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Abstract 

Background In order to reignite gains and accelerate progress toward improved malaria control and elimination, 
policy, strategy, and operational decisions should be derived from high-quality evidence. The U.S. President’s Malaria 
Initiative (PMI) Insights project together with the Université Cheikh Anta Diop of Dakar, Senegal, conducted a broad 
stakeholder consultation process to identify pressing evidence gaps in malaria control and elimination across sub-
Saharan Africa (SSA), and developed a priority list of country-driven malaria operational research (OR) and programme 
evaluation (PE) topics to address these gaps.

Methods Five key stakeholder groups were engaged in the process: national malaria programmes (NMPs), 
research institutions in SSA, World Health Organization (WHO) representatives in SSA, international funding agen-
cies, and global technical partners who support malaria programme implementation and research. Stakeholders 
were engaged through individual or small group interviews and an online survey, and asked about key operational 
challenges faced by NMPs, pressing evidence gaps in current strategy and implementation guidance, and priority 
OR and PE questions to address the challenges and gaps.

Results Altogether, 47 interviews were conducted with 82 individuals, and through the online survey, input was pro-
vided by 46 global technical partners. A total of 33 emergent OR and PE topics were identified through the con-
sultation process and were subsequently evaluated and prioritized by an external evaluation committee of experts 
from NMPs, research institutions, and the WHO. The resulting prioritized OR and PE topics predominantly focused 
on generating evidence needed to close gaps in intervention coverage, address persistent challenges faced by NMPs 
in the implementation of core strategic interventions, and inform the effective deployment of new tools.
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Conclusion The prioritized research list is intended to serve as a key resource for informing OR and PE investments, 
thereby ensuring future investments focus on generating the evidence needed to strengthen national strategies 
and programme implementation and facilitating a more coordinated and impactful approach to malaria operational 
research.

Keywords Research prioritization, Malaria control, Malaria elimination, Sub-Saharan Africa

Background
Despite significant progress over the past two decades 
in reducing malaria-related morbidity and mortal-
ity, malaria remains an important public health threat, 
especially in sub-Saharan Africa (SSA) [1]. In 2021, 
there were an estimated 247 million malaria cases and 
619,000 deaths worldwide, with greater than 90% occur-
ring in SSA [1]. Although some countries have continued 
to make progress, in many the fight against malaria has 
either slowed, stalled, or in some cases reversed in recent 
years [1, 2]. Funding for malaria prevention and control 
has also plateaued since 2015 [3, 4]. Given these trends, 
it has become increasingly important to revive efforts to 
accelerate progress so that countries get back on track to 
achieve malaria mortality and morbidity reduction goals 
and targets as defined in the World Health Organization 
(WHO) Global Technical Strategy for Malaria 2016–
2030 [5]. To reignite progress, evidence-based guidance 
is needed on best practices for malaria control and elimi-
nation, how to best tailor and target interventions at sub-
national levels for greatest impact, and how to effectively 
incorporate new tools into programmes [6–8], particu-
larly in the context of limited resources.

Research prioritization efforts for malaria to date have 
often been ad hoc. Some countries have processes to 
define national research priorities for malaria control and 
elimination, but often the resulting research agenda is not 
updated regularly, shared broadly, or tracked for progress 
[9, 10]. Further, there have not been any efforts to syn-
thesize country-defined research priorities that may have 
broader relevance across multiple country settings [9, 
10]. At a global level, previous initiatives like the Malaria 
Eradication Research Agenda (malERA) in 2011 and the 
malERA Refresh in 2017, represent robust efforts to pri-
oritize key research topics at a broader level for malaria 
eradication [8, 11], but these focused predominantly on 
priorities related to basic sciences and technology and 
development of new tools [8, 12–17]. Thus, malERA was 
less relevant for supporting national malaria programmes 
(NMPs) to address key operational challenges and bot-
tlenecks in the implementation of their programmes and 
guide evidence-based programming decisions and adap-
tations at country level.

Current donor and government investments in malaria 
control and elimination are predominantly focused on 

delivery of interventions [7]. Operational research (OR) 
and evaluation are often not prioritized for funding, as 
they may be viewed as competitive with the purchase of 
costly essential commodities [7, 18]. Within this context, 
the U.S. President’s Malaria Initiative (PMI) in partner-
ship with the Bill & Melinda Gates Foundation (BMGF) 
and the Global Fund to Fight AIDS, Tuberculosis, and 
Malaria (GFATM), expressed interest in supporting a 
country-driven research prioritization effort to bet-
ter understand country-identified research priorities 
and improve overall coordination and efficiency of OR 
and programme evaluation (PE) efforts. To do this, PMI 
funded the PMI Insights project, a multidisciplinary part-
nership tasked with generating and catalysing the use of 
OR and PE evidence to inform malaria programme deci-
sion-making, to design and implement a country-driven 
research prioritization process in collaboration with the 
Université Cheikh Anta Diop (UCAD) in Dakar, Senegal.

