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Abstract

Background The COVID-19 pandemic has disrupted malaria control activities globally. Notably, high levels of excess
malaria morbidity and mortality in low- and middle-income countries (LMICs) were reported. Although it is crucial to
systematically understand the main causes of the disruption to malaria control and synthesize strategies to prepare
for future pandemics, such studies are scarce. Therefore, this study aims to better identify barriers against and strate-
gies for malaria control.

Methods Following the PRISMA guidelines and through searches of electronic databases and Google Scholar, a
systematic literature review was conducted to identify studies pertaining to malaria control published between Janu-
ary 2020 and December 2021. Only studies that discussed reported barriers and/or strategies related to malaria were
included for the review. The Mixed Methods Quality Appraisal Tool (MMAT) and the Authority, Accuracy, Coverage,
Objectivity, Date and Significance (AACODS) checklist were used for quality appraisal. Key information such as litera-
ture type, study design, setting and population, interventions, outcomes, barriers, and strategies were extracted. With
an existing framework of four dimensions (accessibility, affordability, availability, and acceptability) further subdivided
by the supply and demand sides, this study synthesized information on barriers and strategies related to malaria con-
trol and further categorized the strategies based on the time frame.

Results From the 30 selected studies, 27 barriers and 39 strategies were identified. The lockdown measures, which
mainly threatened geographic accessibility and availability of malaria control services, were identified to be the main
barrier hindering effective mobilization of community health workers and resources. Among the identified strategies,
clear risk communication strategies would alleviate psychosocial barriers, which challenged acceptability. Some strat-
egies that cross-cut points across all four dimensions would, require systems-level integration to enhance availability
and affordability of malaria control. The strategies were distinguished between short-term, for instant response, and
mid to long-term for future readiness.

Conclusions The pandemic resulted in complex barriers to malaria control, particularly imposing a double burden
on LMICs. Identifying strategies to overcome said barriers provides useful insights in the decision-making processes
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for the current and future pandemic. Cross-cutting strategies that integrate all dimensions need to be considered.
Health system strengthening and resilience strategy appropriate for country-specific context is fundamental.

Keywords Malaria, COVID-19, Pandemic, Barriers, Malaria strategies, Low- and middle-income countries (LMICs),

Systematic review

Background

Malaria is an acute febrile illness caused by a parasite
transmitted through the bites of infected mosquitoes. It
has been a deadly threat in most countries for centuries.
Malaria control, which was abandoned and considered
to be a failure in the 1960s, was recognized as a global
health priority in the 2000s [1]. As malaria control was
designated as one of the Millennium Development Goals,
many countries have prioritized combating malaria as a
public health issue. Many global health initiatives, such as
the Global Fund or Roll Back Malaria, were established to
fight malaria by collecting funds and scaling up malaria
interventions. Many organizations and governments have
seen substantial progress through well-implemented
malaria prevention, treatment, and vector control [2].
Consequently, a considerable reduction in malaria mor-
bidity and mortality has been observed. However, even
though many malaria-endemic countries have achieved
remarkable progress in malaria control, with some even
succeeding in malaria elimination, malaria remains a
major global public health concern [3].

The emergence and spread of the coronavirus dis-
ease 2019 (COVID-19) have adversely affected almost
all countries. Not only has COVID-19 killed millions
of people, but the pandemic’s impact has also gone
beyond direct infections and death tolls. The coro-
navirus has forced countries into lockdown, ravaged
economies, pushed millions into extreme poverty,
and disrupted essential health services. Similarly, the
COVID-19 pandemic has devastated malaria control
programmes [4]. In other words, because of the emer-
gence of the COVID-19 pandemic, malaria control
has seen significant setbacks despite numerous global
health initiatives [5]. The disrupted malaria control
program’s consequences are further exacerbated in low-
and middle- income countries (LMICs) because of vul-
nerable health systems and a larger burden imposed by
malaria. The weak health system makes these countries
more susceptible to the repercussions of the COVID-
19 pandemic. Furthermore, in the early stages of the
pandemic, off-label use of anti-malarial drugs was pre-
sumably considered to be effective in treating COVID-
19, resulting in a shortage of the medications. LMICs
experienced a similar situation back in 2014 and 2015:
the Ebola virus disease (EVD) outbreaks in West Africa
indirectly increased the mortality of endemic diseases

such as malaria. During the EVD outbreaks, malaria
deaths significantly increased and exceeded those from
the Ebola virus [6, 7].

Scholars adopted mathematical modelling to predict
the deaths or cases of malaria in the early stages of the
COVID-19 pandemic [8, 9]. According to the World
Malaria Report 2021, malaria cases and deaths in
2020 increased by 6% (245 million) and 12% (627,000),
respectively, compared to the previous year, adversely
affecting the target of the Global Technical Strategy
for Malaria 2016-2030 (GTS) [10]. Some other studies
have reported the impact of the COVID-19 pandemic
on malaria control and identified the challenges con-
tributing to the excess cases and deaths during the pan-
demic [11, 12]. However, there have been no attempts
to systematically review the contexts of the barriers to
malaria services in LMICs amidst the global pandemic
and the nature of the strategies to overcome such bar-
riers. Therefore, this study aims to identify barriers that
disrupt malaria control activities in LMICs during the
COVID-19 pandemic and strategies to move forward.
In particular, this study builds upon the analytical
framework that Jacobs et al. used to investigate obsta-
cles in low-income Asian and African countries during
the 2014-2015 EVD outbreak [13].

