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Mwalenga Nghipumbwa3, Prasad Ranaweera5, Pengby Ngor1,6, Rattanaxay Phetsouvanh7 and 
Richard J. Maude1,8,9,10* 

Abstract 

Background This report is based on the 2021 annual meeting of the Asia–Pacific Malaria Elimination Network 
Surveillance and Response Working Group held online on November 1–3, 2021. In light of the 2030 regional malaria 
elimination goal, there is an urgency for Asia–Pacific countries to accelerate progress towards national elimination 
and prevent re-establishment. The Asia Pacific Malaria Elimination Network (APMEN) Surveillance Response Work-
ing Group (SRWG) supports elimination goals of national malaria control programmes (NMCPs) by expanding the 
knowledge base, guiding the region-specific operational research agenda and addressing evidence gaps to improve 
surveillance and response activities.

Methods An online annual meeting was hosted from 1 to 3 November 2021, to reflect on research needed to 
support malaria elimination in the region, challenges with malaria data quality and integration, current surveillance-
related technical tools, and training needs of NMCPs to support surveillance and response activities. Facilitator-led 
breakout groups were held during meeting sessions to encourage discussion and share experience. A list of identified 
research priorities was voted on by attendees and non-attending NMCP APMEN contacts.

Findings 127 participants from 13 country partners and 44 partner institutions attended the meeting, identifying 
strategies to address malaria transmission amongst mobile and migrant populations as the top research priority, 
followed by cost effective surveillance strategies in low resource settings, and integration of malaria surveillance 
into broader health systems. Key challenges, solutions and best practices for improving data quality and integrating 
epidemiology and entomology data were identified, including technical solutions to improve surveillance activities, 
guiding priority themes for hosting informative webinars, training workshops and technical support initiatives. Inter-
regional partnerships and SRWG-led training plans were developed in consultation with members to be launched 
from 2022 onwards.

Conclusion The 2021 SRWG annual meeting provided an opportunity for regional stakeholders, both NMCPs and 
APMEN partner institutions, to highlight remaining challenges and barriers and identify research priorities pertaining 
to surveillance and response in the region, and advocate for strengthening capacity through training and supportive 
partnerships.
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Background
Between 2000 and 2020, estimated malaria incidence and 
mortality reduced significantly in the WHO South-East 
Asia region (SEARO) by 83% and 81%, respectively. The 
region met the Global Technical Strategy (GTS) 2020 
milestone of reducing mortality and morbidity by 40% 
from a 2015 baseline [1]. However, in the Western Pacific 
region (WPRO) there was an overall increase in inci-
dence and mortality between 2015 and 2020 and malaria 
is expected to persist until 2030 [1]. In light of the 2030 
regional elimination goal, there is increasing urgency for 
Asia–Pacific countries to accelerate progress towards 
national malaria elimination, concentrating on high bur-
den geographies, and prevent re-establishment [2].

The Asia Pacific Malaria Elimination Network 
(APMEN) was established in 2009 and has since grown 
to host a forum of 21 country partner National Malaria 
Control Programmes (NMCPs) committed to eliminat-
ing malaria within their borders and supporting region 
wide elimination by 2030. Under APMEN, three work-
ing groups provide technical support and guidance on 
key themes of malaria control and management, namely, 
vector control, surveillance and response, and Plasmo-
dium vivax. Through a network of partner institutions 
including non-governmental organizations, academic 
and research institutions, funding agencies, the private 
sector, United Nations agencies, and civil society organi-
zations, APMEN provides country partners with access 
to technical knowledge, tools, and expertise to support 
their respective national and regional elimination goals. 
The Asia Pacific Leaders Malaria Alliance (APLMA) and 
APMEN Secretariats were brought together in 2015 to 
strengthen elimination efforts by combining the politi-
cal advocacy and multi-sectoral access of APLMA with 
APMEN’s technical expertise and direct engagement 
with malaria control programmes [3].

With the transformation of malaria surveillance as 
a core intervention under the WHO Global Technical 
Strategy (GTS) [4], the  APMEN SRWG has been sup-
porting expansion of the knowledge base, development 
of a region-specific operational research agenda and 
addressing evidence gaps to ensure that country partners 
can effectively implement surveillance strategies that 
identify and respond to every malaria case [5]. As a peer-
led technical working group, the hosting arrangement of 
the SRWG rotates biannually and is currently co-chaired 
by Dr Rattanaxay Phetsouvanh, Director General of the 
Department of Communicable Disease Control, Ministry 
of Health in Lao PDR, and Professor Richard J. Maude, 
Head of the Epidemiology Department at Mahidol 
Oxford Tropical Medicine Research Unit (MORU) for 
2021–2022.

Annually, the SRWG hosts a general membership 
meeting bringing together country partners and experts 
from across the world to reflect on recent developments 
and address key challenges pertaining to malaria sur-
veillance activities in the region. In line with the 2021 
updated strategy highlighting the need to integrate 
malaria services into broader health delivery systems and 
strengthen countries’ capacity to collect, analyse and use 
malaria-related data [6], the SRWG focused this year’s 
annual meeting around the theme of “Moving from Data 
to Elimination” through building capacity in research, 
data quality, and integration. Due to the COVID-19 pan-
demic, the 2021 meeting was organized virtually on 1–3 
November and was attended by 127 participants com-
prising 13 country partner NMCPs, and 44 partner insti-
tutions from 24 countries across the world (the meeting 
agenda and list of attending organizations is found in 
Additional Files 1, 2, respectively). This meeting report 
documents outcomes from the virtual meeting, key dis-
cussion points from the breakout sessions and findings 
from surveys conducted as part of the proceedings.