UCAD and PMI Insights facilitated a broad stakeholder 
consultation process to identify pressing operational 
challenges and critical evidence gaps in malaria con-
trol and elimination policy, strategy, and guidelines, and 
to define a priority list of OR and PE topics to address 
these challenges and gaps. The overarching objective of 
this effort was to foster improved alignment of country 
research priorities with those of key funding agencies to 
better coordinate and align future malaria OR and PE 
efforts.

Methods
The research prioritization process consisted of four 
main stages that were carried out between February 2021 
through February 2022: (1) design of the process (Feb–
Jun 2021); (2) synthesis of existing information (Mar–
Jun 2021); (3) gathering of stakeholder input on priority 
research topics (Jul–Oct 2021); and (4) evaluation and 
ranking of the identified research priorities against a set 
of defined evaluation criteria (Dec 2021–Feb 2022).

Stage 1: Design of the process
An overarching framework was first developed to guide 
the implementation of the process [19]. The framework 
defined the scope of the research agenda, the objec-
tives of the process, and the thematic areas for organ-
izing and synthesizing information gathered (Fig.  1). 
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Fig. 1 Overview of Malaria OR and PE prioritization setting scope and objectives
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The framework also outlined broadly the approach for 
implementing the process and the evaluation criteria 
that would be used for scoring and ranking the identified 
research priorities (Additional file 1: Table S1). A detailed 
protocol was subsequently developed to further describe 
the overall process and tools for gathering input from 
stakeholders [20]. The protocol was submitted to PATH’s 
Research Determination Committee, the National Eth-
ics Committee for Health Research in Senegal, and the 
U.S. Centers for Disease Control and Prevention, and was 
determined to be non-human subjects’ research.

Stage 2: Synthesis of existing information
A document review was conducted to capture informa-
tion on: (1) malaria operational challenges and bottle-
necks faced by NMPs within SSA in the implementation 
of their programmes; (2) evidence gaps in national or 
global malaria policy, strategy, and implementation 
guidance; and (3) outputs from recent national, regional 
(within SSA), and/or global level research prioritization 
processes. To focus on gathering more current and rel-
evant operational challenges, evidence gaps, and research 
prioritization outputs, the scope of the review was lim-
ited to documents, reports, and literature from 2015 
through 2021. The review included current or most 
recent National Malaria Strategic Plans from PMI focus 
countries, PMI Malaria Operational Plans from 2019 and 
2020, recent WHO Malaria Programme Review and Mid-
term Review reports from countries within SSA, WHO 
Evidence Review Group meeting reports, WHO Global 
Malaria Programme guideline development group meet-
ing reports, WHO Malaria Policy and Advisory Group 
meeting reports, Roll Back Malaria Working Group 
meeting reports, Cochrane reviews of specific malaria 
interventions, and reports or publications on country, 
regional, and global-level malaria research prioritization 
research outputs.

All documents were reviewed, coded, and analysed 
in the online qualitative software programme Dedoose 
using the defined thematic areas (Fig. 1). Further details 
on the methodology used for the document review and 
the full list of documents included in the review are 
available in a separate report [21]. The document review 
findings were triangulated with the findings from the 
stakeholder consultations in Stage 3 of the process.

Stage 3: Gathering stakeholder input
To gather stakeholder input, a mixed-methods approach 
was used that entailed key informant interviews (KIIs), 
focus group discussions (FGDs), and an online survey 
with individuals from five target stakeholder groups: 
NMPs in PMI focal countries within SSA; academic/
research institutions from malaria-affected countries 

in SSA; WHO country and Africa Regional Office rep-
resentatives; technical partners working in or providing 
support to malaria research or programming; and fund-
ing agency representatives from PMI, the Global Fund, 
and Bill & Melinda Gates Foundation. A stakeholder 
mapping was conducted to identify potential participants 
from these five key stakeholder groups. Partners engaged 
in the prioritization process, including PMI Insights 
consortium partners, UCAD, PMI, BMGF, and GFATM, 
were asked to provide recommendations for individuals 
to consult. RBM working group member lists and malaria 
organization and project websites were also reviewed to 
identify potential participants.