Methods

Search strategy

Following the PRISMA guidelines, a systematic litera-
ture review (Fig. 1) was conducted to identify studies on
barriers against and strategies for malaria control during
the COVID-19 pandemic in LMICs. The self-reported
PRISMA checklist can be seen in Additional file 3, 4.
Electronic databases including PubMed, Cochrane
Library, Embase, CINAHL, Web of Science, Psyclnfo,
Global Health as well as Google Scholar were used to
identify relevant literature. The search focused on stud-
ies published in the last two years from January 2020 to
December 2021. Variants of the following search terms
were used: malaria, COVID-19, and LMICs. The com-
plete search terms are annexed [see Additional file 1].
Additionally, relevant grey literature (e.g., reports) were
also obtained through additional searches. Lastly, the ref-
erence lists of selected literature were examined to iden-
tify any additional articles that fit the inclusion criteria.



Park et al. Malaria Journal (2023) 22:41

Records identified through database searching
(n = 2,259)

Page 3 of 16

CINAHL: 53; Cochrane Library: 49; EMBASE: 469;
Global Health: 250; Google Scholar: 264; PsycINFO: 6;
PubMed: 641; Web of Science: 527

Additional records identified
through Googling (n = 7)
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(n = 1,123)

Records after duplicates removed

Records excluded, with reasons
(n = 987)

Screening

v

v

* COVID-19 or/and malaria case report (n= 89)

« Antimalarial drugs in the treatment of COVID-19 (n= 156)

= Related to antimalarial agent or disease itself (n= 39)

« Related to COVID-19 response or pathological studies (n= 385)

« Related to COVID-19 impact on society or other diseases {(n= 101)

(n = 136)

Records screened by title and abstract

« Clinical trial protocol registration (n=21)

« Not related to our research question (n=196)

Full-text articles excluded, with reasons
(n=114)

Eligibility

| ¢ Related to antimalarial agent or disease itself (n= 4)
« Related to COVID-19 response or pathological studies (n= 1)
« Related to COVID-19 impact on society or other diseases (n= 5)

(n =22)

Full-text articles assessed for eligibility

« Languages other than English (n= 13)
« Not related to our research question (n= 3)
* Modeling study (n= 11)

Reference snowballing
(n=8)

« No full text available (n= 3)

« Other types of literature (n= 64)
« Review literature (n=9)

« Duplication (n=1)

o
o}
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=
19}
=

Final Study Selection
(n = 29)

Fig. 1 PRISMA flow chart of study selection

Eligibility criteria

Original research conducted in English that examine bar-
riers to and strategies for control of malaria in LMICs in
the era of the COVID-19 pandemic were included. The
category of the countries was based on the World Bank
List of Economies as of the 2022 fiscal year. In addition to
peer-reviewed publications, limited types of grey litera-
ture (i.e., reports from the major malaria-related actors
and preprints of journal articles) were included in the

P! Excluded after Quality Appraisal
n=1)

analysis as there was a limited number of published lit-
erature on hoarding during the COVID-19 pandemic.
Similar search strategies were used to identify such grey
literature. If the preprints were published prior to jour-
nal publication, the latest updates were reflected. Accord-
ing to the inclusion criteria, only literature released
by December 2021 should have been included in the
analyses. However, some articles that were published
in 2022 (after their original inclusion into this review as
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preprints in 2021) were exceptionally included. Litera-
ture was excluded if the authors did not address either
barriers or strategies in their own analysis or actual out-
comes related to malaria control as in the cases of model-
ling studies or study protocols. In addition, case reports,
inability to access full text, and grey literature (other than
reports and preprints) were criteria by which literature
was excluded from the analysis.

Study selection

The results of the final search were collated using End-
Note 20. The selection of literature was conducted in
two stages after removing duplicates. At the first stage,
the title and abstracts of the retrieved literature were
screened. In the next stage, the literature that was consid-
ered potentially relevant to this study’s topic was assessed
for eligibility and fully read. All processes were con-
ducted independently by two randomly assigned review-
ers, and any conlflicts of inclusion were resolved through
a team consensus.

Assessment of methodological quality

The Mixed Methods Quality Appraisal Tool (MMAT)
and the Authority, Accuracy, Coverage, Objectivity,
Date and Significance (AACODS) checklist were used to
explore the risk of bias at the individual study level. The
articles, whether published in peer-reviewed journals or
in progress as preprints, were assessed using the MMAT
version 2018. The MMAT is a methodological quality
appraisal tool designed for systematic reviews encom-
passing studies with various types of study designs [14].
One point was given for each of the criteria met and the
maximum possible score for each article was seven. The
AACODS checklist was used for grey literature as the
MMAT methodology is not fit for grey literature [15]. A
point was given for each of the six criteria and an over-
all score was calculated for each literature. Similarly, two
researchers independently identified the study designs
and scored the literature. Any conflicts were discussed
and adjusted.

Data extraction

Key information from eligible literature was extracted
and summarized into a predetermined template, consist-
ing of categories such as: literature type, study design,
study setting, study population, interventions, outcomes,
barriers to malaria control, and strategies. In this study,
“barriers to malaria control” were defined as obstacles
that restrain interventions for malaria prevention, diag-
nosis, and treatment that are planned or implemented
during the COVID-19 pandemic in LMICs. Researchers
extracted barriers from selected studies only when the
barriers were identified by the literature under review,
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were explicitly mentioned and identified by the authors,
all the while considering the context, analysis, and results
of each study. The barrier extraction process excluded
indirectly induced barriers that referred to other lit-
erature. The extracted barriers were thoroughly cross-
checked and categorized by two independent reviewers.
Disagreements were resolved through team discussion.

