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Abstract 

Background:  Multi-pronged malaria elimination strategies are increasingly being considered for accelerating efforts 
against malaria transmission in Southeast Asia. Two malaria prevention interventions used in in the region are insecti-
cide-treated bed-nets (ITNs) and mass drug administration (MDA). Universal access to ITNs is recommended and high 
population coverage (e.g. above 80%) is needed during MDA initiatives to maximize the impact of these interven-
tions. However, variability in ITN use and individual MDA participation exists. This systematic review aims to provide 
a summary and overview of literature discussing factors influencing uptake of these two malaria control strategies in 
Southeast Asian countries.

Methods:  A search of OVID Embase, OVID MEDLINE, Cochrane Central Register of Controlled Trials, Web of Science, 
OpenGrey, ProQuest, and Google Scholar was undertaken in February 2020. English-language publications with any 
study design using data from any of the ten member countries of the Association of Southeast Asian Nations were 
eligible for inclusion. In addition, reference lists of identified articles were manually searched. Websites for relevant 
international agencies were also searched to identify related grey literature.

Results:  The review identified thirty publications that met the inclusion and exclusion criteria. Most discussed ITN 
use (n = 18) and were relevant to populations in Myanmar (n = 14). All MDA studies were published after 2016, 
whereas included ITN studies spanned from 1998 to 2020. Seven main themes emerged across the studies. Knowl-
edge of malaria and attitudes towards ITNs were emphasized as key factors associated with ITN use. For MDA partici-
pation, key factors included the importance of positive attitudes towards the program, the influence of indirect costs 
and incentives, and the tendency for group decision-making.

Conclusions:  As countries in Southeast Asia continue to work towards becoming malaria-free by 2030, the knowl-
edge and attitudes of local population sub-groups should be assessed and incorporated into the planning and imple-
mentation of malaria prevention activities. The role of incentives and group decision making should also be consid-
ered particularly as they relate to MDA. There is need for ongoing involvement of health educators, the continuation 
of implementation research and the prioritization of community engagement efforts alongside malaria interventions 
in the region.
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Background
Marked reductions in malaria incidence have been made 
in Southeast Asia over the past two decades. Southeast 
Asian countries, such as Singapore and Brunei, have 
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maintained malaria-free status, the remaining countries 
have committed to the goal of eliminating malaria by 
the year 2030 [1]. Despite achieving notable decreases in 
morbidity and mortality, malaria remains an important 
disease burden in the region. Nearly 8 million combined 
cases of malaria were reported across Brunei, Cambodia, 
Indonesia, Laos, Malaysia, Myanmar, the Philippines, 
Singapore, Thailand and Vietnam, with over 200 mil-
lion people in this region at risk of contracting malaria 
in 2018 [2, 3]. Aside from direct health consequences, 
malaria diverts time away from income-generating activi-
ties leading to reduced household income, which can be 
especially severe for poor households, highlighting addi-
tional economic and social implications for the region [4, 
5]. Malaria has also been reported to adversely impact 
the educational attainment of school children, with 
decreased school performance as the number of malaria 
infections increase [6].

Insecticide-treated bed nets (ITNs) or long-lasting 
insecticidal nets (LLIN) have been a cornerstone of 
malaria control for decades [7]. These interventions have 
been shown to be generally effective for malaria preven-
tion, although their impact on malaria transmission in 
Southeast Asia is lower compared to in sub-Saharan 
Africa due in part to differences in the outdoor biting and 
outdoor resting behaviour of relevant vectors of mos-
quitoes [8, 9]. To accelerate malaria elimination efforts 
in Southeast Asia, mass drug administration (MDA) has 
increasingly been considered as part of multi-pronged 
strategies [10]. These interventions have been co-imple-
mented in several Southeast Asian countries including 
as Cambodia, Vietnam, and Laos, and have been shown 
to help decrease malaria incidence [11]. The impact of 
MDA relies on high individual uptake of MDA in the tar-
get population; given that malaria transmission intensity 
partly depends on vectorial capacity, the MDA coverage 
required is likely higher than 80% of uptake to interrupt 
malaria transmission [12–14]. Modelling studies predict 
that coupling of ITNs and MDA drastically improves 
the likelihood of elimination in countries in the Greater 
Mekong Sub-Region. There is a possibility that malaria 
will be eliminated by the year 2025 in Cambodia, Indone-
sia, Laos, and Myanmar with the adoption of these com-
bined approaches or scale up of these interventions for 
countries such as Bhutan and Thailand [15, 16]. Under-
standing factors affecting intervention uptake in previ-
ous and current intervention programmes is necessary 
to understand and address potential barriers to effective 
and equitable implementation and scale-up [17]. The 
purpose of this systematic review was to provide an over-
view of factors that contribute to the use of ITNs and to 
individual participation in MDA programmes in South-
east Asia. Specifically, this review aimed to quantify the 

