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ABSTRACT
Introduction An ambitious epidemiology strategy has 
been set by the WHO, targeting malaria elimination for 
at least 35 countries in 2030. Challenges in preventing 
malaria cross borders require greater attention to achieve 
the elimination target. This scoping review aims to identify 
successful forms of interventions to control malaria 
transmission across national borders in the Asia- Pacific 
region.
Methods and analysis This scoping review will search 
four electronic databases (PubMed, ScienceDirect, 
EBSCOhost and ProQuest) limiting the time of publication 
to the last 10 years. Two independent reviewers will 
screen all titles and abstracts during the second stage. 
Study characteristics will be recorded; qualitative data 
will be extracted and evaluated, while quantitative data 
will be extracted and summarised. Overall, we will follow 
the Preferred Reporting Items for Systematic reviews and 
Meta- Analyses extension for Scoping Reviews guidelines.
Ethics and dissemination This scoping review has 
received ethical approval from the Faculty of Medicine, 
Public Health and Nursing, Universitas Gadjah Mada. 
The results will be disseminated through peer- reviewed 
publications, conference presentations and policy briefs.

INTRODUCTION
Malaria is a public health burden caused 
by the Plasmodium parasite, which is trans-
mitted from person to person by the Anoph-
eles mosquito as a vector. This disease creates 
a significant health and socioeconomic 
burden, with 3.7 billion people at risk of being 
infected with malaria.1 Globally, there were 
an estimated 229 million malaria cases and 
over 400 thousand deaths across 87 malaria- 
endemic countries in 2019, with the African 
region contributing 94% of the global case 
burden.1 Some countries in the Asia- Pacific 
region have low- intensity transmission, and 
there are specific challenges that should be 
overcome, including lack of surveillance,2–4 
dominance of P. vivax.5 Additionally, epide-
miologists are starting to find resistance 
to artemisinin drugs and insecticides, and 

diversity of malaria vectors, while identi-
fying hard- to- reach populations5–7 and cross- 
border malaria problems.8

Cross- border intervention is critical to 
accelerating the malaria elimination efforts 
because no country can achieve and main-
tain an exclusive malaria elimination status.9 
As emphasised by the WHO in their stra-
tegic plan, there is an urgency to collabo-
rate in accelerating elimination efforts by 
paying attention to prevention and treat-
ment management and the importance of 
surveillance.10 There are three main pillars 
developed in the WHO strategic plan that 
emphasises the importance of the cross- 
border intervention: (1) maximise access 
to malaria interventions in border areas 
(within national boundaries), (2) maximise 
malaria surveillance and response as well as 
monitoring and evaluation (M&E) in border 
areas and (3) maximise cross- border coordi-
nation mechanisms that provide an enabling 
environment.10

Also, adaptation to the local context is 
imperative to support this strategic plan-
ning.11 In the Asia- Pacific region, attention 
to malaria elimination efforts is promoted 
by a strategically united networking of the 
Asia- Pacific Malaria Elimination Network 

Strengths and limitations of this study

 ► The data extraction headings are adapted from the 
WHO pillars of cross border collaboration and the 
WHO framework for malaria elimination.

 ► Stakeholders will be engaged throughout the review 
process.

 ► This scoping review is limited to land borders, ac-
cording to its main definition.

 ► Only publications regarding interventions or activi-
ties related to malaria elimination since 2010 will 
be included.
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(APMEN), the Asia Pacific Leaders Malaria Alliance 
(APLMA) and the Global Fund to Fight AIDS, Tuber-
culosis and Malaria (The Global Fund).12–14 APMEN 
started in 2009 to support capacity building, advocacy and 
research in member countries, with the main aims to solve 
problems of malaria control in the area.7 9 In line with 
APMEN, since 2013, ALPMA provides political commit-
ment through a high- level advocacy platform to eliminate 
malaria from the Asia Pacific by 2030.5 12 Meanwhile, the 
global fund is more focused on providing and leveraging 
funding to support malaria elimination efforts.14 15

However, the effectiveness of cross- border malaria 
control activities remains unclear. Existing reviews mainly 
discussed the characteristics and challenges of malaria 
in the Asia- Pacific region and its relation to the tech-
nical strategy of malaria elimination.5 6 9 Other reviews 
identified issues related to malaria and cross bordered 
challenges involving mobile populations, cross- border 
characteristics and multidrug resistance.8 16 17

Conclusively, there has been no specific scoping review 
related to cross- border control efforts in this region. 
Therefore, we aim to identify and summarise existing 
evidence on interventions related to malaria elimination 
efforts in cross- border settings among the Asia- Pacific 
regions.

