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Abstract

Background: A randomised controlled trial (RCT) on integrated malaria prevention, which advocates the use of several
malaria prevention methods holistically, has been proposed. However, before conducting an RCT, it is recommended
that a feasibility study is carried out to provide information to support the main study, particularly for such a complex
intervention. Therefore, a feasibility study for an RCT on integrated malaria prevention in Uganda was conducted.

Methods: The qualitative study carried out in Wakiso District employed focus group discussions (FGDs) and key
informant interviews (KIIs) to explore community willingness to participate in the RCT as well as assess stakeholder
perspectives on the future study. The participants of the FGDs were community members, while the key informants were
selected from malaria stakeholders including Ministry of Health officials, health practitioners, local leaders, district health
team members, and community health workers (CHWs). Thematic analysis was employed with the support of NVivo.

Results: A total of 12 FGDs and 19 KIIs were conducted. Five main themes emerged from the study: malaria prevention
practices related to integrated malaria prevention; preferred malaria prevention methods in the integrated approach;
potential challenges of integrated malaria prevention; perspectives on the proposed RCT; and sustainability of integrated
malaria prevention. Despite a few methods being employed holistically in the community, insecticide-treated nets were
the most widely used and preferred method for malaria prevention mainly because they were provided free by the
government. The main challenges in the integrated approach were the high cost of some methods such as house
screening, and concerns about the potential side effects of insecticide-based methods such as indoor residual spraying.
Participants expressed high willingness to participate in the RCT to promote the use of multiple methods in their
households and community. Involvement of CHWs during implementation was proposed as a sustainability strategy for
the RCT interventions.

Conclusion: There was high willingness to participate in the proposed RCT on integrated malaria prevention. However,
high cost and perceived negative health effects from some methods were identified as potential challenges. The type of
methods to be included as well as sustainability mechanisms needs to be considered during the design of the RCT.

Keywords: Malaria prevention, Feasibility study, Randomised controlled trial, Integrated approach, Integrated malaria
prevention, Uganda
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Key messages regarding feasibility

� Our previous project that promoted integrated
malaria prevention in rural Uganda was well
received by the community and showed promise in
contributing to national malaria prevention efforts.
To further explore the integrated approach, a
randomised controlled trial (RCT) is needed to
quantitatively measure the public health impact of
the strategy in contributing to malaria prevention
efforts. However, there were uncertainties regarding
willingness of households to participate in the RCT,
and any challenges that may be encountered.

� Although there was high willingness to participate in
the proposed RCT on integrated malaria prevention,
high cost and perceived negative health effects from
some methods were identified as potential
challenges.

� Careful consideration is needed whilst choosing the
type and number of methods to be included in the
RCT.

Background
In 2019, it was estimated that there were 229 million
malaria cases and 409,000 deaths globally [1]. Africa has
the highest prevalence of malaria, and accounts for over
90% of all deaths from the disease with children under 5
years of age and pregnant women the most vulnerable
[2]. These figures remain high despite global malaria
estimated cases reducing by 20 million between 2010
and 2019 [1]. Estimates of the true burden of malaria
have been difficult to obtain due to many malaria cases
and deaths going unreported particularly in low- and
middle-income countries (LMICs) [3]. This implies that
the current malaria burden could be much higher than
the estimates suggest. In Uganda, malaria is the leading
cause of morbidity and mortality especially among chil-
dren [4]. The disease accounts for approximately 30-50%
of outpatient care in health facilities, 15-20% of health
facility admissions, and up to 20% of all inpatient deaths
in the country, 27% of which are among children under
5 years of age [5]. Among the highest malaria burden
countries, Uganda ranks third globally on the estimated
number of cases [1]. In addition to its impact on health,
the burden of malaria on Uganda results in vast social
and economic consequences including affecting societal
engagements, contributing to high out of pocket health
expenditure, and reducing productivity at school and
work [6].
Globally, malaria prevention has mainly relied on mos-

quito vector control by using insecticide-treated nets
(ITNs) and indoor residual spraying (IRS) [1, 3]. Indeed,
malaria vector control strategies in Uganda have focused
on the use of ITNs particularly long-lasting insecticidal

nets (LLINs) and IRS. The use of LLINs in the country
has significantly increased in recent years, and house-
holds that own at least one ITN are estimated at 83%,
with 54% of households owning one ITN for every two
household members [7]. The Ministry of Health (MOH)
has provided free ITNs particularly to children under 5
years of age and pregnant women since 2006 [8, 9], most
recently distributing 27.5 million LLINs in 133 districts
across the country in 2020 [10]. These initiatives of in-
creasing access to ITNs are aimed at preventing malaria
deaths particularly among vulnerable groups in the
country. Regarding IRS, a large regional variation in its
coverage exists in Uganda due to intensive spraying in-
terventions carried out in only 14 high burden districts
in the northern and eastern parts of the country spear-
headed by the MOH and non-governmental organisa-
tions (NGOs) [7]. Countrywide, only 10% of households
had received IRS in the previous 12 months in 2018/19
compared to 74% in the IRS target districts [7]. Country-
specific studies in Uganda have shown that the use of
ITNs [11] and IRS [12] have reduced the occurrence of
malaria in areas where they have been used. However,
despite all these efforts, the burden of malaria in many
parts of the country is still high [1, 5, 13].
Although global and national malaria vector control

efforts have focused on ITNs and IRS, several other
practices can be implemented at households to reduce
mosquitoes which transmit the disease. These practices
include the following: eliminating mosquito breeding
sites notably stagnant water; installing screening in win-
dows, vents and open eaves to prevent the entry of mos-
quitoes into houses; closing windows and doors early in
the evenings to limit mosquito entry; spraying houses
with insecticides to kill mosquitoes; use of body mos-
quito repellents and larviciding. These methods, despite
being ignored in many malaria-endemic communities in-
cluding in Uganda and elsewhere [14–16], are known to
contribute to the reduction of mosquito populations,
their entry into houses, and mosquito bites hence the
occurrence of malaria [17–19]. Integrated malaria pre-
vention is therefore being explored by the research team
to reduce occurrence of the disease in Uganda [20–22].
This innovative approach advocates the use of several
malaria prevention measures in a holistic manner within
households and in communities. However, the use of all
these methods is unlikely to be feasible, with several
challenges anticipated such as the burden and time in-
volved in implementing the many practices within
households [21].
A previous project we conducted that promoted