current state of research aimed at understanding uptake 
of these malaria interventions, describe any patterns in 
uptake and identify key gaps in knowledge needed to 
develop effective elimination strategies for malaria in 
Southeast Asia [18].

Methods
The methodology for this systematic review followed the 
procedure proposed by Arskey and O’Malley [19]. These 
steps include developing the research question, search-
ing for relevant literature, selecting publications, charting 
data, and collating, summarizing and reporting results. 
Reporting of this review followed the Preferred Report-
ing of Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines. The review was guided by the 
research question: What has been described about the 
determinants affecting the use of ITNs and/or individual 
participation in MDA in Southeast Asian countries?

Search strategy
To search for and identify relevant studies, a search strat-
egy was developed in consultation with an experienced 
health sciences research librarian. A systematic search 
was conducted on February 21, 2020 in seven academic 
and grey literature databases: OVID Embase; OVID 
MEDLINE; Cochrane Central Register of Controlled Tri-
als (CENTRAL); Web of Science; OpenGrey; ProQuest; 
and Google Scholar. Additionally, a manual search was 
also conducted of reference lists of included publications 
and websites belonging to the Shoklo Malaria Research 
Unit and international organizations including: the 
World Health Organization (WHO) Index Medicus for 
the South-East Asia Region, Roll Back Malaria Partner-
ship, International Organization for Migration, United 
Nations High Commission for Refugees, United Nations 
Children’s Fund, The United States Agency for Inter-
national Development, President’s Malaria Initiative, 
Partners for Development, Asia Pacific Leaders Malaria 
Alliance, Malaria No More, and Population Services 
International [20].

Key search terms included: “malaria, “bed net,” “mass 
drug administration,” and “Southeast Asia” as well as 
the names of the ten ASEAN member countries [21]. 
Given that Web of Science does not have Subject Head-
ings, only keywords in the search strategy were searched, 
including mass drug administration or antimalaria* or 
anti-malaria*. A complete list of search terms used can be 
found in the Additional file 1.

Eligibility criteria
Relevant publications were selected based on the inclu-
sion and exclusion criteria that were defined a priori 
(Box  1). Given this study’s aim to provide an overview 
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of available literature on factors affecting ITN use and/
or individual MDA participation, no restrictions were 
placed on published year or study design. Publications 
were included if they explicitly had as part of their objec-
tives to assess one or more determinants of delivery 
affecting either the use of ITNs and/or individual-level 
MDA participation for malaria prevention in a Southeast 
Asian country belonging to the Association of South-
east Asian Nations (ASEAN). Given that English is the 
primary working language of the lead author, eligible 
publications were restricted to the English language. 
Publications were excluded if they were not focused on 
malaria, did not discuss ITNs, LLINs or MDA or col-
lected data from any countries not belonging to the 
ASEAN group.

Study selection
The final search results were imported into the online 
review manager Covidence (version 2020) and duplicate 
articles were removed. Abstract and full-text screening 
were independently reviewed by two investigators (BC 
and a graduate student) and excluded publications that 
did not meet the inclusion criteria. Any discordances 
were resolved through discussion and reaching consen-
sus between the lead author and the graduate student 
volunteer.