Data to elimination: prioritizing gaps in research 
and capacity development for surveillance and response
The WHO GTS outlines a key supporting element to 
achieving elimination requires leveraging innovation and 
expanding both clinical and implementation research [4]. 
The last SRWG annual meeting organized in 2018 dis-
cussed challenges and barriers to identifying and imple-
menting solutions for improving case-based surveillance 
and response activities and, among other goals, to review 
approaches and tools for improving surveillance activities 
[7]. The 2021 SRWG annual meeting provided an update 
on partner perspectives regarding remaining challenges 
and barriers to implementing surveillance and response 
activities, what research is needed to address challenges 
to eliminating malaria in the region, review current sur-
veillance-related technical tools, and reflect on training 
needs of national programmes to support surveillance 
and response activities. A summary of the session goals, 
outcomes and action points can be found in Table 1.

Research needed to support malaria elimination 
in the Asia–Pacific region
Breakout groups dividing participants by subregion and 
APMEN membership type allowed identification of 
research priorities stratified by sub-regional needs and 
organizational focus. Facilitators asked participants to 
submit research questions on Slido, an interactive appli-
cation used for hybrid meetings, clarify components of 
the research question, and vote on the priority questions 
from the full list of research questions submitted within 
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each subgroup. Research questions from all subgroups 
were pooled and grouped by themes, and opened for vot-
ing by all participants of the annual meeting on the Qual-
trics XM platform, to derive a region-wide list of ranked 
research priorities. Follow-up email invitations to par-
ticipate in the survey were distributed to contacts from 
APMEN country partners not present at the meeting (18 
countries, including 7 not at the meeting). In total, the 
survey received 14 responses from eight country part-
ners, and 27 responses from partner institutions deriv-
ing the list of top-ranking research priorities. The full list 
of research questions identified by each subgroup and 
ranked by priority is in Additional File 1.

Strategies for malaria elimination to address malaria 
transmission amongst mobile and migrant populations 
(MMPs), including forest goers, was the highest voted 
research priority by both country partners and partner 
institutions. Transmission of malaria in near elimina-
tion settings, particularly the Greater Mekong Subregion 
(GMS), often happens in forests and in cross-border 
areas where human mobility is high [8]. Because of this, 
village-based malaria control and elimination strategies 
common in the GMS cannot provide effective monitor-
ing, health education or care service coverage for this vul-
nerable high-risk group [9, 10], therefore, they may act as 
reservoirs of malaria [8]. Research to determine health-
care-seeking behaviours and mobility patterns of MMPs 
and those populations living at the borders where trans-
mission is harder to trace, will be essential to monitor-
ing high risk-groups and disease transmission patterns. 
Break-out group participants discussed how mobile and 
migrant population movement mapping, within and 
across national borders, will be vital research to inform 
surveillance and response strategies for targeting the last 
remaining transmission foci and support elimination in 
many Asia–Pacific countries.

The second top voted research question was determin-
ing cost effective surveillance strategies to maximize effi-
ciency in low resource settings. To achieve elimination, 
the 2017 World Health Organization (WHO) Framework 
for Elimination [11] suggested that surveillance systems 
transition from reporting aggregate case data towards 
case-based surveillance to rapidly identify, investigate, 
classify, report and respond to all individual malaria cases 
to effectively manage cases and implement informed 
vector control interventions. An effective surveillance 
and response system that detects and responds to every 
new case and focus can therefore be resource intensive 
[12]. Many malaria programmes in low resource set-
tings rely on donor or international funding which is 
often influenced by changing international public health 
landscapes and priorities that subsequently impact the 
consistency and sustainability of financial assistance [13, 

14]. Contextualized surveillance strategies that are cost 
effective will be a priority for many malaria programmes 
in the region that have to maximize use of declining 
resources to maintain momentum for elimination or sus-
tain efforts against re-establishment in the post elimina-
tion phase.

Other top research priorities identified by country 
partners included integration of malaria surveillance 
with the broader health system, and minimal surveil-
lance packages for monitoring and evaluation to sustain 
malaria free status. While guidelines for both research 
priorities exist in the WHO Malaria Surveillance, Moni-
toring and Evaluation Reference Manual [12], operation-
alization remains challenging for national programmes 
[15]. Research is needed to identify the best tools and 
practices for how to operationally implement adaptive 
surveillance systems that integrates malaria services and 
indicators into the general health service and information 
systems, and standardize tools for monitoring the quality 
of malaria surveillance in low to zero transmission set-
tings [15].