integrated malaria prevention in rural Uganda was well
received by the community and showed promise in
contributing to national malaria prevention efforts [20].
The benefits reported by households using the integrated
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approach, assessed qualitatively, included a reduction in
the population of mosquitoes in houses, and occurrence
of malaria [21]. In addition, a related study established a
high willingness of the participants (68.6%) in using inte-
grated malaria prevention if trained [20]. To further ex-
plore the integrated approach, a randomised controlled
trial (RCT) is needed to quantitatively measure the public
health impact of the strategy in contributing to malaria
prevention efforts. However, before conducting an RCT, it
is recommended that feasibility studies are carried out to
provide information that is necessary to inform the main
study [23] particularly for such a complex intervention
[24]. Indeed, feasibility studies are crucial in providing in-
formation on implementation of the intervention includ-
ing willingness of households to participate in the RCT,
and any challenges that may be encountered. Therefore, a
qualitative feasibility study for an RCT on integrated
malaria prevention in rural communities in Uganda was
conducted.

Methods
Study design and participants
The qualitative study carried out in rural Wakiso District,
Uganda, used focus group discussions (FGDs) and key in-
formant interviews (KIIs) to explore community willingness
to participate in an RCT on integrated malaria prevention
as well as assess stakeholder perspectives on the main
study. Participants of the FGDs were identified and selected
purposively by the local council 1 (village) chairpersons and
community mobilisers in the area with guidance from the
research team. These FGDs were conducted to generate in-
formation on households’ views of participating in the pro-
posed RCT and related malaria prevention aspects. A total
of 12 FGDs were conducted, with 4 each being held for
adult men, adult women and youth, and each FGD had 8
or 9 participants. Separate FGDs for these groups were held
so that views from each of them were obtained without be-
ing compromised by being in the presence of individuals
from other categories. A total of 19 key informants were
purposively selected based on their expertise and relevance
to malaria prevention in Wakiso District and Uganda in
general. These included 2 malaria researchers, 3 health
practitioners from public health facilities, 3 local council 1
chairpersons, 3 community health workers (CHWs), 4
members of District Health Teams, 3 MOH National
Malaria Control Division officers and 1 malaria technical
personnel from an NGO. The KIIs were held to get views
on the RCT and associated issues related to integrated mal-
aria prevention. Data saturation was achieved on comple-
tion of the 12 FGDs and 19 KIIs conducted in the study.

Study area and setting
The study was carried out in Kajjansi town council in
Wakiso District, Uganda. Kajjansi town council has 11

parishes and consists of both peri-urban and rural com-
munities with an estimated population of 94,238 (45,272
males and 47,966 females), 23,992 households, and an
average household size of 3.8 [25]. The main economic
activities carried out in the area include agriculture,
small-scale trade, brick making and sand mining.
Malaria is endemic in the area and is a leading cause of
morbidity and mortality (as is the case in most parts of
the country). The town council has 3 government health
facilities of Kajjansi Health Centre IV, Nakawuka Health
Centre III and Nsaggu Health Centre II, and several pri-
vate facilities including clinics. In addition to offering
curative services for malaria (and other diseases), many
of these facilities are involved in malaria prevention ini-
tiatives such as distribution of LLINs to pregnant
women during antenatal care. CHWs also exist in the
area and are the first contact of the community with the
health system. The CHWs offer several services related
to malaria control including treatment of children under
5 years of age with malaria, pneumonia and diarrhoea
under integrated community case management of
childhood illnesses, household visiting for health im-
provement, referral of patients to health facilities and
mobilisation of the community for health interventions
such as distribution of ITNs. The town council has pre-
viously benefitted from MOH malaria prevention inter-
ventions notably receiving LLINs for the community.

Sampling and data collection
Four predominantly rural parishes of Ssisa, Ngongolo,
Nakawuka and Bulwanyi were purposively selected from
the 11 parishes in Kajjansi town council for involvement
in the study due to their higher malaria prevalence than
urban settings. In addition, rural communities were pre-
dominantly selected for the feasibility study because
these will be the target for the future main RCT. From
these parishes, 10 villages of Kagulu, Namazzi, Kasuku,
Mpumudde, Nakawuka A, Nakawuka B, Katwe, Lukose,
Bulwanyi Central and Kaama II were purposively se-
lected for the study. These villages were selected because
of having a high prevalence of malaria, as well as many
large pools of stagnating water resulting from brickmak-
ing and sand mining in the community. At least one
FGD was conducted in each of the villages, with two
villages with the most pools of water hosting two discus-
sions. These water pools are breeding places for mosqui-
toes hence playing a significant role in the transmission
of malaria in the community. Some of the FGD partici-
pants were involved in brickmaking and sandmining,
and were eager to embrace malaria prevention initiatives
since they acknowledged also being affected by malaria.
The FGDs were held in the respective villages of the par-
ticipants at a central place such as the home of the local
council 1 chairperson. KIIs were scheduled by telephone
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appointment, with the key informants suggesting the ap-
propriate date, time and location for the interviews. Due
to the COVID-19 pandemic, social distancing was main-
tained and masks were worn throughout the FGDs and
KIIs. For some key informants, the interviews were con-
ducted via telephone due to travel and meeting restric-
tions caused by the pandemic.
Semi-structured discussion and interview guides were

used for the FGDs and KIIs respectively. The guides
were piloted in a village in Wakiso District not involved
in the study, and revisions made to the tools before
actual data collection. The main revisions made were
rephrasing some questions in the translated FGD guide
to be easily understandable, and adding some more
probes to the KII guide. The guides had questions re-
lated to community participation in the proposed RCT
on integrated malaria prevention, as well as related
aspects such as current malaria prevention practices and
foreseeable challenges in the integrated approach. A
description of the proposed future RCT was included in
the guides to aid participants in responding to the ques-
tions. Both guides were developed in English and trans-
lated into Luganda, which is the local language mostly
used in the study area. All data from the FGDs were col-
lected in Luganda facilitated by a research assistant who
also recorded all proceedings of the discussions. The re-
search assistant was female and had a master’s degree in
Public Health, with experience in qualitative research.
The research assistant had no relationship with the par-
ticipants, and none of her characteristics was expected
to have any influence on the study. Most of the KIIs
were conducted and recorded in English, with some in-
terviews conducted in the local language such as with
CHWs and local leaders. The KIIs were also conducted
by the research assistant who was involved in the FGDs.