KIIs and FGDs were conducted with all target stake-
holder groups, except for technical partners. Partici-
pants for KIIs and FGDs were selected purposively 
based on their role within their organization and expe-
rience in malaria control and elimination research and/
or programming. Participant sampling was conducted 
in a way to ensure a diverse group of participants based 
on experience working in different transmission set-
tings; geographic representation was taken into account 
for stakeholders based within SSA. Selected participants 
were invited to participate in an interview via email. For 
the NMPs and research institutions, the participants 
contacted were encouraged to invite other representa-
tives from their institution to participate. Representatives 
from each of the stakeholder groups were selected to par-
ticipate in either a KII or FGD based on participant avail-
ability. For the FGDs, there was no mixing of participants 
across institutions. Altogether, 15 NMPs, 18 research 
institutions, and representatives from WHO, PMI, 
GFATM, and BMGF were targeted for KIIs and FGDs. 
KIIs and FGDs were conducted using a semi-structured 
interview guide, and were carried out in English, French, 
and Portuguese as appropriate. Participants verbally con-
sented to participate prior to the interviews. Interviews 
were conducted using Microsoft Teams or Zoom virtual 
platforms.

An online survey was used to gather inputs from tech-
nical partners identified through the stakeholder map-
ping. All identified participants from the stakeholder 
mapping (151 in total) were sent the online survey using 
the SurveyMonkey platform. The survey was shared in 
English and French, and participants were asked for writ-
ten consent for their participation. The online survey was 
available for six weeks, with up to 3 reminders sent to the 
participants.

The three main themes explored in the KIIs, FGDs, 
and online survey were similar to those investigated in 
the document review: (1) key operational challenges and 
bottlenecks experienced by NMPs in the implementation 
of their programmes; (2) evidence gaps in national and 
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global malaria policy, strategy, and implementation guid-
ance; and (3) priority OR and PE questions that could 
help to address the key challenges and identified evidence 
gaps. Data from the KIIs, FGDs, online survey, and the 
document review were analysed and organized by the key 
thematic areas in the prioritization framework, the three 
key topic areas explored (operational challenges/bottle-
necks, evidence gaps, and priority OR and PE questions), 
and across the different stakeholder groups. To identify 
which OR and PE topics would be selected for the evalu-
ation process (Stage 4), only topics that were identified 
by at least three stakeholder groups and/or through the 
document review (at least three different sources) or by 
at least three NMPs or research institutions, were prior-
itized for evaluation and ranking.

Stage 4: Evaluating and ranking the identified research 
priorities
An independent evaluation committee was formed to 
conduct the evaluation of the OR and PE priority top-
ics identified during Stage 3. The committee comprised 
17 representatives from NMPs (n = 6, one of whom 
included a former NMCP Director), research institu-
tions within malaria-affected countries (n = 9), and WHO 
(n = 2). Committee members were selected to ensure 
diverse representation across geographic areas with SSA, 
malaria area(s) of technical expertise, gender, and type of 
institution.

The evaluation process and scoring methodology 
used was adapted from the Child Health and Nutrition 
Research Initiative (CHNRI) research priority setting 

methodology [22, 23]. The six evaluation criteria used 
for the evaluation were initially defined in Stage 1 
(Table 1, Additional file 1: Table S1) and reviewed and 
agreed upon by the evaluation committee. Evalua-
tion committee members were asked to independently 
evaluate the identified topics from Stage 3 against the 
six evaluation criteria. For each evaluation criterion, 
the evaluator was asked one to two questions to assess 
whether the identified research topic satisfied the eval-
uation criteria—a total of ten evaluation questions for 
each topic (Table 1). Committee members used a five-
point Likert scale to score the topic against each eval-
uation question; however, evaluators were given the 
option to note “do not know.”

For each OR/PE topic, a research priority score (RPS) 
and average expert agreement (AEA) score was cal-
culated. The RPS score was calculated by taking the 
average score across all criteria, for each OR/PE topic. 
The AEA was calculated as the percent of evaluators 
who chose the mode for each evaluation criteria ques-
tion, averaged across the ten evaluation questions (see 
Additional file 1 for additional details). “Do not know” 
responses were not included in the calculation of the 
RPS and AEA scores. OR/PE topics were ranked high-
est to lowest by their RPS score, with a higher score 
denoting a higher level of agreement with the evalu-
ation criteria. After evaluation committee members 
independently evaluated the topics, the committee was 
convened to review the evaluation scores and provide 
recommendations for how the OR/PE topics could be 
reworded for improved clarity.

