91%
Likelihood a pregnant women will get Very 44.70%
malaria in the next 6 months if they Somewhat 12.92%
sleep under an ITN every night None 42.37%
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Very 80.30%
Level of risk if a pregnant person gets Somewhat 7 84%
malaria
None 11.86%
Less likely to get malaria 81.01%
Better sleep 30.17%
Advantages of having babies and small Less risk of death 17.09%
children sleep under a mosquito net Less risk of anemia or other health ef-
10.55%
fects
Other (i.e. healthier babies) 6.12%
Less likely to get malaria 81.43%
Advantages of sleeping under a mosqui- Better sleep 28.90%
to net while pregnant Less risk of death 21.31%
Less risk of early delivery or miscarriage 24.26%
Other (i.e. healthier babies) 7.59%
Can't sleep alone/Not enough room 37.13%
Can't sleep as well 31.86%
Difficulty with nets (difficult to hang, too
Difficult for babies and small children to Y big/s(mall) 8 22.14%
sleep under a mosquito net ; i ;
Can't easily touch child 8.86%
Can't breathe as well 0%
Too hot 0%
Other 10.55%
Can't sleep alone/Not enough room 0%
Can't sleep as Well (can’t get comfortable 34.60%
in one place)
Difficulty with nets (difficult to hang, too 3.23%
Difficult for pregnant mothers to sleep big/small) o
under a mosquito net Can't see other children 2.74%
Can't breathe as well 14.98%
Too hot 45.78%
Other 8.02%
After adjusting for sex, presence of a pregnant woman, and at-  63% compared to households with non-pregnant members.

titude on net effectiveness, households in Aromo sub-county = Adjusting for sex, presence of a pregnant woman, and sub-
were 70% more likely to self-report using mosquito nets in the  county, households reporting sleeping under nets as being “not
past 7 days than households in Ayami subcounty. Households  effective” were 75% less likely to use nets in the past 7 days com-
with pregnant females were more likely to self-report using nets ~ pared to those who reported sleeping under nets as being “ef-
> 5 nights in the preceding week, with their odds increased by ~ fective” (Table 4).

Table 4: Variables related to net use in past 7 days.

Variables Self-Reported Mosquito Net Use in Past 7 Days
Variables Reference: Self-reported “= 5 nights” of net use in past 7 days
Predictor OR P Value ‘ 95% CI
Sex
Female 15 | 0.05 | 0.988-2.24
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Pregnant woman in the
household 1.6 0.03 1.05-2.51
Effectiveness of sleeping un-
der a malaria net (Not Effec- 0.3 0.04 0.08-0.9
tive)
Subcounty
Agweng 1.1 0.72 0.67-1.78
Aromo 1.7 0.06 0.98-2.93
(1) Compared with Males; (2) Compared with Non-Pregnant members of household; (3) Compared with people who reported
sleeping under a malaria net is effective; (4) Compared with Ayami subcounty
Reported from head of the household

Discussion

The data collected through the YPHA study provide valuable
insight into the current status of malaria prevention in three
sub counties of Lira District, Uganda. A number of key take-
aways emerged from the findings, including the influence of
household status on malaria prevention and disease outcomes,
the lack of access to and maintenance of LLINs, and the atti-
tudes and behaviors that leave household members at greater
risk of malaria infection.

The study found, unsurprisingly, that the vast majority of resi-
dents reside in temporary grass huts and rely on subsistence
farming from their personal gardens or fields for food, both
of which are found to increase exposure to mosquitoes, sub-
sequently increasing risk of malaria infection [13-15]. Low
rates of vegetable and fruit consumption also raise concerns
regarding malnutrition, which has been linked in various stud-
ies to immune dysfunction and malaria severity [16,17]. These
findings point to the broader need for socio-economic devel-
opment, infrastructure investment, and nutrition programs to
reduce the prevalence and impact of malaria in the region. The
three sub counties are among the most disenfranchised regions
of Lira district. Furthermore, the apparent difference in hous-
ing, nutrition, household size, pregnancy status, and net use/
knowledge between the three sub counties emphasizes the ne-
cessity of sub county specific interventions.

While previous studies have reported that over half of house-
holds in the Lango region have at least 1 net for every 2 people
[8], the YPHA study found that averages were much lower for
households with >3 members and that nearly no households
with >9 members had sufficient nets. These large households
are likely to house small children and young pregnant women;
however, the YPHA data indicate that older occupants in such
households are far more likely to be prioritized and sleep un-
der the available nets than younger and more vulnerable oc-
cupants. Consequently, the varying net to number of people
in the household ratio requires more reflective assessment and
highlights the need to target families with children less than 5
years of age and pregnant mothers.

Finally, while the YPHA study findings are consistent with ex-
isting data demonstrating greater net use in the Lango region
amongst households compared to overall Ugandan averages
[8], they also revealed a substantial number of households had
defective nets, were unaware of how to properly hang them, or
were using them for other purposes than intended. Moreover,

while respondents indicated that they believed nets were effec-
tive, they were far less confident that net use was sufficient to
avoid malaria infection, especially among pregnant women.
Consequently, participants may not have believed using nets
was worth the reported challenges related to their use, includ-
ing discomfort and reduced sleep. These findings reinforce the
importance of sociological and psychological frameworks of
positive norm shaping in influencing malaria preventive behav-
iors [18], particularly in guiding additional community train-
ing to address net use hesitancy and ensure nets are effectively
implemented once distributed.