Data management and analysis
All audio recordings of the FGDs and KIIs were tran-
scribed verbatim and proof-read by the research assist-
ant to ensure an accurate record of the proceedings.
Once the transcripts were validated by the research as-
sistant, those in Luganda were translated into English,
and all were verified by the principal investigator. A the-
matic approach was employed in Nvivo12, a qualitative
data analysis software, to analyse the data. During ana-
lysis, two researchers experienced in qualitative data
analysis (DM and CN) commenced by developing a new
project in Nvivo and imported the transcriptions. There-
after, the researchers read through the imported texts of
data, which was followed by the process of data coding.
A codebook was developed through an iterative process
that involved developing codes, their definitions and
examples. The coding process involved assigning codes
defined in the codebook to raw data [26]. The codes

represented a link between parts of the text from the
data and research questions. After coding the text, the
researchers searched for connections between the vari-
ous concepts, and identified as well as grouped concep-
tually similar codes that were identified as sub-themes.
Using thematic analysis, the related sub-themes were
then grouped together to form themes. The themes gen-
erated from the data analysis are presented as the major
findings from the study. Quotations from the partici-
pants were selected and used during the presentations of
the findings as appropriate. The findings are to be dis-
seminated to the participants including through village
meetings to be organised by the local leaders and com-
munity mobilisers.

Ethical considerations
The study obtained ethical approval from Makerere
University School of Public Health Higher Degrees,
Research and Ethics Committee (866). Approval and
registration of the study by the Uganda National Council
for Science and Technology (HS999ES) was also done as
required by local guidelines. Participation in the study
was voluntary and participants provided written in-
formed consent after explaining to them the proposed
research, including the anticipated risks and potential
benefits before they took part. Data were only accessed
by the researchers and used solely for purposes of the
study.

Results
All individuals approached accepted to take part in the
study for both the FGDs and KIIs. A total of 98 partici-
pants (49 males and 49 females) were involved in the 12
FGDs, in addition to the 19 key informants. The average
duration of FGDs was 45 min whilst that of the KIIs was
30 min. Results from the study are presented under five
main themes: malaria prevention practices related to in-
tegrated malaria prevention; preferred malaria preven-
tion methods in the integrated approach; potential
challenges of integrated malaria prevention; perspectives
on the proposed RCT; and sustainability of integrated
malaria prevention.

Malaria prevention practices related to integrated malaria
prevention
From the FGDs, only a few methods in the integrated
approach were being used for malaria prevention in the
community. For this reason, use of multiple malaria
methods at households was noted to be minimal. It was
established that the most widely used method of malaria
prevention among community members was ITNs.
Participants reported that the government gave them
free ITNs as a key strategy to prevent the disease. How-
ever, some participants reported that although they were
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sleeping under ITNs, at times mosquitoes did bite them
before going to bed. To avoid mosquitoes in houses,
some participants reported that in addition to using
ITNs, they endeavoured to clear overgrown vegetation
that could potentially harbour the vectors, as well as
drain stagnant water around their homes that could act
as breeding grounds for mosquitoes.

"What I normally do to prevent malaria is making
sure that each of my children have their own treated
mosquito net. As for the vegetation near my house, I
fight to see that it is short, and I also drain all the
stagnant water in the trenches." Female participant
4, FGD 1

Some community members in the FGDs reported that
they used mosquito coils at night before going to bed
since they repel mosquitoes. However, some participants
felt that mosquito coils could have harmful health effects
and instead burnt dried cow dung which produced
smoke to chase mosquitoes from households.

"I sometimes use mosquito coils while in the sitting
room where I burn them to drive away mosquitoes.
This has helped me as a means of tackling mosquitoes
before going to sleep. Youth participant 4, FGD 11

It was also established from the FGDs that some
community members used plants in the prevention of
malaria. These participants planted neem trees and
lemongrass in their compounds which they reported to
have a mosquito-repellent odour preventing mosquitoes
from getting to their houses. Other participants reported
closing windows and doors on their houses early at
sunset to prevent mosquitoes from entering.

"We also plant trees for instance lemongrass in the
compound to repel mosquitoes. This is a practice we
used to do since I was young, particularly planting
neem trees, and we would not get any mosquitoes."
Female participant 1, FGD 4

Preferred malaria prevention methods in the integrated
approach
From the FGDs, many of the participants preferred ITNs
as they were provided free of charge by the government
hence they did not spend money to buy them. In
addition, ITNs were preferred as they were noted to be
easy to maintain hygienically since they only involved
washing, and acted as a barrier between the individuals
and mosquitoes.

"First of all, the ITNs are provided to us freely by the
government, and it is so easy to keep these ITNs

clean so that’s why they are easier to use in our
households than any other method which would in-
volve the use of money that we do not have". Male
participant 3, FGD 5

Additionally, some participants including local key in-
formants preferred to instal screens in windows and
vents compared to other methods like the use of ITNs.
Since some participants complained about skin irritation
when using ITNs, installing screens on houses was seen
as a better option for these individuals as they said it
had no side effects. In addition, some participants
preferred house screening as they noted it was a long-
lasting method of preventing malaria.

"I think installing screening in windows and vents
would be a better method. With this method, those
who get skin rashes once they sleep under mosquito
nets can sleep peacefully because they would have
prevented mosquitoes from entering into their houses
by installing screens so I think that it would be a
better method to use." Local leader, Lukose village

Some malaria prevention methods were preferred be-
cause of being simple and relatively easy to implement.
For instance, some FGD participants preferred closing
windows and doors at sunset to prevent the entry of
mosquitoes into their houses or conducting practices
such as clearing overgrown vegetation in the compound.

Potential challenges of integrated malaria prevention
The main challenge that participants identified in the in-
tegrated approach was the high cost of some malaria
prevention methods. It was established that it would be
difficult to use malaria prevention methods that involved
the use of money, such as mosquito coils, body mos-
quito repellents, installing screens in windows and vents,
larviciding, insecticide spraying and IRS. In addition,
some community members mentioned that the installa-
tion of screens in windows and vents was costly and as a
result, they placed clothes in their windows and vents to
keep mosquitoes from entering their houses. Other par-
ticipants stated that they had many rooms in their
houses hence it was costly to buy insecticides and spray
all the rooms. It was also reported that as bricklaying
was a major economic activity of the community, there
were large pools of stagnant water in the area that
served as breeding grounds for mosquitoes yet larvicid-
ing was expensive.