Challenges and solutions to ensuring high quality 
surveillance data to guide decision making
Dr Laura Fay Anderson (Global Malaria Programme—
GMP, WHO) presented the WHO’s Malaria Surveillance 
Assessment Toolkit [16] as an introduction to the ses-
sion on surveillance and data quality. The toolkit includes 
a minimum set of priority indicators that allow compa-
rable and replicable malaria surveillance assessments 
across multiple countries or within the same country 
over time, and is adaptable to country context by allow-
ing users to define the assessment scope. For eliminating 
countries with very low levels of transmission, the toolkit 
can be used to evaluate a surveillance system’s ability to 
capture and respond to every case and show prepared-
ness to prevent re-establishment. For all levels of trans-
mission, the assessment allows for evidence-based and 
prioritized recommendations to strengthen surveillance 
systems and ensure that response activities are well tar-
geted. Currently, the WHO is piloting the toolkit to carry 
out comprehensive assessments in five African countries. 
As this effort had not expanded to the Asia–Pacific, ran-
domly allocated breakout groups were created in the ses-
sion that followed to discuss challenges and solutions to 
ensuring high quality surveillance data in this region.

Participants across breakout groups cited challenges 
in the data collection processes that impact surveillance 
data quality, ranging from issues with collecting data 
using mobile populations, within and across countries, 
to limitations pertaining to data collection procedures. 
Participants indicated difficulty in tracing MMPs lead-
ing to double counting and losses from follow-up across 
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subnational and international borders. Participants also 
noted that poor or lack of standard operating procedures 
(SOPs) for field data collection, and diverging quality of 
case information and definitions impact data complete-
ness and accuracy. Limited human resources and capacity 
for data collection and entry due to insufficient training, 
difficulty in reaching remote areas, and high workload for 
staff compiling and entering data also affected the timeli-
ness of data availability and monthly reporting. Lack of 
monitoring and evaluation processes, including SOPs for 
checking data quality, were also noted as a challenge.

Clear SOPs and guidelines on when and how cases 
are investigated, and use of simplified forms and user-
friendly reporting systems were suggested as possible 
solutions. Participants also proposed staff monitoring 
and supervision through data entry feedback sessions and 
establishing data collection groups to review data. Good 
training tools and methods to motivate staff, such as by 
stressing the importance of surveillance data for policy 
responses, are other ways to improve human resources 
and capacity for data collection and entry when there are 
competing priorities. Highlighting high achieving data 
collection units was suggested as a way to motivate staff 
members. Finally, as countries move towards elimination, 
a national quality assurance system for malaria diagnosis 
was indicated as vital for ensuring malaria surveillance 
data quality.

To ensure completeness of data, simple routine data 
cleaning and checking involving following up on missing 
and incomplete data was suggested. Involvement of the 
private sector, a major provider of malaria diagnosis and 
treatment in many countries [17], in the malaria surveil-
lance system will also be vital to capture the whole pic-
ture of malaria endemicity.

Limitations cited related to tools or technologies, 
including issues with internet connectivity and limited 
use of modern technology to collect and upload data in 
remote areas. Digitalization of data through the use of 
tablets or mobile phones for data collection and develop-
ing localized data entry systems were discussed as pos-
sible solutions. Additionally, participants explained that 
complex data collection tools, with multiple forms and 
reporting systems used in many countries, may lead to 
duplication and inconsistent data especially when com-
paring surveillance data collected by public and private 
health facilities. Inadequate storage and management of 
data were indicated as data quality challenges, citing dif-
ficulties in integrating multiple data streams and catch-
ments as well as data platforms used for different types 
of data and/or funding sources. Designing contextualized 
digital data dashboards which integrate multiple data 
streams will be key to addressing this challenge and pro-
moting data utilization.

Participants described how suboptimal data qual-
ity impacts decision making for planning and targeting 
interventions, and resource management. Incorrect case 
classifications, non-standardization of case definitions 
that lead to varying interpretation across programmes, 
and gaps in knowledge about specific surveillance ele-
ments such as entomological, geographical or demo-
graphic were all identified to negatively impact data used 
to inform intervention planning and decision making by 
NMCPs. When data is not contextualized accurately in 
space and time, resources may not be efficiently prior-
itized and programmes may not be able to respond to the 
needs around RDT and drug stocks, and training. Waste 
of resources further reduces programme cost effective-
ness. Data delays hamper ability to provide timely inter-
ventions to respond to cases and outbreaks.

Challenges and solutions to integrating epidemiological 
and entomological data for decision making
In her presentation, Dr Lucía Fernández Montoya (GMP, 
WHO) highlighted the need to integrate routine ento-
mological surveillance data with epidemiological and 
environmental information to provide a holistic under-
standing of malaria transmission dynamics and guide 
malaria control efforts. Malaria is transmitted by Anoph-
eles mosquito vectors and vector control intervention are 
among the most effective intervention for malaria con-
trol [18]. Each vector control intervention targets differ-
ent characteristics of mosquito vectors, for example, IRS 
targets indoor resting adult vectors, ITNs target indoor 
biting adult vectors, larviciding targets immature vector 
stages. Different Anopheles species have varying prefer-
ences for environmental conditions (e.g. forest, forest 
fringe, rice field); resting and biting location (indoor/out-
door), biting times and feeding (humans or animal blood) 
which determine both their vulnerability to each vector 
control intervention and malaria transmission patterns 
[12, 19].