There were a number of limitations to the YPHA study. One
primary limitation is potential self-report bias on reporting of
key variables such as malaria infection, use of nets for all mem-
bers of their household, and frequency of insecticide spray. For
these reasons, key variables may be over or underreported, and
the accuracy of results are limited by recall bias or lack of in-
formation. However, utilizing self-reported information gives
unique insight into the community perception of the prevalence
of malaria. Compared to existing data collected in the 2018-19
Uganda Malaria Indicator Survey (MIS) [8], for example, our
surveyed participants had much higher self-reported malaria
infection in the past 6 months. This may reflect general con-
fusion about the clinical definition and diagnosis of malaria,
as opposed to other illnesses present in the communities. Such
confusion is important to recognize, as it could influence the
population’s attitudes of both the dangers of malaria and the
measures needed to prevent it. As such, the YPHA study find-
ings are valuable in suggesting that barriers to accurate malaria
testing, diagnosis, and education force communities to rely on
less accurate self-diagnosis methods.

Ultimately, while the study findings represent useful contribu-
tions to malaria scholarship and should inform local malaria
efforts in the Lira District, the distinguishing feature of this
study was its utilization of CBPR approach not commonly used
in malaria research. Malaria interventions worldwide remain
heavily saturated with hierarchical practices in which external
organizations focus on quantity and breadth of reach over un-
derstanding the unique needs of communities and engaging
in sustainable collaboration. This results in consistently poor
outcomes and a lack of overall progress in reducing the burden
of malaria in heavily impacted communities. The YPHA pro-
grams, alternatively, sought to build on community strengths
by democratizing the research process and empowering young
leaders to collect, analyze, and share their own community’s
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attitudes and behaviors (Figures 2 and 3). While community
health workers called Village Health Teams (VHTs) already
exist as the first level of the health system [19], existing stud-
ies indicate how VHTs face difficulties both serving as health
workers and making a living for themselves and their families
[20,21]. Training youth as public health ambassadors in their
communities is an effort to complement and support the work
of VHTs who have many existing responsibilities.

Furthermore, the toll of COVID-19 and the recent Ebola out-
break has led global health leaders and Uganda's health minis-
ter to emphasize once again the need to invest in health workers
and address the health worker shortage [22]. Engaging youth
is a concrete step towards inspiring the nation's future genera-
tions of health workers, from VHTs to nurses and physicians,
to strengthen Uganda's health infrastructure. In alignment
with this vision to empower youth, following the collection and
analysis of the study data, the YPHA presented their results to
their local community leaders, district officials, and the public
through in person events, workshops, radio and other media
outlets. They also presented their findings and advocated for
further investment from members of the Ugandan Parliament,
Ministry of Health, and Makerere University School of Public
Health (Figures 4 and 5).

&= <
Figure 2: Youth ambassadors participate in a training work-
shop and learn how to use tablets to collect and enter data.

-

Figure 3: Youth ambassadors participate in a workshop review-
ing data collection tools.

Figure 4: Youth ambassadors pose for a picture at Uganda’s Par-
liament Building after presenting their survey findings to mem-
bers of Parliament.

Figure 5: Youth ambassador Aoko Emily shares about her ex-
perience with the Youth Public Health Ambassador program in
a seminar at the Makerere University School of Public Health.

The study was made possible by facilitating equitable partner-
ships in all research phases through long held relationships
with the community based organization CCI in northern Ugan-
da, continuous collaboration with local community leaders and
youth, support from Ugandan RUFC staff and volunteers, part-
nership with Peace Corps, input on our study design and imple-
mentation from academics well-versed in health equity, and in-
volvement of public health students from Makerere University
and the USC GRIT Lab. These partnerships have and will con-
tinue to benefit all stakeholders in the future. The success of the
partnership, for example, has already resulted in an expanded
YPHA-lead community health assessment, including collect-
ing additional data from households, adolescents, schools, and
health facilities.

While many organizations may be eager to follow similar
community-based practices, utilizing CBPR methods often re-
quires longer investment in time and resources throughout the
research and intervention process. In addition, the difficulty
of receiving prominent federal grants and publishing peer re-
viewed studies of geographically limited CBPR studies often
disincentivizes traditional academic researchers from initiat-
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ing such projects. Yet, CBPR should be considered as a criti-
cal approach to decolonizing global health practice with the
potential to make lasting impacts on community health many
times greater than previous research models. More research is
needed to evaluate the impact of CBPR studies on participat-
ing stakeholders and communities. The YPHA program is cur-
rently undergoing an in depth evaluation of its inputs, outputs
and outcomes.

Conclusion

The YPHA CBPR study in Lira, Uganda collected valuable data
accentuating the high rates of malaria infection and weaknesses
in current prevention practices throughout the impacted com-
munities. Amidst many findings, the data pointed to the need
for

a) Increased education on prevention pathways, includ-
ing sanitation and nutrition,

b) Improved access to and use of LLINs, especially in
more rural communities and within large multi-generational
households

c) Discussion with community members, particularly
mothers, on their hesitancies of sleeping under nets when preg-
nant or of having their children sleep under nets.

Rather than relying on outside researchers and health work-
ers, this study uniquely empowered youth in the community
to survey and assess their own community’s needs. The quality
of the study results point to the great promise of CBPR in ac-
curately identifying the barriers to effective malaria prevention
in specific communities and also in aiding community-driven
solutions.

Looking forward, we recommend further research and devel-
opment of CBPR, particularly in establishing evidence based
practices and sharing case studies for CBPR youth empower-
ment and engagement. CBPR methods provide sustainable and
ethical global health practices to pave the way to our future,
and these methods will certainly be integral to the final push to
eradicate malaria.
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