"You may find that someone has got a six-bedroom
house which will be costly to spray all the rooms
with insecticides at once. Also, in a village like this
one, you find that next to some households, are
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bricklaying sites which leave behind large pools of
stagnant water, so larviciding here would be re-
quired but it is also expensive." Male participant 5,
FGD 7

Concerns were also raised about the potential side ef-
fects of certain malaria prevention methods on health
therefore participants were reluctant to use them. Some
participants mentioned that IRS, insecticide spraying
and mosquito coils produced fumes that may affect the
health of household members. As such, some commu-
nity members did not desire to utilise these methods for
fear of being harmful to their health including children.

"I would have loved to use a mosquito coil but I am
not comfortable with the scent it produces once it
has been lit in the house, which is a related concern
regarding the insecticide sprays as they may affect
our breathing especially because of the fumes they
produce." Youth participant 2, FGD 10

Lack of knowledge about some malaria prevention ap-
proaches was identified as a limitation that prevented
community members from using them. For example,
some participants indicated that they had never heard of
mosquito repellents neither did they know where to
obtain them. As a result, they had difficulty using such un-
known practices and instead used familiar malaria preven-
tion techniques such as ITNs and destroying mosquito
breeding sites. Similarly, some participants expressed con-
cern that they did not know where to acquire IRS services,
and lacked information on its potentially harmful effects
on human health which hindered its use.

"About the use of the IRS, we don’t know how to get
it done, we don’t have anywhere to get the service in
our area. Can IRS be harmful to an individual? At
what time should spraying be done in the house and
how would one manage to cover all the things in the
house such that you don’t spray them? We don’t
have answers to many of those questions." Male par-
ticipant 7, FGD 6

Another issue raised by participants was the inappro-
priate use of certain malaria prevention methods. From
the KIIs, it was established that some community
members did not use the ITNs given to them. A few in-
dividuals who used nets did not hang them properly
which allowed mosquitoes to bite them whilst asleep. In
addition, some community members used ITNs for un-
designated roles such as fishing as well as barriers during
poultry rearing and covering nursery beds for plants
which were favoured due to being income-generating
activities.

"We have been part of this study of evaluating the gov-
ernment programme on the distribution of mosquito
nets all over Uganda and we have witnessed that even
after nets are distributed, a month later, either people
are not using them or they are not hanging them the
right way or you’ll find people using them for fishing
or putting them to use for other purposes. So someone
will say, ‘all my plants need to be covered in the nur-
sery bed’ and instead of using the mosquito bed net for
their protection, they will just take that same net and
put it to other use that they consider more important
to them at that point." Malaria Researcher 2

In addition, the housing structure in the community,
particularly the design of the windows, made it difficult
to implement certain malaria prevention methods such
as the installation of screens in windows and vents as
noted by some key informants. In addition, due to poor
physical planning for small-sized plots in urban and
peri-urban settings, it was mentioned that some commu-
nity members lacked enough space to dig drainage chan-
nels which led to stagnation of water around houses
hence the breeding of mosquitoes.

"If there was poor physical planning on small-sized
plots, in a way it would facilitate mosquito breeding.
For example, if a house is built on most of the plot
area and there is no space for proper drainage, this
water will just stagnate leading to mosquito breed-
ing." Wakiso District Health Team member

Perspectives on the proposed RCT
From the FGDs, participants expressed their willingness
to participate in the RCT on integrated malaria preven-
tion. Some community members were willing to take part
in the RCT because they wanted to better understand the
use of the integrated approach to prevent malaria. This
understanding would enable them to implement several
malaria prevention methods in their households as well as
raise awareness on the use of the integrated approach
among other members of the community. As such, partic-
ipants said it would prevent malaria and promote health
in the area, as well as save money that would have been
spent on medical expenses for malaria treatment.

"Yes, we would give in our time and participate in
the RCT so that we can gain more knowledge about
the multiple methods of malaria prevention in our
households so that we can also go back to our com-
munities and teach the rest of the members about
these methods." Male participant 1, FGD 8

A variety of views and opinions were expressed by the
key informants on the RCT on integrated malaria
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prevention. There were positive views from the key in-
formants regarding the training of community members
on integrated malaria prevention as part of the RCT. For
instance, majority of the key informants noted that since
the study would involve several households, community
members involved would gain knowledge and also sensi-
tise others hence increasing awareness on the use of
multiple malaria prevention methods holistically. The
key informants also emphasised that some community
members had poor perceptions regarding some malaria
prevention methods such as insecticide spraying which
they believed might be harmful to their health. There-
fore, sensitising community members about malaria pre-
vention methods as part of the RCT would contribute to
increasing community awareness on the use of non-
conventional methods.

"Being a large scale study, it will help that those
people who are trained will go back and sensitise
others. For instance, if they are 10 people trained
and they also sensitise 10 more others and those 10
sensitise other 10 more people, then the message re-
garding malaria prevention would have spread
among a large portion of the community." CHW,
Ngongolo parish

The proposed RCT was also noted to potentially have
other benefits beyond malaria prevention. For instance,
some key informants mentioned that malaria prevention
methods such as maintaining sanitation through drain-
ing stagnant water and clearing overgrown vegetation
would also prevent diarrhoeal diseases as well as other
vectors and vermin such as snakes that might be harm-
ful to people.

"Keeping good sanitation at home is not only good
for preventing malaria but also other diseases as
well such as diarrhoea and so many other illnesses
that one can get through poor conditions." Health
practitioner, Kajjansi Health Centre IV

From the key informants, it was reported that the use
of multiple malaria prevention methods holistically
meant that community members involved in the RCT
would be exposed to a variety of methods from which
to choose approaches that they preferred to implement
in their households. In addition, the key informants
noted that having a wide range of methods meant that
people who may not use some methods such as ITNs
because of reasons such as skin irritation, would be
able to implement other methods such as closing their
doors and windows early in the evenings or installing
screening in windows and vents to prevent the entry of
mosquitoes.

"The proposed study is very good because it helps
each person to choose for themselves the preferred
method they can use to prevent malaria. For in-
stance, one can choose to use an ITN or insecticide
spraying if it happens to be the easier method for
them to implement in the prevention of malaria."
CHW, Ngongolo parish

Sustainability of integrated malaria prevention
There were various opinions provided by the partici-
pants regarding the sustainability of the interventions in
the proposed RCT. From the key informants, it was
mentioned that CHWs needed to be involved in the
proposed RCT as this would then ensure sustainability
of the malaria prevention methods in the community. It
emerged that if CHWs were involved, they would
continue with their roles of health education and
community visits to encourage community members to
implement malaria prevention methods holistically even
after completion of the study. In addition, the FGD par-
ticipants reported that they would be keen to continue
with the use of multiple methods in malaria prevention
beyond the RCT to continue preventing malaria in their
settings.