Table 1 Evaluation criteria and questions

Evaluation criteria Evaluation questions

Broad relevance Q1. Is it likely the research findings could inform policy, strategy, or implementation guidance across several (3 +) 
malaria-endemic countries?

High impact on malaria burden Q2. Does the research question address a significant barrier to achieving coverage targets of a proven or new prom-
ising malaria control or elimination intervention?
Q3. Is it likely the research would enable or lead to a substantial reduction in malaria burden or bring a setting(s) 
closer to elimination?

Improves efficiency Q4. Is it likely the research could inform how to optimize the delivery of an intervention in terms of reducing unnec-
essary costs or resources?
Q5. Is it likely the research would inform how to improve the quality or overall effectiveness of an intervention?

Addresses inequities Q6. Would populations most-at-risk for and/or most vulnerable to malaria likely benefit from the research 
after the findings have been applied or implemented?
Q7. Does answering the research question have the potential to lead to more equitable coverage of interventions 
or in the disease burden distribution in the mid- or long-term (5–10 years)?

Scalability and sustainability Q8. Does the research address an intervention or approach that could be feasibly delivered at scale by national 
malaria programmes?

Feasibility Q9. Is the research question clear and well framed?
Q10. Is it feasible to design and conduct a study in response to the research question (considerations: time and cost 
to undertake study, human resource needs, study design/methods, would receive ethical approval without major 
concerns)?
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Results
In total, 128 malaria experts provided their input 
through the KIIs, FGDs, and online survey (Table  2). 
Four NMPs and 12 research institutions did not respond 
to the invitation to participate in an interview. Of the 
initially sampled 15 NMPs and 18 malaria-endemic 
research institutions, four alternate NMPs and five 
research institutions in SSA were selected as replace-
ments from the initial sample due to non-response. No 
alternates were required for the participants from the 
WHO or funding agencies. For the document review, a 
total of 109 documents were reviewed and synthesized. 
Forty-six country- and global-level technical experts 
and researchers gave inputs through the online survey.

Pressing operational challenges and evidence gaps
The most salient operational challenges and pressing 
evidence gaps identified by stakeholders and through 
the document review are summarized by key thematic 
areas in Table  3. Many of the operational challenges 
reported impact all intervention areas and broadly 
relate to the poor-quality delivery of the interven-
tion or service, lack of or limited access to interven-
tions, and broader health systems deficiencies related 
to insufficient financial resources available to achieve 
or sustain high coverage of interventions, supply chain 
weaknesses, insufficient human resource capacity, lim-
ited and poor-quality data for decision-making, and 
poor linkages with the private sector. Stakeholders also 
noted the general lack of evidence on cost-effectiveness 
and effectiveness of several intervention areas and the 
need for more evidence on best practices or strategies 
to address the common barriers/operational bottle-
necks to delivery of high-quality and coverage of core 
interventions.

Operational research and program evaluation priorities
Altogether, 33 OR and PE topics were identified through 
the consultation and document review synthesis. The 

RPS across the 33 identified research topics ranged from 
71.5 to 87.9 (out of 100). The AEA ranged from a low of 
40.3 to a high of 67.6 (out of 100). Table  4 presents the 
ranking of the 33 topics by their RPS and includes their 
overall AEA score (see Additional file 1: Tables S2 and S3 
for the detailed scores of the research topics across each 
evaluation criterion). By key thematic area, ten OR and 
PE topics were identified for prevention; seven for chem-
oprevention and case management; five for surveillance, 
monitoring and evaluation; two for community engage-
ment and social behaviour change; and two were identi-
fied as crosscutting thematic areas. Generally, the RPS 
across the 33 topics did not range substantially, with the 
top 15 topics receiving a RPS of 80 or above.

The top three ranked OR and PE priorities were in the 
areas of prevention and chemoprevention, with the high-
est ranked topic focusing on testing and evaluating dif-
ferent delivery mechanisms to reach and sustain high 
coverage of insecticide-treated nets (ITNs) among hard-
to-reach and highest risk populations. The second and 
third ranked topics related to generating evidence on the 
effectiveness and cost-effectiveness of different combina-
tions of prevention and chemoprevention interventions, 
including addressing the combination of the new RTS, S/
AS01 malaria vaccine with chemoprevention.