On its own, entomological surveillance can help to 
identify the main vectors that should be targetted and 
identify challenges to effective vector control (e.g. insecti-
cide resistance, vector exophily or exophagy, and changes 
in vector composition). Combined with epidemiological 
and other types of data, it can help to determine receptiv-
ity and vulnerability to malaria transmission in different 
areas; select appropriate vector control interventions and 
their deployment modalities; monitor and evaluate the 
effectiveness of vector control interventions; investigate 
the causes of malaria outbreaks, unexpected patterns of 
transmission and drivers of transmission in transmission 
foci; and evaluate the risk of reintroduction of malaria 
into areas where it was previously eliminated [12].
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Entomological surveillance can be conducted using dif-
ferent vector collection methods, each of which provides 
different types of information and allows for the calcu-
lation of only a subset of core entomological indicators 
(19). Entomological surveillance systems and derived 
indicators must therefore be carefully designed to pro-
vide useful information for programme planning and 
implementation [12]. The timing and location of entomo-
logical data collection should also be planned to address 
programme information needs.

Participants were randomly allocated into breakout 
groups to identify challenges to integrating epidemio-
logical and entomological data. The first major challenge 
identified was differences in the frequency and geo-
graphical scale of data making combined analyses dif-
ficult. Entomological data are generally collected during 
foci investigation or surveys in relatively small areas for 
specific time periods, whereas epidemiological data is 
collected continuously from every heath provider/facility. 
Another challenge is the difficulty and high cost of col-
lecting entomological data, especially in deep forested 
areas where vulnerability to malaria transmission is gen-
erally high. Entomological data collection also requires 
specific equipment, that needs to be transported to the 
field and frequently replaced, and specialized training to 
use it.

Challenges to analysing entomological data due to its 
complexity, and with extrapolating vector surveillance 
data across all areas, were also discussed by participants. 
These lead to limited utilization of entomological data 
in designing interventions and responses. Participants 
further identified lack of data sharing between entomol-
ogy and epidemiology teams, and lack of feedback on 
reported data across the program and implementers as 
a challenge to data use and integration. Participants also 
identified differences in the systems used for the col-
lection of epidemiological and entomological data as a 
challenge for data integration. In some countries, epide-
miological data is collected through DHIS2, while a dif-
ferent system is used for collecting entomological data. 
In some cases, several different systems are used for the 
collection of entomological data within the same country, 
which further hampers data integration.

Integration will require determining the optimal spatial 
and temporal granularity of different data so they can be 
combined to inform decision making. Ways to enhance 
the resolution of entomological data to better match 
epidemiological data scales were discussed, including 
by conducting vector suitability mapping using satellite 
data. Data may be integrated by visualizing entomologi-
cal and epidemiological data together to explore patterns 
and trends between the two types of data. Coordina-
tion between epidemiological and entomological data 

collection teams, and between national programmes and 
partners, is also essential for successful data integration. 
Finally, using the same data management platform for 
both data was felt to be important for proper integration.

Technical solutions for malaria elimination
The WHO outlines a key supporting element to achieving 
elimination requires leveraging innovation in addition to 
expanding both clinical and implementation research [6]. 
New technologies, such as mobile applications and digital 
platforms, can improve surveillance activities and quality 
of surveillance data. Such technologies can speed up data 
collection, reporting, consolidation, feedback, sharing 
and presentation. Moreover, information technology can 
enhance procurement and supply chain, service delivery, 
and financial and other resource mobilization. The final 
session of the annual meeting covered various technical 
solutions to improve malaria surveillance.

An optimal, fully integrated malaria information sys-
tem should include the collection of complete and cor-
rect data, real-time reporting, storage and integration, 
data analysis and visualization, data sharing and active 
and continuous data interpretation. Rebecca Potter (Uni-
versity of Oslo) presented the DHIS2 malaria toolkit 
which was developed in partnership with WHO GMP 
to reflect global normative guidance and WHO recom-
mendations. The toolkit includes standardized metadata 
packages for case notification, investigation, and clas-
sification workflows, as well as foci investigation and 
response. The packages are designed to make it easier for 
NMCPs to adopt global recommendations for malaria 
data collection and analysis into their national informa-
tion systems that are using DHSI2 software. Data-quality 
tools and pre-configured dashboards for malaria surveil-
lance in elimination settings support NMCPs to imple-
ment rapid data-driven responses. Collaboration with 
GMP was planned to expand the DHIS2 toolkit for sup-
porting integration of entomological data. These tools 
were developed to facilitate the integration of malaria 
data into the broader national health information system.

The importance of the quality, availability, and utiliza-
tion of malaria surveillance data for decision-making to 
better tailor and target programmatic activities is high-
lighted in the WHO GTS for Malaria [6]. This has led 
to countries adopting online or electronic malaria sys-
tems to notify cases within 24–48 hours, support timely 
reporting, and implement real-time case and foci sur-
veillance and vector mapping. Mwalenga Nghipumbwa 
(GMP, WHO) presented on how the WHO is supporting 
the enhancement and development of existing and new 
digital tools to strengthen these integrated near-real time 
surveillance systems. The digital solutions for malaria 
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elimination (DSME) community developed effective 
mobile application tools connected to upgraded core 
DHIS2 functionalities to simplify complete, timely and 
accurate data reporting. The suite of tools include the 
DHIS2 Android Capture app [20] and OpenSRP platform 
[21] used to support real-time reporting and case notifi-
cation, as well as foci investigation.