Data synthesis

The study categorized the identified barriers to malaria
control based on the analytical framework developed
by Jacobs et al. [13] for assessing barriers to health ser-
vices. The framework was built upon the study by Ensor
& Cooper, which assessed barriers while taking into
account the supply and demand sides as well as the four
dimensions of Peters et al. [16, 17]: accessibility, afford-
ability, availability, and acceptability. The descriptions of
the four dimensions by Peters et al. [17] were modified
for this study to better fit the context of malaria control
during the pandemic. The strategies identified from the
previous literature were also categorized using the same
framework. The categorized barriers and strategies were
divided into two subcategories: supply and demand
sides. In addition, the strategies were further stratified
into short-term, mid-term, and long-term based on the
time by which the goals are likely to be achieved. In the
subsequent analysis, short-term strategies are defined
as “immediate responses which take place within days
to weeks after disruptions” Long-term responses are
defined as “those that go on for years after disruptions”
Mid-term strategies are defined as “responses that
take place at any timeframe between short- term and
long-term?”

Results

Searches through electronic databases and the Google
Scholar search engine yielded 2,266 documents. A total
of 1,123 studies were screened after removing duplicates.
The process of title and abstract screening and full text
review excluded 987 and 114 studies, respectively. Fig-
ure 1 shows detailed reasons for exclusion. Eight docu-
ments were added through reference snowballing. In
the methodological quality assessment, one study was
excluded as one of the MMAT screening questions were
not satisfied. The result of the quality assessment is sum-
marized in the annex [see Additional file 2].

A total of 29 studies were included for the study and
were labeled from A1 to A29 in alphabetical order of the
lead author’s family name (or name of institution in cases
of reports). The characteristics of each study, organized
with the given study IDs (i.e., A1-A29), are presented
in Table 1. A total of five studies were included as pre-
prints during the literature search process. Four were
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later updated and included as publications in 2022 (A9,
All, A17, A23). One literature that was not updated
was finally included as a preprint (A18). The number of
studies released in 2021 were three times more than that
of studies released in 2020 (76% and 24%, respectively).
The literature was largely focused on the region of Africa
(16 studies), followed by Asia (three studies) and both
Africa and Asia (three studies). Seven studies were not
confined to specific countries and/or broadly examined
multi-territorial effects. The types of study design were
the following: two qualitative studies, seven quantitative
non-randomized studies, five quantitative descriptive
studies, three mixed methods studies, and twelve reports.

Most of the included studies reported that the impact
of the pandemic on malaria control was negative (22 out
of 29 studies) in each study setting. Negative outcomes
represent an increase in cases and deaths of malaria due
to the pandemic compared to previous years (Al, A6, A8,
A13, A28). Some studies report a decreased number of
cases, diagnostic tests, or health facility visits temporar-
ily following the start of the pandemic due to institu-
tion of lockdown measures (A10, Al1l, A12, Al5, A22,
A26, A27). Researchers confirmed negative outcomes
to prevention and control measures for malaria by not
only examining health metrics but also by examining the
vector control programs, campaigns, and delayed basic
services (A15, A16, A19, A20, A22, A23, A24, A25, A26,
A27). Meanwhile, some studies reported how challenges
were overcome over time. For example, challenges in dis-
tributing mosquito nets at the beginning of the pandemic
were severe, but difficulty gradually decreased over time
(A2, A17, A18, A21). Seven studies demonstrated no sig-
nificant changes of malaria health outcomes during the
pandemic, indicating no impact of COVID-19 on malaria
(A3, A4, A5, A7, A9, Al4, A29).

As previously mentioned a total of 27 barriers were
identified and categorized into the four dimensions of
access to healthcare (accessibility, affordability, avail-
ability, and acceptability) and further subdivided by the
supply and demand sides (Table 2). Regardless of the sub-
classification into the supply and demand sides, the avail-
ability dimension in Table 2 encompasses almost half of
all identified barriers (13 out of 27), followed by accept-
ability with seven barriers, geographical accessibility with
four barriers, and affordability with three barriers. The
supply side experienced more than double the barriers
(a total of 19 barriers) compared to the demand side (a
total of eight barriers). On the demand side, most nota-
bly indicating accessibility issues, over half of the studies
indicated fear of contracting the coronavirus as a major
barrier to malaria control.

A total of 38 strategies were reported and, likewise, cat-
egorized into the four dimensions of access to healthcare
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(accessibility, affordability, availability, and acceptability)
and further subdivided by the supply and demand sides
(Table 3). The number of strategies for each dimension
was similar to that of the number of barriers. Among
all the strategies, 27 strategies were for the supply side
while seven were for the demand side. Among the
reported strategies, six strategies dealt with cross-cut-
ting issues—applicable to all four dimensions. Below are
detailed descriptions of the main findings by each of the
four dimensions of the modified analytical framework
employed in the study.

Geographic accessibility

The first dimension, geographical accessibility, was a
significant factor. Inability to physically move from one
place to another greatly affected malaria control. Travel
restriction served as a critical barrier for both supply and
demand sides (Table 2). In order to stop the spread of
the coronavirus, many governments-imposed lockdown
measures, which led to health services disruptions. A
total of 14 studies reported travel restrictions as part of
lockdown measures as a barrier of malaria service provi-
sion or uptake (A1, A3, A4, A5, A8, A10, Al1, A12, Al3,
Al6, A19, A20, A24, A28).