Several prevention topics addressed indoor resid-
ual spraying (IRS), including testing and evaluating 
approaches for maximizing IRS impact (topic #9), 
assessing the impact of IRS and focal/reactive IRS 
(topic #10), assessing approaches for reducing the cost/
improving the efficiency of IRS (topic #14), and evalu-
ating different strategies or packages of interventions to 
prevent the resurgence of malaria cases following the 
withdrawal of IRS (topic #28). Topics related to ITNs 
included evaluating approaches to improve routine/
continuous distribution channels (topic #10) and evalu-
ating the effectiveness of social and behaviour change 
(SBC) approaches/interventions to improve ITN use 
in settings where access to ITNs is high (topic #31). A 
crosscutting prevention topic on evaluating different 

Table 2 Summary of inputs gathered and synthesized in prioritization process

Source Summary of inputs gathered

Document review 109 documents reviewed

Interviews (encompasses interviews and focus group 
discussions (FGDs))

• Interviews with 14 national malaria programmes
• Interviews with 11 malaria-endemic research institutions
• Interviews with 6 WHO representatives from sub-Saharan Africa
• Interviews with staff from 4 funding agencies (PMI (USAID/CDC), BMGF, GF, and NIH)
In total: 47 interviews/FGDs were conducted with a total of 82 participants

Online stakeholder survey 46 survey participants

All sources 128 participants
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Table 4 Overall rank of malaria operational research and programme evaluation topics

Rank Operational research/programme evaluation topic Thematic area(s) Research 
priority 
score

Average expert 
agreement score

1 Test and evaluate different delivery mechanisms to reach and sustain 
high coverage of ITNs among hard-to-reach and highest risk populations

Prevention 87.9 59.4

2 Evaluate the effectiveness and cost-effectiveness of different strategies 
for deploying the RTS, S AS01 malaria vaccine with chemoprevention 
(e.g., campaign vs. expanded programme on immunization (EPI)-linked 
vs combination campaign/EPI strategies)

Prevention and chemoprevention 86.6 53.0

3 Assess the effectiveness and cost-effectiveness of different intervention 
combinations (e.g., ITNs + IRS, ITNs or IRS + LSM, vector control + chemo-
prevention) to better understand how interventions should be com-
bined to maximize impact

Crosscutting 85.3 53.5

3 Test and evaluate approaches or interventions to reduce the frequency 
of stockouts of key commodities for malaria case management, espe-
cially at the community level (specifically addressing challenges related 
to commodity quantification, stock management capacity, reporting 
and use of stock data)

Case management 85.3 47.9

5 Evaluate and compare different insecticide management and/or rotation 
strategies on insecticide resistance prevalence and intensity (crosscuts 
use of ITNs and IRS)

Prevention 85.1 54.1

6 Evaluate the impact and cost-effectiveness of expanding the age range, 
geographical coverage, and rounds of treatment of seasonal malaria 
chemoprevention (SMC)

Chemoprevention 84.5 55.3

7 Assess factors associated with volunteer community health worker 
(CHW) cadres’ motivation and retention and evaluate different 
approaches or interventions to improve volunteer CHW motivation 
and retention

Case management 83.3 47.6

8 Assess predictors of adherence to and determinants of uptake of SMC 
and evaluate different strategies to achieving high SMC coverage 
and adherence

Chemoprevention 82.3 52.5

9 Test and evaluate the effectiveness of different deployment and tar-
geting approaches for IRS to maximize impact (e.g., testing different 
insecticides, duration and frequency of spraying, geographic/structural 
targeting strategies)

Prevention 82.0 50.6

10 Assess different approaches or interventions to improve the ana-
lytic and data use capacity, and data use culture at different levels 
of the health system

SME 81.3 45.3

10 Assess the impact of IRS and focal/reactive IRS on malaria burden, trans-
mission, and insecticide resistance

Prevention 81.3 52.4

10 Given the challenges with ITN durability, test and evaluate the effective-
ness of different approaches to improve routine/continuous distribution 
channels for ITNs to sustain coverage between mass campaigns

Prevention 81.3 60.4

13 Compare different CE/SBC strategies in terms of effectiveness and cost-
effectiveness on healthcare seeking, adherence to treatment, and uptake 
of key prevention interventions

CE/SBC 80.9 55.1

14 Assess the effectiveness and cost-effectiveness of innovative approaches 
to reduce the cost and/or improve the efficiency of IRS implementa-
tion (e.g., partial spraying of structures, use of a decentralized approach, 
targeted spraying)

Prevention 80.8 55.9

15 Assess structural and behavioural factors associated with delayed 
care-seeking across different population groups (e.g., age, gender, 
hard-to-reach/vulnerable populations) and compare different strategies 
to decrease delays in care-seeking

Case management 80.0 54.7

16 Assess predictors of adherence and non-adherence to case manage-
ment treatment guidelines among health care providers and test/evalu-
ate different strategies to improve adherence to guidelines

Case management 79.5 46.1

17 Evaluate how current surveillance systems are functioning, 
and whether they are producing reliable and accurate information 
to guide countries toward elimination

SME 79.4 48.2
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insecticide management or rotation strategies on insec-
ticide prevalence and intensity ranked fifth.