NMCP applications of various digital solutions to sup-
port malaria surveillance systems were presented for Sri 
Lanka and Cambodia. Dr. Prasad Ranaweera (Ministry 
of Health and Indigenous Medicine, Sri Lanka) demon-
strated the use of Google Data Studio to easily upload 
data and customize dashboards for tracking antimalarial 
drug stocks and RDTs. The use of this platform com-
plements the DHIS2 system, and was introduced to the 
Anti-Malaria Campaign in Sri Lanka during the post 
elimination phase. Dr Pengby Ngor (MORU/National 
Center for Parasitology, Entomology and Malaria Con-
trol) described Cambodia’s standalone malaria informa-
tion system (MIS), which captures both passive and active 
surveillance data in real-time through health centres and 
village-based malaria workers, respectively, using a web-
based interface and Android smartphone malaria surveil-
lance applications. While challenges remain with device 
maintenance and providing regular refresher training for 
turnover of staff, the locally designed application is low-
cost, sustainable, decentralized and tailored to the coun-
try’s malaria elimination context. Plans are being made to 
adapt this tool for the surveillance of other diseases.

Capacity and training needed for national malaria control 
programmes
The final session focused on sharing cross-regional initia-
tives on accruing surveillance best practices and evaluating 
the barriers to, and gaps in, training for country partners 
needed to strengthen surveillance and response activities. Dr 
Arantxa Roca-Feltrer (Malaria Consortium), co-chair of the 
Roll Back Malaria Surveillance Monitoring and Evaluation 
Reference Group (RBM-SMERG) introduced upcoming ini-
tiatives and resources under the committee for Surveillance 
Practice and Data Quality (SP&DQ), including development 
of a systematic tracker of implementing partners’ data qual-
ity projects, and NMCPs’ use of surveillance practices. Anne-
Sophie Stratil (Malaria Consortium) presented findings 
from a needs assessment of NMCPs in African countries, 
identifying priority challenges in using data for program and 
policy decisions, assessing data quality, reporting, collecting, 
visualizing and interpreting program data. While the RBM-
SMERG has traditionally been an African centric group, 
collaborations and exchanges with the APMEN SRWG are 
planned to support exposure and interaction across regional 
bodies to capture activities and best practices from the full 
spectrum of endemic countries in the two regions.

Findings from a survey of APMEN partner countries’ 
training needs and partner institutions’ training capac-
ity conducted in 2021 were presented by Massaya Siri-
matayanant (MORU/SRWG). The survey received 40 
responses (22 from country partners and 18 from part-
ner institutions) identifying country partners’ interest in 
skills-based training. The survey also identified APMEN 
partner institutions with ability and interest to provide 
training in topics of interest to country partners. Virtual 
face-to-face follow-up discussions clarified the specifics 
of the training contents and target audiences. From this, 
five priority training topics were identified as of most 
interest to NMCPs: entomological surveillance, data utili-
zation (data to action), basic statistical analysis, mapping 
and GIS, and case investigation. Feasibility to deliver, and 
interest in receiving, training on these topics were further 
explored in self-assigned breakout group sessions.

For entomological surveillance, shortfalls and training 
needs in the Asia Pacific have been identified and prior-
itized across sub-regions by the APMEN Vector Control 
Working Group (VCWG). Upcoming VCWG initiatives 
including a 6-module online training on malaria vector 
surveillance and a face-to-face two-week intensive vector 
surveillance course were discussed for 2022.

In the breakout group discussing case and foci investi-
gation, participants acknowledged that training is already 
being conducted by NMCPs in countries. A framework 
for defining cases exists and may be used to deliver basic 
training across countries, but participants noted that 
training for classification of cases and transmission sites 
will be unique to each country context and require train-
ing that is adapted to each transmission setting. Par-
ticipants discussed the potential to deliver training to 
improve the quality of case and foci investigation through 
bilateral NMCP-NMCP or NMCP-partner institution 
technical support initiatives facilitated by the SRWG.

In the GIS and mapping breakout group, a survey found 
that a mix of NMCP staff at national and sub-national 
levels had already received GIS/mapping-related training. 
There was interest to strengthen capacity for central level 
staff through introductory and more advanced training 
to use geospatial software for malaria surveillance and 
monitoring, and at sub-provincial levels training should 
be focused on introducing geospatial data and technolo-
gies for surveillance and how to collect geographic coor-
dinates in the field. An online training module on GIS for 
mapping infectious diseases is under development by Dr 
Steeve Ebener (Health GeoLab Group in MORU Epide-
miology Department) and Prof Richard Maude (MORU), 
and online workshops adapted for malaria are expected 
to be delivered via APMEN in 2022.

Finally, for the combined training themes of data 
utilization and basic statistical analysis, participants 
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expressed a preference to focus on data processes, includ-
ing data collection and quality checking, rather than 
basic statistical analyses. This focus was acknowledged by 
the SRWG, and training on quality assurance within the 
surveillance data pipeline will be a priority deliverable in 
2022.

Discussion and next steps
While there has been steady progress towards achiev-
ing the goal of regional elimination by 2030, a number of 
research gaps, implementation challenges and training 
needs pertaining to surveillance and response activities 
have been identified during the SRWG annual meeting 
for Asia–Pacific countries. Action points resulting from 
the meeting outcomes are outlined in Table 1.