METHODS AND ANALYSIS
Protocol design
To address the purpose and objectives of the proposed 
study, we will use the scoping review method described 
by Arksey and O’Malley.18 There are six stages: (1) iden-
tify research questions, (2) search for relevant studies, (3) 
select studies, (4) mapping data, (5) collate, summarise 
and report results and (6) consultation. The study will 
cover all malaria borders, where there is a potential for 
malaria transmission between countries sharing land 
borders, in the Asia- Pacific region.19 The scoping review 
will be conducted until June 2022 and will include all orig-
inal articles, case studies and grey literatures, including 
selected reports. We will follow the Preferred Reporting 
Items for Systematic reviews and Meta- Analyses extension 
for Scoping Review (PRISMA- ScR) checklist in all stages.20 
Quality appraisal of studies will be conducted by guidance 
from the Joanna Briggs Institute website.

Stage 1: identifying research questions
Our research question was developed and refined 
through an iterative process and consultations held by 
the research team. The objective of this review is to iden-
tify the most successful interventions or innovations in 

accelerating malaria elimination goals in a cross- border 
setting among Asia- Pacific regions.

Moreover, after this stage, the team will use the Popula-
tion, Concept and Context (PCC) of the study (table 1). 
The PCC approach is used as a second screening after all 
literature searches are combined.

Stage 2: search for relevant studies
At this stage, the team will deliberate and decide on criteria 
for eligibility, databases to search and formulate a search 
strategy and key terms. We agreed to use four electronic 
databases, namely, EBSCOhost, PubMed, ProQuest and 
ScienceDirect, to get more diverse articles. For grey litera-
tures, we will search for publications from organisation or 
institution websites supporting malaria elimination, such as 
the WHO, APMEN, APLMA and Global Funds reports.

The search strategy uses malaria- related and cross- 
border keywords as our primary filtering methods, and all 
researchers have agreed with this approach. The secondary 
research terms will include broader keywords on inter-
vention and migration or cross- border movement. The 
filtering methods of ranged date, English and non- review 
articles will be used in all databases. For example, we will 
select ‘Academic Search Complete’ and ‘MEDLINE with 
Full Text’ databases from EBSCOHOST website. Mean-
while, in using PubMed database, the search strategy will 
be developed to specific Medical Subject Headings terms. 
Keyword search terms will include malaria* title/abstract, 
cross$border OR border* title/abstract. Then we will use 
‘English’ as the language filter ‘1 January 2010’ and ‘31 
October 2021’ as the initial and final time filter. The full 
search strategies are available in the online supplemental 
file 1.

The following eligibility criteria will be used to guide 
the search and reviewing published articles and grey liter-
atures: (1) all primary studies, quantitative, qualitative 
and mixed method published articles, (2) grey literatures 
such as reports of projects and programmes, government 
documents or documents from ministry websites from 
countries in the Asia- Pacific region and documents from 
organisation- related malaria elimination efforts, such as 
UN agencies and APMEN- APLMA, (3) study location in 
the Asia- Pacific region, (4) countries with malaria nation-
wide elimination programme, (5) data collection in the 
last 10 years (from 1 January 2010 to 31 October 2021) 
and (6) articles written in English. The explicit exclusion 
criteria identified are:

 ► Transnational malaria; an importation of malaria 
parasites from airport and seaport international 
border areas.

Table 1 Identification of population, concept and context

Population Concept Context

People or community at 
risk who live in the cross 
border area

Interventions model or activities 
of malaria control programme at 
the cross border

Any areas (districts level, countries level)
Any antimalarial activities or phases of malaria control programme
Any type of mobility in cross border
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 ► Review articles including systematic reviews, meta- 
analysis, meta- synthesis, scoping reviews, narrative 
reviews, rapid reviews, critical reviews and integrative 
reviews.

Stage 3: study selection
All retrieved papers will be uploaded to a reference 
management software (Mendeley). We will design a 
two- level screening. First, an independent reviewer will 
review titles and abstracts to determine eligibility based 
on inclusion and exclusion criteria. The second part of 
the selection process will include two reviewers about 
the PCC suitability. When differences arise or any uncer-
tainty appears, the citation will not be eliminated for 
consideration in the next stage. For studies that have 
multiple publications, we will use all publications that 
have different outcomes.

The next stage of the study selection process is a full- 
text review. In this stage, each reviewer will assess whether 
the articles meet the eligibility criteria. Any lack of agree-
ment will be discussed until consensus is received or by 
involving a third reviewer if disagreement still arises. 
Those articles fulfilling criteria will be retrieved for review 
and meta- analysis in this study.

Stage 4: mapping the data
Two independent reviewers will do the data extraction in 
an Excel file. As agreed by all researchers, the heading 
of data extraction data will include at least the following: 
(1) author’s name; (2) publication date; (3) country and 
study location; (4) type of population; (5) study design; 
(6) aim of the study; (7) type of interventions such as: 
(i) quality assurance of malaria diagnosis, treatment 
and prevention, (ii) vectors’ control (mass blood survey, 
Long- lasting insecticidal nets, indoor residual spray), 
(iii) equity in migrant, mobile population and other 
vulnerable populations, (iv) community and civil society 
engagement, (v) collaboration activities the use of ACTs, 
intersectoral collaboration, (vi) case- based surveillance 
system, (vii) data sharing, (viii) joint M&E, (ix) regula-
tion, policies, strategies and collaboration and (x) joint 
capacity building and research implementation (figure 1) 
and (8) outcomes (eg, malaria elimination status, prev-
alence/incidence). These data extraction headings are 

adapted from the WHO pillars of cross- border collabora-
tion and the WHO framework for malaria elimination.10 21