Lack of transportation was another challenge to
malaria control for both supply and demand sides (A9,
A10, A19, A22, A25). For example, in Rwanda, measures
to curb the impact of the COVID-19 pandemic limited
the availability of transportation, resulting in delays in
delivery and utilization of malaria service (A9).

For improvements in geographic accessibility, strate-
gies for supply side encompassed technical innovation
in malaria interventions and approaches (A19, A25),
allowing healthcare workers to travel during lockdown
(A14), non-contact monitoring and management meth-
ods for distribution of insecticide-treated nets (ITNs)
(A2, Al5, A18, A19), and malaria diagnosis linked with
COVID-19 screening (A1, A12). Strategies for demand
side included mobilizing community health workers for
malaria intervention (A1, A7, A9, A20, A21, A22), door-
to-door distribution of ITNs (A2, Al15, A19, A20, A22),
and enhancements in community-based malaria control
(A5, A9, A25).

Affordability

COVID-19 affected the affordability dimension as well.
Economic damage was the main barrier for people on the
demand side as opportunities to earn money were taken
away due to COVID-19 (A4, A24). Lockdown measures
to curb coronavirus affected people’s socioeconomic
statuses, creating financial barriers that discouraged
them to seek health services (A9, A24). Financial barri-
ers prevented patients from getting timely treatment. For
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Table 2 Barriers to malaria control during the COVID-19 pandemic
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Dimensions

Barriers on supply side

Barriers on demand side

Geographic accessibility

Affordability

Availability

Acceptability

Travel restrictions® A3, A4, A5, A13, A20, A28
Lack of transportationb: A9, A19, A22

Increased costs for malaria control: A25, A27
Limited fiscal space/funding: A13, A25

Procurement or supply chain issue: A6, A8, A9, A10, A11, A12,
A13,A14, A15, A17, A19, A22, A24, A25, A27

Delayed or suspended ongoing malaria control intervention
due to COVID-19 quarantine measures: A8, A9, A11, A13,
A17,A20, A22, A24, A26, A28

The shift of resource or healthcare workforce from malaria to
COVID-19: A2, A5, A6, A11, A16, A20, A25

Staff absences with sick, death, quarantine, or strikes related
to COVID-19: A17, A18, A20, A22, A25

Insufficient personal protective equipment for health work-
ers: A2, A9, A22, A25

Disrupted case management: A6, A8, A15

Clinical manifestations overlap between Malaria and COVID-
19: A14, A22, A29

Postponement of recruitment or training of workforce: A13
Closure of health facilities": A24

Poor program promotion, awareness, and marketing strate-
gies: A13

Fear of COVID-19 infection®: A9, A12, A18, A20, A23, A25
Lack of community’s engagement in malaria campaign: A13,
A23

Lack of political will/support in malaria control: A13

Fear of violence targeting health workers (assumable due to
COVID-19 stigmatization): A22

Difficulties in adhering to COVID-19 hygiene measures: A23

Travel restrictions® A1, A3, A4, A8, A10, A11, A12, A13, A16,
A19, A24, A28
Lack of transportation®: A9, A10, A25

Economic damage from COVID-19: A4, A9, A24

Misled health advice disrupting timely management: A1, A11,
A13,A25

Lack of information or knowledge on Malaria and/or COVID-
19: A6, A9, A10

Closure of health facilities: A12, A16

Fear of COVID-19 infection®: A1, A5, A7, A8, A9, A10, AT1, A15,
A16,A18, A21, A23, A25, A28
COVID-19 stigma: A10

Travel restrictions: On the supply side, travel restrictions made health workers unable to provide malaria services. On the demand side, it disrupted access to malaria

services

b Lack of transportation: On the supply side, lack of transportation made health workers absent from work. On the demand side, it limited access to uptake services

¢ Closure of health facilities: On the supply side, closure of health facilities affected normal operation of health service. On the demand side, it limited people to use

health services

9 Fear of COVID-19 infection: On the supply side, fear made health workers being passive in delivering malaria service. On the demand side, it made people less active

in seeking health service

example, transportation fees and visit fees for malaria
services were a substantial burden to people in rural
areas of Sierra Leone (A4).

Additionally, increased costs for malaria control made
it difficult for healthcare professionals to provide care
(A25, A27). Challenges in the global supply chain con-
tributed to the increased price of raw materials for
malaria commodities and freight (A25, A27).

Also, during the pandemic, funding for malaria control
became inconsistent, and the healthcare workforce and
resources initially allocated to malaria prevention efforts
were re-allocated to COVID-19 (A13, A25). In Zim-
babwe, malaria cases increased exponentially in 2020.
Experts concluded that the increase was primarily due to
the lack and inconsistency of funding allocated towards
malaria control (A13). The strategies to improve afford-
ability dimension are crucial to ensure more long-term
approaches for pandemic preparedness. For both sup-
ply and demand sides, expanding investments in malaria

intervention (A16) and continuous financial support
from external partners (A2, A3, A18, A22) are suggested
as strategies for the affordability dimension.