The higher active attendance of stakeholders from 
the GMS region (44 percent of total attendees across 
all three days) may have contributed to identification 
of research priorities that reflect challenges currently 
prominent in low transmission settings. However sub-
regional level breakout group discussions and voting on 
research priorities that were open to the wider regional 
audience allowed identification of other top research 
priorities, including cost effective surveillance strate-
gies and integration of malaria surveillance into broader 
health systems, which are highly relevant for countries 
in all transmission settings in the region. Globally, fund-
ing for malaria has remained stagnant since 2010 [22], 
and with competing domestic public health priorities, 
ensuring that malaria interventions and surveillance 
strategies are cost effective and well-integrated into the 
wider public health system will be vital for sustainability 
of malaria programmes. Identification of key research 
priorities needed to support malaria elimination accord-
ing to stakeholders will be critical to guiding operational 
research at the sub-regional level and across the Asia 
Pacific. Their dissemination to a wider audience to guide 
linkages between research institutions and NMCPs, and 
to potential donors, will be a target action point for the 
SRWG to support ongoing elimination efforts.

Discussions surrounding surveillance data quality and 
integration challenges, particularly the limited examples 
of initiatives targeting improvement in these within the 
region, suggests that there are significant gaps in research 
and best practices for both themes. While there have 
been some piloted efforts in the GMS to improve com-
pleteness of malaria incidence data, such as through inte-
gration of private sector data [17, 23], a past assessment 
of national surveillance systems in the Asia Pacific found 
malaria incidence data in many countries still misses 
information from a wide range of potential sources [24]. 
Furthermore, while pilots of digital tools for improv-
ing timeliness of malaria case data collection have been 

explored [25–28], difficulty with scaling and challenges in 
reporting timeliness as discussed in the breakout group 
highlight its persistent impact on NMCP’s ability to 
implement targeted and timely responses to outbreaks. 
While the GTS has emphasized the importance of high-
quality routine data by redefining surveillance as a core 
intervention in malaria control and elimination[4], there 
have been limited efforts to evaluate programmes’ ability 
to capture quality routine malaria surveillance data when 
compared to Africa [29–33]. High quality of routine 
surveillance data and integration of various sources and 
types of data are needed to provide a complete picture of 
malaria incidence within a country in order to success-
fully plan for malaria control and elimination and inform 
targeted response strategies. Advocacy to prioritize 
data quality assurance measures will be sought through 
hosting APMEN-supported informative webinars and 
workshops. Due to the unique nature of different sur-
veillance systems and Health Management Information 
Systems (HMIS) adopted across countries in the region, 
the SRWG will seek to provide context specific technical 
support by linking NMCPs with partner institutions with 
the relevant expertise.

Group brainstorming sessions complemented a previ-
ously implemented training needs assessment by offering 
the wider SRWG membership to clarify training con-
tent that partner countries are interested in receiving. 
In comparison to the pre-determined training topics list 
provided for respondents to select in the training needs 
assessment survey, the breakout group facilitated discus-
sions between NMCPs and partner institution members 
to suggest deviations from the original topics based on 
contextual needs and regional expertise available. Both 
activities determined which training may be delivered to 
a wider APMEN audience (vector surveillance and GIS 
and mapping), and which require context specific techni-
cal support (case and foci investigation). Engaging RBM’s 
Committee on Surveillance Practice and Data Quality, 
active in the African content, allows the SRWG to co-
develop cross-regional training workshops on surveil-
lance data quality that are of relevance to both regions.

Conclusion
While progress towards elimination has been made 
across the region, the global COVID-19 pandemic has 
tested the resilience of national malaria programmes 
and their ability to implement surveillance and 
response activities for malaria amidst lockdowns and 
competing public health priorities. The 2021 SRWG 
annual meeting provided an opportunity for regional 
stakeholders, both NMCPs and partner institutions, to 
highlight the remaining challenges and barriers, update 
on and share innovative technologies, and advocate 
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for both region-wide as well as context specific initia-
tives to strengthen surveillance and response activities. 
Identification of research and NMCP training priorities 
are vital to ensuring that supportive initiatives within 
the region, including SRWG-led activities, are well-tar-
geted to meet the needs of countries for building capac-
ity to achieve elimination by 2030.

Abbreviations
SEARO  South-East Asia region (SEARO)
WPRO  Western Pacific region
APMEN  Asia Pacific Malaria Elimination Network
SRWG   APMEN Surveillance and Response Working Group
NMCP  National malaria control programme
APLMA  Asia Pacific Leaders Malaria Alliance
GTS  Global technical strategy
MORU  Mahidol Oxford tropical medicine research unit
MMP  Mobile and migrant populations
GMP  Global malaria programme
DHIS2  District health information software
SOPs  Standard operating procedures
GMS  Greater Mekong subregion
DSME  Digital solutions for malaria elimination
MIS  Malaria information system
RBM-SMERG  RBM surveillance monitoring and evaluation reference  

group
SP&DQ  Surveillance practice and data quality committee
VCWG   APMEN vector control working group
HMIS  Health management information system

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12936- 023- 04459-9.

Additional file 1: Meeting agenda.

Additional file 2: List of attending country partner National Malaria 
Control Programmes and partner institutions.

Additional file 3: Breakout groups and identified research priorities on 
malaria surveillance in the region.