Of the topics on chemoprevention, three addressed 
seasonal malaria chemoprevention (SMC)—evaluating 

the impact and cost-effectiveness of expanding the age 
range, geographical coverage, and rounds of treatment of 
SMC (topic #6); evaluating strategies for achieving high 
SMC coverage and adherence (topic #8); and testing of 
approaches to improve cost and resource efficiency in 

Table 4 (continued)

Rank Operational research/programme evaluation topic Thematic area(s) Research 
priority 
score

Average expert 
agreement score

18 Assess the operational feasibility and most effective delivery platform 
for perennial malaria chemoprevention administration (e.g., EPI, mass 
campaign, community health workers)

Chemoprevention 78.9 42.8

19 Assess the feasibility and benefit of different digital tools/systems for use 
at the community level for data capture, reporting, and transmission 
to HMIS/DHIS2

SME 78.7 45.3

20 Evaluate different strategies for achieving high MDA coverage and adher-
ence in different transmission contexts

Chemoprevention 78.6 47.1

20 Test and evaluate interventions to improve adherence to malaria treat-
ment guidelines and reporting in the private sector (Note: Private sector 
is inclusive of private sector clinics, hospitals, pharmacies, drug shops, 
and other private sector providers)

Case management 78.6 55.3

22 Assess the long-term effectiveness and sustainability of different SBC 
approaches on key malaria treatment and prevention behaviours 
and the duration of their impact on intervention uptake

CE/SBC 78.1 60.9

23 Compare different strategies for surveillance and response in elimina-
tion settings, assessing completeness, timeliness, delivery of response, 
and cost-effectiveness

SME 78.0 55.6

23 Test the effectiveness of different strategies to improve IPTp coverage Chemoprevention 78.0 58.2

25 Test and evaluate strategies to improve the efficiency of the delivery 
of IPTp (e.g., community-based delivery through community health 
workers)

Chemoprevention 77.9 46.8

26 Test and evaluate different approaches or interventions for improv-
ing HMIS data quality (e.g., assess minimum periodicity of supervision, 
strategies for easing reporting burden on staff/simplification of reporting 
system, strategies to incentivize reporting accuracy)

SME 77.6 57.1

27 Evaluate different strategies to improve health care worker adherence 
to integrated management of childhood illness guidelines

Case management 77.4 58.1

28 Evaluate the effectiveness and cost-effectiveness of LSM on epidemio-
logical and entomological outcomes in different transmission contexts 
and the duration of impact

Prevention 76.6 52.4

28 Test approaches or strategies to improve cost and resource efficiency 
(e.g., integration of seasonal malaria chemoprevention with other 
delivery platforms) and to maintain effectiveness in the delivery of SMC 
when scaling up the intervention

Chemoprevention 76.6 67.6

28 Compare or evaluate different strategies/packages of interventions 
to prevent resurgence of malaria cases following the withdrawal of IRS

Prevention 76.6 47.1

31 Assess barriers and facilitators to ITN use in different settings 
where access to ITNs is high and evaluate the effectiveness of differ-
ent SBC approaches/interventions to improve ITN use within different 
settings/contexts based on the identified barriers (e.g., community 
level strategies, provider/patient communication/SBC approaches, SBC 
approaches for low transmission settings)

Prevention and CE/SBC 76.3 40.3

32 Test different approaches for working with/incentivizing participation 
and collaboration of the private sector in the referral, diagnosis, treat-
ment, and reporting of malaria cases

Case management 75.5 53.5

33 Assess the impact of cross border movement of people on malaria inci-
dence/prevalence and evaluate the effectiveness of different strategies 
to reduce malaria transmission across international borders

Crosscutting 71.5 45.0
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the delivery of SMC (topic #28). The two topics on inter-
mittent preventive treatment in pregnancy (IPTp) had 
similar focuses—evaluating strategies to improve IPTp 
coverage (topic #23) and efficiency of the delivery of IPTp 
(topic #25). The last topic addressed assessing the most 
effective delivery platform for perennial malaria chemo-
prevention (PMC) in infants (topic #18).