"Involving CHWs in the study would be crucial be-
cause even though the project would have ended,
they will stay behind. CHWs can work together to
make sure that the community continues implement-
ing the various malaria prevention methods. There-
fore, they would remain performing their routine
roles in their communities concerning health promo-
tion for malaria prevention." CHW, Kitende parish

Furthermore, it was established that since some of the
malaria prevention methods did not require much
money to implement, they would be easy to sustain in
the community. For instance, from the FGDs, some
community members reported that they would continue
with the implementation of malaria prevention methods
such as clearing overgrown vegetation around their
house, and draining stagnant water which do not require
money to implement.

"I would continue maintaining good sanitation,
clearing overgrown vegetation and draining away
stagnant water from my home as we wait for support
regarding the other malaria prevention methods."
Female participant 6, FGD 3

However, it emerged that malaria prevention methods
that are costly to implement would be harder to sustain
by community members. For instance, from the FGDs,
community members reported that they would only
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implement IRS and larviciding during the RCT hence
may not implement these methods beyond the study
since they were expensive. The key informants added
that since most community members in rural settings
were low-income earners, it would be difficult for them
to buy larvicides to use in large water pools of water as
these were expensive. As such, the key informants
emphasised that malaria prevention methods such as lar-
viciding would only be sustainable if community mem-
bers acquired continuous support from the government
or elsewhere.

"There are some methods that we cannot continue
implementing after the study because they are ex-
pensive, and we cannot afford them for instance lar-
viciding in large pools of stagnant water.
Additionally, despite the effect of IRS lasting for six
months, I would not afford to continue using this
method beyond the study unless I receive external
support." Female participant 7, FGD 7

Discussion
Our study explored the feasibility of an RCT on inte-
grated malaria prevention in rural communities in
Uganda. Five major themes emerged from the study
reflecting community and stakeholder perspectives con-
cerning the integrated approach to preventing malaria.
These themes were as follows: malaria prevention prac-
tices related to integrated malaria prevention; preferred
malaria prevention methods in the integrated approach;
potential challenges of integrated malaria prevention;
perspectives on the proposed RCT and sustainability of
integrated malaria prevention. This study builds on our
previous work that explored experiences [1, 2], know-
ledge, practices and perceptions [1, 3–5], as well as the
impact [6] of using integrated malaria prevention, some
of which recommended conducting an RCT on the sub-
ject in future [2]. This increasing evidence on the inte-
grated approach will not only inform our future research
but also be used by other investigators interested in the
use of multiple methods to prevent malaria at house-
holds and in the community. Such evidence on strategies
to prevent malaria beyond ITNs and IRS is needed as
part of national and global efforts to control the disease
[27]. Indeed, the Uganda Malaria Reduction and Elimin-
ation Strategic Plan 2021-2025 recommends the use of a
mix of interventions for various contexts to control the
disease [28].
From the study, ITNs remain the major method of

malaria prevention similar to other studies in the coun-
try [29–32]. This finding is not surprising considering
government efforts to promote the method through rou-
tine distribution of LLINs to the populace for many
years [30–33]. The negative effects reported with the use

of nets included skin irritations which could be due to
non-observance of instructions before their use such as
not hanging the treated nets outdoors for 24 h before
usage as recommended by the MOH [33]. Skin-related
symptoms such as skin eruption, pruritus and paraesthe-
sia have been noted as side effects from the chemicals
used in the treatment of ITNs but these usually last a
short period of time [34]. The practice of having the net
outdoors reduces such skin effects that could emerge
from their use. Misuse of nets such as for fishing and
poultry rearing by some community members was noted
in our study as well as other studies in Uganda and else-
where [29, 35] which reduces the effectiveness of the
method. Dealing with side effects and misuse of nets re-
quires constant sensitisation and providing information
to the community regarding good ITN practice and ben-
efits. An interesting finding from our study was the use
of plant repellents in the prevention of malaria, also re-
ported by previous studies in Uganda [36, 37] and else-
where [38]. Plant repellents for malaria prevention
expand the list of choices for integrated malaria preven-
tion hence need further research to support their en-
hanced use within the community.
A major finding from this study was the high willing-

ness among community members to participate in the
RCT which is promising. In our earlier research, we
established that community members appreciated the in-
tegrated approach [3, 6, 7] and it led to an improvement
in knowledge and related practices as well as reduction
of malaria morbidity and mortality [1, 7]. Other studies
elsewhere have also shown a high willingness of commu-
nity members to support malaria control interventions
beyond ITNs and IRS [39, 40]. Previous concerns and
challenges in the use of several malaria prevention inter-
ventions holistically have been related to high costs,
methods being many hence time consuming, limited
knowledge on some methods and potential negative
health effects [22, 40, 41]. Similar issues were highlighted
in our study which require careful consideration in the
design and implementation of the RCT especially as they
would influence adoption of practices. The RCT would
also need to provide sufficient information regarding the
various methods in the integrated approach to fill the
available knowledge gap that could affect practices.
There is also a need to carefully consider the number of
methods to be included in the RCT taking into consider-
ation the community preferences and barriers.
Our study participants emphasised the need for sus-

tainability of the interventions beyond the proposed
RCT. Sustainability measures suggested included the use
of CHWs during implementation which provides a great
opportunity to ensure continuity of services beyond the
study. Indeed, CHWs play a critical role in malaria
control in many LMICs providing education to their
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communities, mobilising communities to take up
interventions and treatment of children under 5 years
[42, 43]. Therefore, prior involvement of CHWs in mal-
aria control in the area suits their involvement in the
RCT including community mobilisation, uptake of inter-
ventions and continued use of various malaria prevention
methods after the study. CHWs have supported several
community-based interventions for malaria control in
many countries particularly in sub-Saharan Africa [44]
which experiences could inform the RCT. Use of available
resources in the community in the design of the RCT in-
cluding CHWs is likely to lead to positive outcomes. It is
also worth noting that sustainability of interventions in the
integrated approach will also be determined by the methods
promoted in the RCT as established in the study. Indeed,
evidence suggests that malaria prevention methods that are
costly such as larviciding are likely not to be used by com-
munities without any external support [45].
A strength of this study is that it contributes import-

ant information regarding feasibility of the RCT on inte-
grated malaria prevention which builds on the growing
literature on integrated vector management. In addition,
holding separate FGDs for women, men and youth en-
sured the various groups provided detailed information
which could have been different if they had been com-
bined. However, due to the COVID-19 pandemic restric-
tions in Uganda during data collection, some of the
interviews were conducted remotely which rendered
some interactions shorter as well as limited observance
of non-verbal communication.