Acknowledgements
We would like to thank all the National Malaria Control Programme repre-
sentatives, and partner institutions from academia, private sector, interna-
tional and non-government organizations for attending and providing their 
insightful participation during the meeting activities. We are also grateful to all 
the speakers included in this report for their valuable contributions to sharing 
knowledge and expertise within the network, and to Drs Abdul Majeed (Direc-
torate of Malaria Control, Pakistan), Siv Sovannaroth (National Center for Para-
sitology, Entomology & Malaria Control, Cambodia), and Luciano Tuseo (WHO 
Regional Office for the Western Pacific, Philippines and WHO Cambodia) for 
their guidance and support as session chairs throughout the annual meeting.

Author contributions
MS, PH and RJM wrote the first draft. All authors read and approved the final 
manuscript.

Funding
Financial support for the meeting was provided through the Asia Pacific 
Malaria Elimination Network (APMEN) by the Bill and Melinda Gates Founda-
tion and Australia’s Department of Foreign Affairs and Trade (DFAT). This work 
was funded in part by the Wellcome Trust [220211]. For the purpose of open 
access, the author has applied a CC BY public copyright license to any Author 
Accepted Manuscript version arising from this submission.

Availability of data and materials
Data sharing not applicable as no datasets were generated or analysed in this 
meeting report.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

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

Author details
1 Mahidol-Oxford Tropical Medicine Research Unit, Faculty of Tropical Medicine, 
Mahidol University, Bangkok, Thailand. 2 Asia Pacific Malaria Elimination 
Network (APMEN), Singapore, Singapore. 3 Global Malaria Programme, World 
Health Organization, Geneva, Switzerland. 4 University of Oslo, Oslo, Norway. 
5 Anti-Malaria Campaign, Ministry of Health, Colombo, Sri Lanka. 6 National 
Centre for Parasitology, Entomology and Malaria Control, Phnom Penh, Cam-
bodia. 7 Department of Communicable Disease Control, Ministry of Health, 
Vientiane, Lao PDR. 8 Centre for Tropical Medicine and Global Health, Nuffield 
Department of Medicine, University of Oxford, Oxford, UK. 9 Harvard TH Chan 
School of Public Health, Harvard University, Boston, USA. 10 The Open Univer-
sity, Milton Keynes, UK. 

Received: 14 January 2023   Accepted: 14 January 2023

References
 1. WHO. Global technical strategy for malaria 2016–2030. Geneva: World 

Health Organization; 2021.
 2. WHO. World Malaria Report 2021. Geneva: World Health Organization; 

2021.
 3. Asia Pacific Leaders Malaria Alliance. What is APLMA? Accessed on 3 Feb 

2022 https:// www. aplma. org/ what- is- aplma.
 4. Asia Pacific Malaria Elimination Network. APLMA & APMEN Partnership for 

Impact 2020. https:// apmen. org/ about? target= APLMA. Accessed on 27 
Apr 2022.

 5. WHO. Global technical strategy for malaria 2016–2030. Geneva: World 
Health Organization; 2015.

 6. Asia Pacific Malaria Elimination Network. Surveillance & 
Response. Accessed on 3 Feb 2022  https:// apmen. org/ surve illan ce- respo 
nse.

 7. Asia Pacific Malaria Elimination Network. SRWG Annual Meeting 2018. 
Accessed on 5 Apr 2022 https:// www. apmen. org/ events/ srwg- annual- 
meeti ng- 2018.

 8. Delacollette C. Mobile and migrant populations and malaria information 
systems. New Delhi: World Health Organization Regional Office for South-
East Asia; 2015.

 9. Imwong M, Nguyen TN, Tripura R, Peto TJ, Lee SJ, Lwin KM, et al. The 
epidemiology of subclinical malaria infections in South-East Asia: findings 
from cross-sectional surveys in Thailand-Myanmar border areas, Cambo-
dia, and Vietnam. Malar J. 2015;14:381.

 10. Pindolia DK, Garcia AJ, Wesolowski A, Smith DL, Buckee CO, Noor AM, 
et al. Human movement data for malaria control and elimination strate-
gic planning. Malar J. 2012;11:205.

 11. WHO. A framework for malaria elimination. Geneva: World Health Organi-
zation; 2017.

 12. WHO. Malaria surveillance, monitoring & evaluation: a reference manual. 
Geneva: World Health Organization; 2018.

 13. Louis ME, Walke H, Perry H, Nsubuga P, White ME, Dowell S. Surveillance 
in low-resource settings: challenges and opportunities in the current 
context of global health. In: Lee LM, Teutsch SM, Thacker SB, St Louis ME, 
editors. Principles & practice of public health surveillance. 3rd ed. Oxford: 
Oxford University Press; 2010. p. 357–80.

https://doi.org/10.1186/s12936-023-04459-9
https://doi.org/10.1186/s12936-023-04459-9
https://www.aplma.org/what-is-aplma
https://apmen.org/about?target=APLMA
https://apmen.org/surveillance-response
https://apmen.org/surveillance-response
https://www.apmen.org/events/srwg-annual-meeting-2018
https://www.apmen.org/events/srwg-annual-meeting-2018


Page 12 of 12Sirimatayanant et al. Malaria Journal           (2023) 22:91 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 14. Cohen JM, Smith DL, Cotter C, Ward A, Yamey G, Sabot OJ, et al. Malaria 
resurgence: a systematic review and assessment of its causes. Malar J. 
2012;11:122.