Seven topics addressed the area of case management, 
which encompassed case management in public and pri-
vate sectors, as well as at community level. The highest 
ranked topic in case management was on testing and 
evaluating approaches or interventions to reduce the 
frequency of stockouts of key commodities for malaria 
case management, with a focus on community-level 
stockouts (topic #3). Other case management topics 
addressed community health workers’ motivation and 
retention (topic #7), delayed care-seeking (topic #15), and 
improving health care provider adherence to malaria case 
management and integrated management of childhood 
illness guidelines (topics #16, #20, and #27). The lowest 
ranked case management topic was on testing different 
approaches for working with or incentivizing the par-
ticipation of the private sector in the referral, diagnosis, 
treatment, and reporting of malaria cases (topic #32).

The top ranked topics in surveillance, monitoring, 
and evaluation (SME) included assessing approaches for 
improving analytic and data use capacity, and data use 
culture (topic #10), evaluating the  current performance 
of surveillance systems (topic #17), and assessing the fea-
sibility and benefit of different digital tools/systems for 
use at the community level for data capture, reporting, 
and transmission to HMIS/DHIS2 (topic #19).

In terms of cross-cutting topics, two of the prioritized 
topics related to SBC/community engagement (CE) 
focused on generating evidence on the effectiveness and 
cost-effectiveness of different SBC/CE approaches or 
interventions on healthcare seeking, adherence to treat-
ment and uptake of key prevention interventions (topic 
#13), and assessing the long-term effectiveness and dura-
tion of impact of different SBC approaches for malaria 
treatment and prevention behaviours (topic #22). The 
last crosscutting topic (topic #33) focused on assessing 
the impact of cross-border movement of people on the 
malaria burden and evaluating the effectiveness of dif-
ferent strategies to reduce malaria transmission across 
international borders.

Discussion
The findings from the research prioritization process 
highlighted the most pressing challenges and critical evi-
dence gaps facing NMPs in SSA and identified a set of 
OR and PE priorities that are directly linked to finding 
solutions and filling the gaps for many of them. The 33 

priority topics identified in this process all received a rel-
atively high RPS (above 70), demonstrating that the eval-
uation committee generally felt all topics were important 
to address. The lower and more wide-ranging AEA scores 
across the topics (ranging from 40 to 68) were likely a 
reflection of the diverse composition of the evaluation 
committee members across different geographies and 
transmission settings within SSA. Committee mem-
bers remarked on these differences during the meetings 
convened to discuss the evaluation scores and rankings, 
reflecting that members perspectives of priority topics 
are in large part based on their background and country 
experience.

Several key themes emerged from this process. First, 
NMPs continue to face a multitude of challenges in the 
implementation of core malaria prevention and control 
interventions. The challenges identified by stakeholders 
are not new, but rather reflect persistent and intracta-
ble issues faced by NMPs and more broadly, ministries 
of health. Many of the challenges emphasized by stake-
holders relate to broader health system issues—insuf-
ficient human and financial resources, inadequately 
trained workforce, supply chain failures leading to com-
modity stockouts, poorly integrated and inadequate 
data systems, and lack of high-quality data for decision-
making—that act as barriers to NMPs in achieving their 
national malaria strategic plan goals and coverage tar-
gets. These challenges have been previously documented 
and recognized as critical to enhance progress in malaria 
control and elimination [24, 25]. It is important to recog-
nize that some of these broad health systems challenges 
can be in part addressed through research but will also 
require broader policy and health system investments to 
overcome.

Another emergent theme was that NMPs feel that there 
is a lack of evidence on the effectiveness and cost-effec-
tiveness of specific interventions and intervention pack-
ages to inform programmatic decision-making, especially 
with respect to sub-national tailoring and targeting of 
interventions. As new tools become available and are 
introduced at country level, this evidence will become 
even more critical given stagnant budgets. The perceived 
lack of sufficient evidence may be in part driven by the 
inadequate dissemination of research findings and trans-
lation of the evidence for policy and programmatic use, 
a challenge previously highlighted in many middle- and 
low-income countries [26–28]. This finding emphasizes 
the need for greater efforts in ensuring country stake-
holder engagement in research from inception through 
to the dissemination and use of findings. Investment in 
capacity strengthening of policy and programme manag-
ers in the use of evidence to inform decision-making was 
highlighted as a critical gap to address [28].
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Lastly, the findings reiterated the challenges that NMPs 
face in achieving the core intervention coverage targets 
outlined in their national malaria strategic plans. The 
prioritized OR and PE topics highlight the importance 
of identifying solutions to overcome the challenges of 
achieving and maintaining high coverage of core inter-
ventions, as well as improving the effectiveness of their 
delivery. While substantial progress has been made in the 
scale-up of interventions over the past two decades, gaps 
in coverage targets persist [1]. OR and PE will be a criti-
cal component to reducing these coverage gaps, along 
with broader policy and financial investment support.