We will involve stakeholders who are involved in 
malaria cross- border elimination efforts, such as expertise 
in surveillance, public health and programme planning, 
to review the data extraction form. Those stakeholders 
include Ministry of Health, WHO, UNICEF, APMEN 
and APLMA. After receiving their feedback, each team 
member will be independently charting the data from 
all included literature studies. The validation of the data 
extraction will be known by discussing samples of liter-
ature (eg, 20%) with other authors. When there is a 
differing opinion, one author will be the third reviewer.

Stage 5: collating, summarising and reporting the results
For our scoping review, the studies identified will be anal-
ysed using both qualitative and quantitative methods. 
We will use the PRISMA- ScR checklist for summarising 
the data. An overview of the research will be displayed 
through all the findings. Related results of qualitative 
literatures, all reports will be coded by the WHO frame-
work, such as: (1) prevent and/or reduce transmission 
and disease burden, with special emphasis on minimising 
risk of importation of malaria cases; (2) prevent, and/or 
rapidly respond to, and control malaria epidemics and 
(3) prevent re- establishment of malaria transmission.10 
The WHO/global framework is the most familiar and is 
a global consensus, which will make it easier for global 
audiences to understand and use it in their context. We 
will use the pillars in the WHO framework as a reference 
guide, and any intervention found will be grouped and 
summarised according to these pillars. Meanwhile, the 
quantitative data will be briefly summarised with descrip-
tive statistics. However, although we are likely to include 
many different types of studies, our overall assessment 
of the evidence strength will be more narrative than 
quantitative.

Stage 6: consultation and stakeholder involvement
Consultation with stakeholders, experts and key infor-
mants will not be our primary data, but serve as triangula-
tion of data sources in reviewing findings or as inputs in 
the synthesised results. This approach will be conducted 
to clarify potential missing studies or ongoing relevant 

Figure 1 Interventions and activities related malaria cross border. IRS, indoor residual spraying; LLIN, long- lasting insecticide 
net; MBS, mass blood survey; ME, monitoring and evaluation.
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interventions. Moreover, by involving stakeholders, we will 
have more insights into what is discussed in the literature. 
The consultations will include the Ministry of Health, UN 
Agencies such as UNICEF and WHO, APMEN, APLMA 
and non- governmental organisations working in the 
malaria elimination efforts. The stage aims at triangu-
lation of findings, especially adding insights into policy 
documents or guidelines.

The initial potential stakeholders are obtained from the 
discussion results with the National Malaria Programme. 
Additional potential participants will be possibly recruited 
with the snowball sampling technique.

PATIENT AND PUBLIC INVOLVEMENT
No patient involved.

ETHICS AND DISSEMINATION
This scoping review has received ethical approval from 
the Medical and Health Research Ethics Committee of 
the Faculty Medicine, Public Health and Nursing, Univer-
sitas Gadjah Mada (KE/0873/08/2021), as part of World 
Class Research—Malaria Cross Border study. Results will 
be disseminated through a peer- reviewed publication 
and/or conferences, for example, in APMEN or APLMA 
meetings. Moreover, we will also produce policy briefs for 
relevant stakeholders.
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Step 2 – Hand search strategy for Population, Concepts, and Context (OR) 

Population 
People or community at risk 
who live in the cross border 
area 

Men OR women; all/document text  
Pregnant; all/document text 
Children OR child; all/document text 
Migrant; all/document text 
Nomad OR mobile population; all/document text 
Traveler OR miner OR forest worker; all/document text 
Vulnerable populations; all/document text 
 

Concepts 
Interventions model or 
activities of malaria control 
program at the cross border 

Intervention OR activity*; all/document text 
Diagnosis OR treatment OR prevention; all/document text 
LLIN OR IRS OR MBS; all/document text 
Surveillance; all/document text 
Data sharing; all/document text 
Notification; all/document text 
Case finding; all/document text 
Monitoring and evaluation; all/document text 
Capacity building; all/document text 

Context 
Any areas (districts level, 
countries level)  
 
 
 

National OR district OR village; all/document text 
(China OR North Korea OR Lao DPR OR Myanmar OR Bhutan 
OR Nepal OR Vietnam OR Afghanistan OR Bangladesh OR 
India OR Cambodia OR Malaysia OR Indonesia OR Timor Leste 
OR Papua New Guinea OR Iran OR Yamen OR Saudi Arabia); 
all/document text  
NOR Africa NOR Europe NOR America NOR Australia; abstract 

Any antimalarial activities or 
phases of malaria control 
program 

Control OR elimination OR prevention of re-establishment; 
all/document text  

Any type of mobility in cross 
border 

Land border; all/document text 
NOR sea border NOR port border; abstract 
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