Availability

The COVID-19 pandemic most heavily affected avail-
ability. For this, many factors were considered. From
the supply side, essential health services and malaria
control interventions were disrupted (A8, A9, All,
A13, A17, A20, A22, A24, A26, A28). The World Health
Organization (WHO)’s survey assessing the impact
of the pandemic on essential health services in 2020
showed that almost half of the responses reported dis-
ruptions in malaria diagnosis and treatment during the
pandemic (A24). A follow-up survey conducted in 2021
detailed the features of the disruptions. Disruptions
were identified in providing diagnosis and treatment,
distributing ITNs, indoor residual spraying (IRS), and
seasonal malaria chemoprevention (SMC), making up
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between 30 and 40% of disruptions to the implemen-
tation of those services in malaria endemic countries
(A26). Especially the widely implemented vector con-
trol activities, such as ITN campaign or long-lasting
insecticidal nets (LLINs) and IRS distribution, were
hindered (A9, A11, A13, A17, A20, A26, A28). Addi-
tionally, the COVID-19 lockdowns and travel restric-
tions are noted as reason of delays in many different
countries, including but not limited to IRS and LLINs
distribution in Rwanda (A9), ITN distribution dur-
ing delivery of antenatal care (ANC) in Ghana (Al1),
IRS activities in Zimbabwe (A13), and canceled LLINs
distribution campaign in Western Kenya (A17). The
aforementioned cases indicate that the delay in malaria
control is closely interlinked with the onset of the pan-
demic. Limited access to and delivery of antenatal care
interrupted the routine provision of IPTp (Intermittent
preventive treatment of pregnancy) to the women in
the Northern region of Ghana, resulting in the decline
of malaria patients in March and April 2020 (A11). The
trend bounced back after lifting movement restrictions.
The delay in hiring and training the workforce (A13)
and closure of health facilities (A12, A16, A24) are
other barriers that negatively affected malaria control
efforts.

Specifically, supply chain issues were reported. Procur-
ing commodities for malaria control and equipment such
as mosquito nets, sprays, medicines were difficult (A6,
A8, A9, A10, All, Al12, A13, Al4, Al5, Al17, A19, A22,
A24, A25, A27). The pandemic challenges the logistics of
delivering malaria products between and within coun-
tries, resulting in delayed procurement of items for vector
control such as ITN, LLIN, and IRS (A25). For example,
in Uganda and the Democratic Republic of the Congo
(DRC), the decrease in the number of patients who tested
for malaria in 2020 is attributed to the disrupted global
supply chain of malaria commodities that resulted in lack
of local stock of malaria test kits (A10, A14). While Nige-
ria reported that limited procurement of malaria tests to
healthcare providers was a barrier against visiting health
facilities (A12), the Global Fund Results Report high-
lights the increased demand for COVID-19 tests and vec-
tor control products in the market disrupted the supply
chain of malaria products (A22).

Amidst the pandemic, both resources and the health-
care workforce initially dedicated to malaria control was
re-allocated to COVID-19 prevention measures (A2,
A5, A6, Al1, Al6, A20, A25). Allocation of resources for
COVID-19 control were prioritized, resulting in neglect
in malaria control and its preventive measures such as
essential tools (A6, Al1, A16). Additionally, the delivery
of health service was weakened due to limited personnel
available. Many studies report unavailability of healthcare
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workers because many had fallen ill, died, were subject to
quarantine, and/or engaged in COVID-19 strikes (Al7,
A18, A20, A22, A25).

Insufficient resources for healthcare workers became
a barrier as well. The most notable barrier was a lack
of personal protective equipment (PPE). PPEs such as
masks were unavailable and insufficient and their deliv-
ery was delayed to healthcare workers at the frontline of
the responses (A2, A9, A22, A25). The shortage of PPE
sometimes resulted in healthcare professionals refusing
to physically take care of patients (A9).

Among the general population, it was reported that
the lack of information and knowledge regarding the two
diseases, malaria and COVID-19, was a barrier to utiliz-
ing health services. Because patients were unaware of the
serious symptoms and signs of infection, consultations
were delayed (A6). One study noted how because of the
shift in focus to the COVID-19 pandemic, people were
less likely to get the information they needed on malaria
(A9). In Gombe, DRC, for example, even though hospi-
tals and health clinics remained open and functional, a
lack of clear information on the lockdown transporta-
tion and activity policies hindered people from using
health services (A10). Furthermore, lack of trustworthy
health messages was a barrier when looking for health
advisement (A1, A11, A13, A25). At the beginning of the
COVID-19 pandemic, the media propagated “stay home”
messages to help curb the spread of the coronavirus.
This, however, worsened health conditions of people with
malaria (A1, A11l). COVID-19 and malaria share many
similar symptoms like having a fever. And because the
large bulk of the general population was unable to dis-
tinguish between the two, many were told to stay home
(All, A13, A25), negatively affecting malaria control and
prevention efforts.