 15. Roca-Feltrer A, Stratil A-S, Tibenderana JK. The role of adaptive surveil-
lance as a core intervention to achieve malaria elimination. In: Rodriguez-
Morales AJ, editor. Current topics and emerging issues in malaria elimina-
tion. London: IntechOpen; 2020.

 16. Malaria Policy Advisory Committee Meeting. Overview of the malaria sur-
veillance assessment toolkit. Meeting 3 december 2020. Geneva: World 
Health Organization; 2020.

 17. Levin A, Potter R, Tesfazghi K, Phanalangsy S, Keo P, Filip E, et al. Costing 
electronic private sector malaria surveillance in the greater Mekong 
subregion. Malar J. 2021;20:192.

 18. Bhatt S, Weiss DJ, Cameron E, Bisanzio D, Mappin B, Dalrymple U, et al. 
The effect of malaria control on Plasmodium falciparum in Africa between 
2000 and 2015. Nature. 2015;526:207–11.

 19. WHO. Guidelines for malaria. Geneva: World Health Organization; 2022.
 20. DHIS2 Overview. Accessed on 6 May 2022 https:// dhis2. org/ about/.
 21. Open Smart Register Platform. Accessed on 6 May 2022 https:// smart 

regis ter. org/.
 22. WHO Strategic Advisory Group on Malaria Eradication. Malaria eradica-

tion: benefits, future scenarios and feasibility. Geneva: World Health 
Organization; 2020.

 23. Fernando D, de Silva NL, Ackers I, Abeyasinghe R, Wijeyaratne P, Raja-
pakse S. Patient satisfaction and uptake of private-sector run malaria 
diagnosis clinics in a post-conflict district in Sri Lanka. BMC Public Health. 
2014;14:641.

 24. Mercado CE, Ekapirat N, Dondorp AM, Maude RJ. An assessment of 
national surveillance systems for malaria elimination in the Asia Pacific. 
Malar J. 2017;16:127.

 25. Win Han O, Win H, Cutts JC, Kyawt Mon W, Kaung Myat T, May Chan O, 
et al. A mobile phone application for malaria case-based reporting to 
advance malaria surveillance in Myanmar: a mixed methods evaluation. 
Malar J. 2021;20:167.

 26. Meankaew P, Kaewkungwal J, Khamsiriwatchara A, Khunthong P, Sing-
hasivanon P, Satimai W. Application of mobile-technology for disease 
and treatment monitoring of malaria in the “better border healthcare 
programme.” Malar J. 2010;9:237.

 27. Ngor P, White LJ, Chalk J, Lubell Y, Favede C, Cheah P-Y, et al. Smartphones 
for community health in rural Cambodia: a feasibility study. Wellcome 
Open Res. 2018;3:69.

 28. Sovannaroth S, Ngor PB, Thiagaraj A, Chhun B, Pagalday-Olivares P. Initiat-
ing case notification and case investigation for Plasmodium falciparum 
cases in Cambodia. Am J Trop Med Hyg. 2019;101(Suppl 5):318–9.

 29. Muhoza P, Tine R, Faye A, Gaye I, Zeger SL, Diaw A, et al. A data quality 
assessment of the first four years of malaria reporting in the Senegal 
DHIS2, 2014–2017. BMC Health Serv Res. 2022;22:18.

 30. Githinji S, Oyando R, Malinga J, Ejersa W, Soti D, Rono J, et al. Complete-
ness of malaria indicator data reporting via the district health information 
software 2 in Kenya, 2011–2015. Malar J. 2017;16:344.

 31. Moukénet A, de Cola MA, Ward C, Beakgoubé H, Baker K, Donovan L, et al. 
Health management information system (HMIS) data quality and associ-
ated factors in Massaguet district. Chad BMC Med Inform Decis Mak. 
2021;21:326.

 32. Burnett SM, Wun J, Evance I, Davis KM, Smith G, Lussiana C, et al. Introduc-
tion and evaluation of an electronic tool for improved data quality and 
data use during malaria case management supportive supervision. Am J 
Trop Med Hyg. 2019;100:889–98.

 33. Colborn JM, Zulliger R, Da Silva M, Mathe G, Chico AR, Castel-Branco AC, 
et al. Quality of malaria data in public health facilities in three provinces 
of Mozambique. PLoS ONE. 2020;15:e0231358.

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

https://dhis2.org/about/
https://smartregister.org/
https://smartregister.org/

	Gaps in€research and€capacity development for€malaria surveillance and€response in€the€Asia–Pacific: meeting report
	Abstract 
	Background 
	Methods 
	Findings 
	Conclusion 

	Background
	Data to€elimination: prioritizing gaps in€research and€capacity development for€surveillance and€response
	Research needed to€support malaria elimination in€the€Asia–Pacific region
	Challenges and€solutions to€ensuring high quality surveillance data to€guide decision making
	Challenges and€solutions to€integrating epidemiological and€entomological data for€decision making
	Technical solutions for€malaria elimination
	Capacity and€training needed for€national malaria control programmes

	Discussion and€next€steps
	Conclusion
	Anchor 16
	Acknowledgements
	References