Conclusions
There was high willingness among community members to
participate in the proposed RCT on integrated malaria pre-
vention due to the desire to learn about various approaches
to prevent the disease. However, there were limitations
identified in using multiple approaches to prevent malaria
including high cost, and perceived negative health effects
from the insecticide-based methods. Careful consideration
needs to be given whilst choosing the type and number of
methods to be included in the RCT. Along with the inter-
ventions, sustainability mechanisms need to be embedded
in the RCT to ensure that the malaria prevention methods
promoted have long-term benefits to the communities.

Abbreviations
CHW: Community health worker; FGD: Focus group discussion;
ITN: Insecticide-treated mosquito net; IRS: Indoor residual spraying; KII: Key
informant interview; LLIN: Long-lasting insecticidal net; LMIC: Low- and
middle-income country; MOH: Ministry of Health; NGO: Non-governmental
organisation; RCT: Randomised controlled trial

Acknowledgements
We thank the local leaders including community mobilisers for their support
during data collection. Our appreciation also goes to all study participants
for their contribution to the study.

Authors’ contributions
DM conceptualised the study and was involved in data collection, analysis
and manuscript writing. CN and RN were involved in data collection, analysis
and manuscript writing. JCS and MBM were involved in conceptualising the
study, interpretation of results and manuscript writing. All authors read and
approved the final manuscript.

Funding
The study was funded by the Africa Research Excellence Fund (AREF) grant
number MUSOKEMRF-157-0013-F-MUSOK as part of a career development
fellowship. The funder did not have any role in the design of the study and
collection, analysis and interpretation of data, as well as in writing the
manuscript.

Availability of data and materials
Data and materials of the study are available from the corresponding author
on reasonable request.

Declarations

Ethics approval and consent to participate
Ethical approval to conduct the study was obtained from Makerere
University School of Public Health Higher Degrees, Research and Ethics
Committee (866). The study was also approved by the Uganda National
Council for Science and Technology (HS999ES). Participation in the study
was voluntary and participants provided written consent before they took
part.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Disease Control and Environmental Health, School of Public
Health, College of Health Sciences, Makerere University, Kampala, Uganda.
2Department of Applied Sciences, School of Sciences, Nkumba University,
Entebbe, Uganda.

Received: 29 March 2021 Accepted: 30 July 2021

References
1. World Health Organization. World Malaria Report. 20 years of global

progress and challenges. Geneva: WHO; 2020. p. 2020.
2. Kimbi HK, Nkesa SB, Ndamukong-Nyanga JL, Sumbele IU, Atashili J, Atanga

MB. Knowledge and perceptions towards malaria prevention among
vulnerable groups in the Buea Health District, Cameroon. BMC Public
Health. 2014;14(1):883. https://doi.org/10.1186/1471-2458-14-883.

3. Lynch C, Hewitt S. Malaria in the Asia-Pacific: burden, success and
challenges. Background paper for the Malaria 2012: Saving Lives in the Asia-
Pacific Conference by the AusAID Health Resource Facility: Mott MacDonald
Australia Ltd; 2012.

4. Ministry of Health. Health Sector Development Plan 2015/16 – 2020/21.
Kampala: Ministry of Health; 2015.

5. Ministry of Health. National Malaria Control Program. Kampala: Ministry of
Health; 2020. https://www.health.go.ug/programs/national-malaria-control-
program/. Accessed 20 July 2020

6. Orem JN, Kirigia JM, Azairwe R, Kasirye I, Walker O. Impact of malaria
morbidity on gross domestic product in Uganda. Int Arch Med. 2012;5(1):12.
https://doi.org/10.1186/1755-7682-5-12.

7. Uganda National Malaria Control Division (NMCD). Uganda Bureau of
Statistics (UBOS), Inner City Fund (ICF). Uganda Malaria Indicator Survey
2018-19. Kampala and Maryland: NMCD, UBOS, and ICF; 2020.

8. Yeka A, Gasasira A, Mpimbaza A, Achan J, Nankabirwa J, Nsobya S, et al.
Malaria in Uganda: challenges to control on the long road to elimination: I.
Epidemiology and current control efforts. Acta Trop. 2012;121(3):184–95.
https://doi.org/10.1016/j.actatropica.2011.03.004.

9. Malaria Consortium. Historic campaign delivers mosquito nets to every
household across Uganda. Kampala: Malaria Consortium; 2014. http://www.

Musoke et al. Pilot and Feasibility Studies           (2021) 7:155 Page 9 of 10

https://doi.org/10.1186/1471-2458-14-883
https://www.health.go.ug/programs/national-malaria-control-program/
https://www.health.go.ug/programs/national-malaria-control-program/
https://doi.org/10.1186/1755-7682-5-12
https://doi.org/10.1016/j.actatropica.2011.03.004
http://www.malariaconsortium.org/news-centre/historic-campaign-delivers-mosquito-nets-to-every-household-across-uganda.htm


malariaconsortium.org/news-centre/historic-campaign-delivers-mosquito-
nets-to-every-household-across-uganda.htm. Accessed 15 March 2015

10. Ministry of Health. Launch of the LLIN Mosquito Net Campaign 2020.
Kampala: Ministry of Health; 2020. https://www.health.go.ug/cause/launch-
of-the-llin-mosquito-net-2020-campaign. Accessed 10 December 2020

11. Clark TD, Greenhouse B, Njama-Meya D, Nzarubara B, Maiteki-Sebuguzi C,
Staedke SG, et al. Factors determining the heterogeneity of malaria
incidence in children in Kampala, Uganda. J Infect Dis. 2008;198(3):393–400.
https://doi.org/10.1086/589778.