On the supply side, case management was heavily dis-
rupted by the pandemic. Lack of management in medical
records to keep track of patients and changes in medi-
cal practices and case management further negatively
affected the already fragile health systems (A6, A8, A15).
Also, as mentioned before, similar onset of symptoms
between malaria and COVID-19 made it harder for the
healthcare providers to distinguish between the two
and make a correct prompt diagnosis (Al4, A23, A29).
In Uganda, the overlapping symptoms such as fever led
to an increase of suspected cases and supply demand
for malaria, resulting in overdiagnosis and overtreat-
ment (A14). The literature indicates that the impact of
COVID-19 on preventative measures. It is widely known
that public campaigns to raise awareness of malaria play
an important role. However, during the pandemic, cam-
paigns, program promotion, awareness and marketing
strategies were affected (A13).
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Table 3 Strategies for malaria control during COVID-19 pandemic
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Strategies on supply side

Strategies on demand side

Geographic accessibility Non-contact monitoring and management methods for
distribution of ITNs: A2, A15, A18, A19

Malaria diagnosis integrated with COVID-19 screening
process®: A1, A12

Technical innovation in malaria interventions and
approaches?®: A19, A25

Allowing healthcare workers'travel during lockdown:
Al4

Affordability Expanding investment in malaria intervention: A16
Continuous financial support from external partners: A2,
A3, A18, A22

Availability Maintaining essential healthcare services during COVID-

19: A2, A6, A7, A8, A10, A14, A16, A24, A26
Strengthening data and surveillance system: A14, A21,
A22,A25,A29

Using PPE when conducting malaria intervention: A2,
A7, A18, A20, A22

Integrating malaria interventions with existing regular
healthcare: A5, A23

Malaria diagnosis integrated with COVID-19 screening
process® A1, A12

Technical innovation in malaria interventions and
approaches?® A19, A25

Coordination of medicine procurement and logistic
system: A15, A22

A comprehensive approach that aims to provide
COVID-19 care: A4

Facilities as well as social services and essential
resources: A4

Real-time monitoring of changes and rapid response to
circumstances: A7

Modification of malaria interventions adapted to
COVID-19 measures: A11

Establishing a commodity tracking system: A19
Enhancing health workforce and malaria experts: A25
Conducting a modelling analysis to grasp the impact of
COVID-19 on the burden of malaria: A27

Establishing guidelines for malaria intervention during
COVID-19: A3, A7, A9, A15, A18, A23, A27

Applying Trust, Relevance, and Connection manage-
ment strategy for malaria control: A7

Continual communication and monitoring: A3

Acceptability

Cross-cutting for all 4 dimensions  Continuous technical support from external partners:
A2, A3, A18, A22, A28

The government’s strong political commitment and
support: A2, A5, A28

Improved ownership, leadership and management at
all governmental levels and sectors: A12, A19, A25
Strategic partnerships across sectors and effective
coordination: A2, A7

Cross-border collaboration: A19

Rapid problem-solving: A2

Mobilizing community health workers for malaria
intervention® A1, A7, A9, A20, A21, A22

Door-to-door distribution of [TNs® A2, A15, A19, A20, A22
Enhancing community-based malaria control: A5, A9, A25

Mobilizing community health workers for malaria
intervention® A1, A7, A9, A20, A21, A22

Enhancing community-based health system and building
systematic resilience: A5, A9, A17, A20, A21, A22, A25
Door-to-door distribution of ITNs® A2, A15, A19, A20, A22

Disseminating correct information about COVID-19 and/
or malaria: A5, A7, A9, A23

Delivering information on malaria intervention using
mobile technology and/or ICT: A2, A13

Health education and promotion for community people
using advertisement, radio and social media: A15, A23

RDT rapid diagnostic test, ICT information and communications technology, /TN insecticide-treated net, PPE personal protective equipment, RT-PCR reverse

transcription polymerase chain reaction

2 Classified as corresponding to both geographic accessibility and availability dimensions

As shown in Table 3, there are 17 strategies for the
availability dimension that were either actually imple-
mented or suggested from the selected documents. Nota-
bly, a majority of strategies for the availability dimension

are recommended for the supply side and they include
the following: maintaining essential healthcare ser-
vices during a pandemic situation like the COVID-19
pandemic (A2, A6, A7, A8, A10, Al4, Al16, A24, A26),
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strengthening data and surveillance systems (A14, A21,
A22, A25, A29), using PPE when conducting malaria
intervention (A2, A7, A18, A20, A22), integrating malaria
interventions with existing regular healthcare activities
(A5, A23), implementing technical innovation in malaria
interventions and approaches (A19, A25), and enhanc-
ing health workforce and malaria experts (A25). Further,
some studies (Al, A5, Al2, A23) suggested combining
healthcare services (e.g,, COVID-19 prevention meas-
ures) and malaria control. Another study (A4) recom-
mended providing not only health services but also social
services.

The three strategies recommended for the demand side
are: mobilizing community health workers or malaria
intervention (Al, A7, A9, A20, A21, A22), enhancing
community-based health systems and building system-
atic resilience (A5, A9, A17, A20, A21, A22, A25), and
conducting door-to-door distribution of ITNs (A2, Al5,
A19, A20, A22).

Acceptability

Acceptability refers to how people react to COVID-
19 and malaria control measures. Fear of contracting
COVID-19 was seen on both sides. While healthcare
providers feared getting infected at the workplace, the
general population feared getting infected upon their
visit to healthcare facilities (A1, A5, A7, A8, A9, Al0,
Al1, A12, A15, Al6, A18, A20, A21, A23, A25, A28). In
Sierra Leone and Myanmar, people were afraid of con-
tracting the virus at health centers (A5, A18, A21). In
Ghana, pregnant women were hesitant to utilize health
facilities because they feared exposure to COVID-19
(A11). In Kinshasa, the use of treatment centers declined,
and many studies attribute such a reduction to the fear
of contracting COVID-19. The literature is prolific in
documenting the stigmatization of health centers (A10).
Consequently, many healthcare providers feared getting
attacked due to COVID-19 stigmatization (A22).