A key objective for developing this prioritized list of OR 
and PE topics is to support and guide more coordinated 
investments in the research priorities by funding agen-
cies. These agencies were actively engaged in the process 
from inception to garner their buy-in and help drive their 
use of the outputs to inform future investment decisions. 
It should be noted that the 33 research priorities identi-
fied in this process represent common themes and priori-
ties rather than specific research questions. Funders can 
use this list as a starting point, and work with NMPs and 
their research partners to define contextually specific and 
relevant research questions. The outputs may also serve 
as a resource for NMPs and researchers from malaria-
affected countries to advocate and position for funding 
on topics that align with their country research priorities. 
The list can also complement and supplement other pro-
cesses undertaken at the country level to identify prior-
ity research questions. Additionally, as progress is made 
against these priorities, new research questions will inev-
itably emerge, highlighting the importance of regularly 
updating the priority list.

The process used for this research prioritization effort 
aimed to build upon other recent malaria research prior-
itization efforts. The desk review revealed a few country- 
and regional-level malaria research agendas that included 
some similarly themed operational research questions 
[29–32]. However, most of these agendas were set between 
2015 and 2017 and were thus somewhat outdated. At the 
global level, the most recent research prioritization pro-
cess was malERA Refresh in 2017 [8], which built upon 
the original malERA conducted in 2011 [11]. The malERA 
Refresh included some health systems and operational 
research-related questions but was largely focused on 
basic science and upstream research with limited country 
stakeholder involvement [6, 8, 12–17, 33]. What differen-
tiates this prioritization process from previous efforts is 
an explicit focus on research to address operational chal-
lenges and evidence gaps as identified by country stake-
holders, including NMPs and their research partners.

A strength of this process was that we adapted the 
CHNRI method [22], which provides a systematic 

framework and process for identifying, evaluating, and 
prioritizing research questions using a set of agreed upon 
evaluation criteria. The CHNRI method, initially devel-
oped in 2007, has since become the most commonly used 
methodology for prioritization of health research ques-
tions [23, 34]. The approach used for the stakeholder 
consultations was a unique adaptation of the CHNRI 
methodology; in the typical CHNRI process, experts are 
asked to share priority research questions on the speci-
fied topic area. During the consultations undertaken 
as part of our process, stakeholders were first asked to 
reflect on and discuss key programme implementation 
challenges and bottlenecks facing NMPs and what they 
perceived as the most pressing evidence gaps in malaria 
policy, strategy, and guidelines. This set of questions was 
then followed by asking stakeholders to identify priority 
OR and PE questions that could specifically address the 
identified challenges and gaps. This approach resulted in 
a set of OR and PE questions directly linked to addressing 
the identified challenges and gaps. Finally, the use of an 
independent expert evaluation committee provided fur-
ther validation of the importance of the OR and PE ques-
tions identified and allowed for further refinement of the 
research topics to improve clarity.

This prioritization process had a few limitations. 
Although the process included input from a broad group 
of stakeholders within SSA, there was limited partici-
pation from stakeholders in lower transmission and 
elimination settings. As a result, the identified OR and 
PE priorities largely reflect issues in high and moderate 
malaria transmission settings. The robustness of the pro-
cess was also impacted both by the timeframe for gather-
ing stakeholder inputs and non-response among several 
invited stakeholders to provide inputs. It will be useful to 
explore other platforms or approaches to improve stake-
holder participation for future iterations of the process 
and consider developing separate research agendas for 
high/moderate transmission settings and lower transmis-
sion and elimination settings within SSA.

Conclusion
The research prioritization process was a valuable exer-
cise to identify key operational challenges faced by 
NMPs, pressing evidence gaps, and a set of priority OR 
and PE topics for the SSA region. The prioritized list of 
topics can serve as an important resource to support 
funding agency alignment with country priorities and 
for furthering partnerships with national stakeholders 
toward formulating specific and relevant research ques-
tions for their country context. Ensuring sufficient invest-
ment to address the prioritized topics will be a critical 
step to addressing the persistent challenges and coverage 
gaps, and helping to reignite progress in malaria control 
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and elimination. It will be important to track progress 
and regularly update this list to ensure its continued 
relevance.
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