12. Steinhardt LC, Yeka A, Nasr S, Wiegand RE, Rubahika D, Sserwanga A, et al.
The effect of indoor residual spraying on malaria and anemia in a high
transmission area of northern Uganda. Am J Trop Med Hyg. 2013;88(5):855–
61. https://doi.org/10.4269/ajtmh.12-0747.

13. Kigozi SP, Kigozi RN, Sebuguzi CM, Cano J, Rutazaana D, Opigo J, et al.
Spatial-temporal patterns of malaria incidence in Uganda using HMIS data
from 2015 to 2019. BMC Public Health. 2020;20(1):1913. https://doi.org/10.11
86/s12889-020-10007-w.

14. Ssempebwa JC, Etajak S, Guwatudde D, Musoke MB. Knowledge and
practices on malaria prevention in two rural communities in Wakiso District,
Uganda. Afr Health Sci. 2015;15(2):401–12.

15. Ruberto I, Camara S, Banek K, Loua MK. Knowledge, attitudes and practices
of malaria control among communities from the health district of
Forécariah in the Republic of Guinea, West Africa. J Vector Borne Dis. 2014;
51:119–27.

16. Bocoum FY, Belemsaga D, Adjagba A, Walker D, Kouanda S, Tinto H. Malaria
prevention measures in Burkina Faso: distribution and households
expenditures. Int J Equity Health. 2014;13(1):108. https://doi.org/10.1186/s12
939-014-0108-0.

17. Ng’ang’a PN, Shililu J, Jayasinghe G, Kimani V, Kabutha C, Kabuage L, et al.
Malaria vector control practices in an irrigated rice agro-ecosystem in
central Kenya and implications for malaria control. Malar J. 2008;7(1):146.
https://doi.org/10.1186/1475-2875-7-146.

18. Tusting LS, Ippolito MM, Willey BA, Kleinschmidt I, Dorsey G, Gosling RD,
et al. The evidence for improving housing to reduce malaria: a systematic
review and meta-analysis. Malar J. 2015;14(1):209. https://doi.org/10.1186/s12
936-015-0724-1.

19. World Health Organization. Vector control. Methods for use by individuals
and communities. Geneva: WHO; 1997.

20. Musoke D, Karani G, Ssempebwa JC, Musoke MB. Integrated approach to
malaria prevention at household level in Uganda: experiences from a pilot
project. Malar J. 2013;12(1):327. https://doi.org/10.1186/1475-2875-12-327.

21. Musoke D, Karani G, Ndejjo R, Okui P, Musoke MB. Experiences of
households using integrated malaria prevention in two rural communities
in Wakiso district, Uganda: a qualitative study. Malar J. 2016;15:313.

22. Musoke D, Miiro G, Karani G, Morris K, Kasasa S, Ndejjo R, et al. Promising
perceptions, divergent practices and barriers to integrated malaria
prevention in Wakiso District, Uganda: a mixed methods study. PLoS One.
2015;10(4):e0122699. https://doi.org/10.1371/journal.pone.0122699.

23. Lancaster GA. Pilot and feasibility studies come of age! Pilot Feasibility Stud.
2015;1(1):1. https://doi.org/10.1186/2055-5784-1-1.

24. Medical Research Council (MRC). Developing and evaluating complex
interventions: new guidance: MRC; 2016. https://www.mrc.ac.uk/documents/
pdf/complex-interventions-guidance/. Accessed 25 June 2017

25. Uganda Bureau of Statistics. National Population and Housing Census 2014.
Provisional Results. Kampala: UBOS; 2014.

26. DeCuir-Gunby JT, Marshall PL, McCulloch AW. Developing and using a
codebook for the analysis of interview data: an example from a professional
development research project. Field Methods. 2011;23(2):136–55. https://doi.
org/10.1177/1525822X10388468.

27. Williams YA, Tusting LS, Hocini S, Graves PM, Killeen GF, Kleinschmidt I, et al.
Expanding the vector control toolbox for malaria elimination: a systematic
review of the evidence. Adv Parasitol. 2018;99:345–79. https://doi.org/10.101
6/bs.apar.2018.01.003.

28. Ministry of Health. Uganda Malaria Reduction and Elimination Strategy
Strategic Plan 2021 - 2025. Kampala: Ministry of Health; 2021.

29. Taremwa IM, Ashaba S, Adrama HO, Ayebazibwe C, Omoding D, Kemeza I,
et al. Knowledge, attitude and behaviour towards the use of insecticide
treated mosquito nets among pregnant women and children in rural
Southwestern Uganda. BMC Public Health. 2017;17(1):794. https://doi.org/1
0.1186/s12889-017-4824-4.

30. Roberts D, Matthews G. Risk factors of malaria in children under the age of
five years old in Uganda. Malar J. 2016;15(1):246. https://doi.org/10.1186/s12
936-016-1290-x.

31. Sangaré LR, Weiss NS, Brentlinger PE, Richardson BA, Staedke SG, Kiwuwa
MS, et al. Determinants of use of insecticide treated nets for the prevention
of malaria in pregnancy: Jinja, Uganda. PLoS One. 2012;7(6):e39712. https://
doi.org/10.1371/journal.pone.0039712.

32. Ssempiira J, Nambuusi B, Kissa J, Agaba B, Makumbi F, Kasasa S, et al. The
contribution of malaria control interventions on spatio-temporal changes of
parasitaemia risk in Uganda during 2009–2014. Parasit Vectors. 2017;10(1):
450. https://doi.org/10.1186/s13071-017-2393-0.

33. Ministry of Health. Press statement on the mosquito net distribution
campaign in Kampala and Wakiso district. Kampala: Ministry of Health; 2017.
https://www.health.go.ug/wp-content/uploads/2019/12/press-statement-Wa
ve-6-Nov-21-1-Final.pdf. Accessed 30 January 2021

34. Lu G, Traoré C, Meissner P, Kouyaté B, Kynast-Wolf G, Beiersmann C, et al.
Safety of insecticide-treated mosquito nets for infants and their mothers:
randomized controlled community trial in Burkina Faso. Malar J. 2015;14(1):
527. https://doi.org/10.1186/s12936-015-1068-6.

35. Larsen DA, Makaure J, Ryan SJ, Stewart D, Traub A, Welsh R, et al. Implications
of insecticide-treated mosquito net fishing in lower income countries. Environ
Health Perspect. 2021;129(1):15001. https://doi.org/10.1289/EHP7001.