Malaria campaigns are important when it comes to
malaria prevention measures, but the community’s
engagement was low (A13, A23). In Nigeria, Burkina
Faso, Chad and Zimbabwe, the community’s engagement
in malaria campaigns was restricted due to COVID-
19. For example, Ward et al. (2021), reported difficulty
implementing door-to-door delivery of SMC (A23). Fur-
thermore, lack of political will was one of the challenges
of malaria elimination strategies (A13).

Adhering to COVID-19 hygiene measures seemed to
be another challenge because community health work-
ers hardly followed hygiene rules like thirty-second
hand washing, safe distancing and thermal screening.
According to a study conducted in three African coun-
tries—Nigeria, Burkina Faso and Chad—community
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distributors rarely followed the recommended thirty-
second hand washing rule in Nigeria and Burkina Faso.
Safe distancing and thermal screening were not explic-
itly practiced as recommended for infection prevention
(A23).

Strategies for resolving the acceptability problems
focused on increasing awareness and transmission of
appropriate communication. For the supply side, the fol-
lowing strategies were identified: establishing guidelines
for malaria intervention during COVID-19 (A3, A7, A9,
A15, A18, A23, A27), applying trust, relevance, and con-
nection management strategies for malaria control (A7)
and continuing communication and monitoring (A3).
For the demand side, disseminating correct information
about COVID-19 and malaria (A5, A7, A9, A23), deliv-
ering information on malaria intervention using mobile
technology and/or ICT (A2, A13) and utilizing social
media for health education and promotion for commu-
nity (A15, A23) are appropriate strategies. As accept-
ability issues are accounted for both supply and demand
sides, the strategies, likewise, are evenly reported.

Additionally, there are six cross-cutting strategies
reported throughout the studies that are worth noting for
addressing barriers in all the dimensions (Table 3). All of
them are applicable for both supply and demand sides:
(1) continuous technical support from external partners
and international cooperation (A2, A3, A18, A22, A28),
(2) strong political commitment and interest from the
government to support building resilient society from the
pandemic (A2, A5, A28), (3) improved ownership, leader-
ship and management at all governmental levels and sec-
tors for active engagement (A12, A19, A25), (4) strategic
partnerships across various sectors and effective coor-
dination (A2, A7), (5) cross-border collaboration (A19),
and (6) rapid problem-solving culture for efficient deci-
sion-making process (A2).

Moreover, the strategies are divided into three phases
(i.e., short-term, mid-term, and long-term) based on the
time it takes for the goals to be achieved (Fig. 2). Among
the four dimensions, geographic availability and accept-
ability are more geared towards short-term, focusing
on instant response to COVID-19. Availability dimen-
sion requires both long-term and short-term strategies
simultaneously. Short-term strategies alone could help
overcome current barriers; however, they are ultimately
helpful for health system strengthening. As for the
affordability dimension, strategies appear to be lacking
and inconclusive.

In order for the strategies to work effectively, financial
resources and long-term planning are necessary. As there
are many barriers reported for the availability dimension,
there are many suggested strategies as well compared to
other dimensions. Several dimensions in blue are helpful
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IViid=term Long:term

= Continuous financial support from external
partners

intervention * Maintaining essential healthcare services = Strengthening data and surveillance
Availabilit = Integrating malaria interventions with during COVID-19 system
y existing regular healthcare activities = Technical innovation in malaria = Enhancing community-based health

= Coordination of medicine procurement
and logistic system

= Establishing guidelines for malaria
intervention during COVID-19
Acceptability = Disseminating correct information
= Delivering information on malaria
intervention using mobile technology

= Continuous technical support from
external partners

The government's strong political
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Cross-cutting

across all 4 dimensions -

aNot all the strategies in Table 3 are included in this figure.

Fig. 2 Strategies classified in terms of the time frame

for both geographic accessibility and availability and they
can be interchangeably used.

Discussion

Barriers to and strategies for the provision and uptake
of malaria services during the pandemic in LMICs were
identified and categorized into the four dimensions of
access to healthcare: accessibility, affordability, avail-
ability, and acceptability. During a pandemic, barriers
and strategies cannot be addressed with a silo approach.
Thus, this study contributes by identifying barriers and
strategies through a systematic literature review by using
a single framework, helping to further facilitate the pro-
vision of an integrated approach addressing the different
dimensions as well as the timeframe of short and long-
term strategies.

The categorization of barriers facilitates the under-
standing of the contexts in which these barriers develop
during the pandemic. Firstly, COVID-19 lockdown meas-
ures have directly limited geographic accessibility of
people and resources. Travel restrictions or lack of trans-
portation deterred people in both supply and demand
sides from reaching service delivery points at both
country and international levels. Increased cost of the
shipment and raw materials and disproportionate eco-
nomic impact of unemployment in vulnerable popula-
tions of Africa further complicated responses. Provision
of proper funds was disrupted as well. Notwithstand-
ing, community-level approaches such as mobilizing

interventions and approaches

system and building systematic resilience

= Strategic partnerships across sectors and
effective coordination

= Improved ownership, leadership and
management at all governmental levels
and sectors

community health workers and employing non-contact
and integrated methods could mitigate the geographic
barriers. Secondly, weak health systems in LMICs were
insufficient to respond to the ongoing rise of additional
demands of the pandemic. Reduction in health work-
ers and resources, poor supply chain and complications
in logistics resulted in delayed or suspended malaria
control activities. Malaria control, alongside COVID-
19 responses, would be possible with strengthening of
health care system to facilitate essential services as well
as surveillance. Lastly, psychosocial factors changed peo-
ple’s behaviors, affecting malaria control measures. The
“fear” of contracting the coronavirus increased hesita-
tion in visiting health facilities, fear of violence targeting
health workers (assumable due to COVID-19 stigmatiza-
tion) and decreased community support. These barriers
can be ameliorated through clear risk communication
strategies.