36. Anywar G, van’t Klooster CI, Byamukama R, Wilcox M, Nalumansi PA, de
Jong J, et al. Medicinal plants used in the treatment and prevention of
malaria in Cegere Sub-County, Northern Uganda. Ethnobot Res Appl. 2016;
14:505–16. https://doi.org/10.17348/era.14.0.505-516.

37. Tabuti JR. Herbal medicines used in the treatment of malaria in Budiope
County, Uganda. J Ethnopharmacol. 2008;116(1):33–42. https://doi.org/10.1
016/j.jep.2007.10.036.

38. Willcox M, Burford G, Bodeker G. An overview of ethnobotanical studies on
plants used for the treatment of malaria. Trad Med Plants Malaria. 2004;187:197.

39. Castro MC, Tsuruta A, Kanamori S, Kannady K, Mkude S. Community-based
environmental management for malaria control: evidence from a small-
scale intervention in Dar es Salaam, Tanzania. Malar J. 2009;8(1):57. https://
doi.org/10.1186/1475-2875-8-57.

40. Opiyo P, Mukabana WR, Kiche I, Mathenge E, Killeen GF, Fillinger U. An
exploratory study of community factors relevant for participatory malaria
control on Rusinga Island, western Kenya. Malar J. 2007;6(1):48. https://doi.
org/10.1186/1475-2875-6-48.

41. Musoke D, Karani G, Morris K, Ndejjo R, Atusingwize E, Guwatudde D, et al.
Integrated approach to malaria prevention at household level in rural
communities in Wakiso district, Uganda: impact evaluation of a pilot project.
Afr Health Sci. 2018;18(4):1144–56. https://doi.org/10.4314/ahs.v18i4.35.

42. Perry HB, Zulliger R, Rogers MM. Community health workers in low-, middle-
, and high-income countries: an overview of their history, recent evolution,
and current effectiveness. Annu Rev Public Health. 2014;35(1):399–421.
https://doi.org/10.1146/annurev-publhealth-032013-182354.

43. Haines A, Sanders D, Lehmann U, Rowe AK, Lawn JE, Jan S, et al. Achieving child
survival goals: potential contribution of community health workers. Lancet. 2007;
369(9579):2121–31. https://doi.org/10.1016/S0140-6736(07)60325-0.

44. Christopher JB, Le May A, Lewin S, Ross DA. Thirty years after Alma-Ata: a
systematic review of the impact of community health workers delivering
curative interventions against malaria, pneumonia and diarrhoea on child
mortality and morbidity in sub-Saharan Africa. Hum Resour Health. 2011;
9(1):27. https://doi.org/10.1186/1478-4491-9-27.

45. Tizifa TA, Kabaghe AN, McCann RS, van den Berg H, Van Vugt M, Phiri KS.
Prevention efforts for malaria. Curr Trop Med Rep. 2018;5(1):41–50. https://
doi.org/10.1007/s40475-018-0133-y.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Musoke et al. Pilot and Feasibility Studies           (2021) 7:155 Page 10 of 10

http://www.malariaconsortium.org/news-centre/historic-campaign-delivers-mosquito-nets-to-every-household-across-uganda.htm
http://www.malariaconsortium.org/news-centre/historic-campaign-delivers-mosquito-nets-to-every-household-across-uganda.htm
https://www.health.go.ug/cause/launch-of-the-llin-mosquito-net-2020-campaign
https://www.health.go.ug/cause/launch-of-the-llin-mosquito-net-2020-campaign
https://doi.org/10.1086/589778
https://doi.org/10.4269/ajtmh.12-0747
https://doi.org/10.1186/s12889-020-10007-w
https://doi.org/10.1186/s12889-020-10007-w
https://doi.org/10.1186/s12939-014-0108-0
https://doi.org/10.1186/s12939-014-0108-0
https://doi.org/10.1186/1475-2875-7-146
https://doi.org/10.1186/s12936-015-0724-1
https://doi.org/10.1186/s12936-015-0724-1
https://doi.org/10.1186/1475-2875-12-327
https://doi.org/10.1371/journal.pone.0122699
https://doi.org/10.1186/2055-5784-1-1
https://www.mrc.ac.uk/documents/pdf/complex-interventions-guidance/
https://www.mrc.ac.uk/documents/pdf/complex-interventions-guidance/
https://doi.org/10.1177/1525822X10388468
https://doi.org/10.1177/1525822X10388468
https://doi.org/10.1016/bs.apar.2018.01.003
https://doi.org/10.1016/bs.apar.2018.01.003
https://doi.org/10.1186/s12889-017-4824-4
https://doi.org/10.1186/s12889-017-4824-4
https://doi.org/10.1186/s12936-016-1290-x
https://doi.org/10.1186/s12936-016-1290-x
https://doi.org/10.1371/journal.pone.0039712
https://doi.org/10.1371/journal.pone.0039712
https://doi.org/10.1186/s13071-017-2393-0
https://www.health.go.ug/wp-content/uploads/2019/12/press-statement-Wave-6-Nov-21-1-Final.pdf
https://www.health.go.ug/wp-content/uploads/2019/12/press-statement-Wave-6-Nov-21-1-Final.pdf
https://doi.org/10.1186/s12936-015-1068-6
https://doi.org/10.1289/EHP7001
https://doi.org/10.17348/era.14.0.505-516
https://doi.org/10.1016/j.jep.2007.10.036
https://doi.org/10.1016/j.jep.2007.10.036
https://doi.org/10.1186/1475-2875-8-57
https://doi.org/10.1186/1475-2875-8-57
https://doi.org/10.1186/1475-2875-6-48
https://doi.org/10.1186/1475-2875-6-48
https://doi.org/10.4314/ahs.v18i4.35
https://doi.org/10.1146/annurev-publhealth-032013-182354
https://doi.org/10.1016/S0140-6736(07)60325-0
https://doi.org/10.1186/1478-4491-9-27
https://doi.org/10.1007/s40475-018-0133-y
https://doi.org/10.1007/s40475-018-0133-y

	Abstract
	Background
	Methods
	Results
	Conclusion

	Key messages regarding feasibility
	Background
	Methods
	Study design and participants
	Study area and setting
	Sampling and data collection
	Data management and analysis
	Ethical considerations

	Results
	Malaria prevention practices related to integrated malaria prevention
	Preferred malaria prevention methods in the integrated approach
	Potential challenges of integrated malaria prevention
	Perspectives on the proposed RCT
	Sustainability of integrated malaria prevention

	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