Potential strategies to overcome the above-men-
tioned barriers were gathered and classified into three
phases (i.e., short-, middle- and long-term) based on
the time needed for implementation. Most strate-
gies identified were short- and middle-term strategies.
However, much of the analysed literature highlighted
the necessity of health systems strengthening in LMICs
as a long-term strategy to avoid disruptions in the pro-
vision of essential healthcare services including malaria
services. This means, among the observed barriers,
structural problems such as facility closure, insufficient
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personnel, and financial barriers have appeared repeat-
edly—as was the case for the Ebola outbreak [18].
Therefore, there is an urgent need of constructing strat-
egies for health system strengthening in the long term
to make LMICs more prepared and resilient [19, 20].
Moreover, implementation of health systems strength-
ening should be balanced between building blocks of
health systems to overcome a silo approach [21]. Not
surprisingly, financing, information, and leadership
and governance, which are conventionally neglected
in strengthening health systems [22], are typically sug-
gested long-term strategies among others to overcome
barriers to malaria intervention during the pandemic.
Hence, it may be the time to reiterate systems thinking
in health systems strengthening amid fragmented and
short-sighted approaches [23].

In addition to strengthening the national health sys-
tem, a well-integrated approach should be considered
to deliver resilient health services during the pandemic
[24]. For example, malaria messages and diagnosis are
suggested to be integrated in COVID-19 responses to
release pressure on health systems amid the pandemic.
This study identified several cross-cutting strategies at
systems-level integration, such as political leaderships,
collaboration with external partners, and whole-of-
government approach, that will help LMICs to integrate
healthcare services, be more resilient, and overcome
barriers to access to malaria services in all dimensions.
Still, these identified strategies are limited to high level
politics. This may result in neglect in voices from the
“bottom” and on-the-ground [17]. Therefore, integrated
health service delivery should engage the whole com-
munity to pursue people-centeredness in health sys-
tems [25]. Moreover, country-specific solutions should
be considered [26]. This suggestion is also aligned with
recent strategies at the global level. The recently revised
Global Technical Strategy (GTS) for malaria 2016—2030
and global actors reiterated national ownership, leader-
ship, intervention suitable for the local environment,
and equity in an access to services as basic principles of
malaria intervention [10].

The impact of the novel virus like COVID-19 pre-
sents an opportunity for integrating approaches through
strengthening national government’s capacity and
encouraging community engagement. Therefore, it is
imperative that lessons learned from past infectious
diseases are internalized and applied to better prepare
against unknown future pandemics [18]. While it is still
worthy to adopt and implement short-term strategies
and technical adjustments in malaria intervention to bet-
ter respond to the instant increase in the number of cases
and deaths of malaria, “the role of health structures, sys-
tems and staff” should be prioritized as a core aspect for
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malaria control in long-term solution as guided by WHO
[27].

This systematic review has the following limitations.
First, this review takes into consideration a large bulk
of unpublished literature (i.e., preprints and reports
from renowned institutions) to encompass up-to-date
information on malaria responses during the pandemic.
Therefore, the findings of this research should be inter-
preted carefully as preprint literature can change. Fur-
ther, some of the reports were concerned with low
accuracy in the quality appraisal assessment. Second,
the study is rather limited in drawing a causal relation-
ship between identified barriers and disrupted malaria
services because of the presence of indirect factors affect-
ing malaria control (e.g., heavy rain, seasonal variation,
or population movement). Therefore, one should avoid
extrapolating results to a specific country without consid-
ering differences in healthcare capacity, cultural context,
and the pandemic consequences. Further research might
be needed to qualitatively identify deep-rooted causes of
disrupting malaria control and prevention efforts. Third,
identified strategies are not exhaustive. Published strat-
egies may also be biased as small number of powerful
actors in malaria control at the global level are respon-
sible for suggesting them. This may be because capacity
and efforts to identify evidence-based strategies to tackle
the malaria burden are limited during the health crisis.
The world should support generating empirical studies
to make evidence-driven policy recommendations [28].
Lastly, since this study conducted an analysis focused
on the barriers and strategies during the pandemic, the
impact on health outcomes related to malaria disease
have not been thoroughly analysed in a quantitative and
qualitative spectrum. Thus, further research should be
conducted for a more complete understanding of the
topic.

Conclusion

Identifying barriers that hinder malaria control in
LMICs during the COVID-19 pandemic and strategies
to reduce the barriers provides useful insights to help
decision-making process in current and future malaria
control. This study highlights cross-cutting strategies that
embrace and integrate all dimensions of access to health-
care. Health system strengthening and resilience strate-
gies appropriate for various country-specific contexts is
fundamental to effectively deal with the ongoing pan-
demic. The short-term strategies should include the con-
tinuum of public health care while the mid- to long-term
approaches require political will and financial support.
The COVID-19 pandemic is an unprecedented global
health threat, but, at the same time, it provides a unique
opportunity to comprehensively integrate different
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approaches, including strengthening healthcare capabili-
ties of governments and encouraging active community
engagement. It is crucial to be prepared for future pan-
demics by reflecting on the lessons learned from the past
and present infectious disease crises.
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