Synthesis of results
The fourth step was charting selected articles. Publica-
tions meeting inclusion criteria were grouped based on 
the intervention of focus and then summarized by key 
characteristics, including first author and year of pub-
lication, setting of data collection, sample characteris-
tics, and study design. An inductive approach was used 
to assess the extracted data for common themes related 
to the barriers and facilitators for ITN use and/or MDA 
participation.

Results
A total of 6364 titles and abstracts were screened. After 
assessing abstracts and full-text articles based on inclu-
sion and exclusion criteria, thirty eligible publications 
consisting of academic and grey literature were included. 
The process of article selection followed PRISMA guide-
lines [22] (see Fig. 1 for PRISMA flow chart). Summaries 
of the main characteristics of the included papers are 
presented in Additional files 2 and 3.

Of the included publications, eighteen (60%) discussed 
ITN use, eleven discussed MDA, and one study dis-
cussed both ITN and MDA. All MDA studies were pub-
lished within the last 5 years (2016–2020) whereas only a 
third of included ITN studies were published in the same 
period and the rest spanned between 1998–2015. Of the 
eight quantitative cross-sectional studies, most (n = 5) 
focused on ITN use. Half of the sixteen (53%) publica-
tions that followed qualitative or mixed methodology 
research designs focused on ITN use. One systematic 
review fulfilled the inclusion criteria and five publica-
tions were grey literature documents (17%), of which four 
discussed ITN use. Of the twenty-five studies with a sin-
gle country focus, publications discussed intervention 
uptake in Myanmar (n = 14, of which 10 focused on ITN 
use), Cambodia (n = 5), Laos (n = 3), Vietnam (n = 1), 
Thailand (n = 1), and Malaysia (n = 1). Five publications 
had a multi-country focus. Publications examined factors 
influencing ITN use and/or MDA participation among 
the general population, as well as mobile and migrant 
groups. One study focused on factors specific to ITN use 
among the Laos military [1] and one study had a focus on 
factors affecting MDA participation as perceived by poli-
cymakers [23].

While factors describing intervention uptake fell 
broadly into a total of seven themes, it is recognized that 
ITNs and MDA are different types of interventions. ITNs 
have been in routine use for extended periods in South-
east Asia whereas MDA projects are typically conducted 

Box 1  Inclusion and exclusion criteria

Criterion Inclusion Exclusion

Language English Non-English studies

Study intervention focus ITNs, LLINs, and MDA Other vector control measures (ex. Mosquito coils, insecticide-
treated hammocks, topical repellents, insecticide-treated 
clothing)

Data collection setting At least one of or any combination of the ten countries 
belonging to ASEAN, including Brunei, Cambodia, Indo-
nesia, Laos, Malaysia, Myanmar, the Philippines, Singapore, 
Thailand and Vietnam

Any country not belonging to the ASEAN group

Literature focus Has explicitly stated objectives to identify one or more 
determinants of ITN use and/or participation in MDA

Does not explicitly state objectives or made an insubstantial 
reference to factors influencing ITN use and/or participation 
in MDA; Full text unobtainable
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by academic institutions as research projects and have 
been more recently implemented. Thus, the factors found 
to affect uptake of these interventions have been sum-
marized in separate additional files. Additional file 4 pre-
sents themes describing factors related to ITN use and 
Additional file 5 is specific to MDA participation.

Themes describing factors related to ITN use
Access and delivery
Insufficient access to bed nets was a key factor associated 
with delayed possession and use of bed nets, with the 
most common reason being absence during net distribu-
tion [24–26]. Other reasons associated with non-ITN use 
include insufficient household net supply and selective 
distribution practices by staff involved in net distribution 
among general and specific populations [25–28].

Costs and benefits
ITNs costs and benefits were both related to their use. 
The cost of ITNs was a common reason reported for not 
owning or using nets, or not replacing older or damaged 
nets [25, 28–33]. Individuals were motivated to use ITNs 

by perceptions of bed nets as beneficial [32] due to rea-
sons such as, preventing malaria infection [34] and sense 
of privacy [28, 33].

Malaria knowledge
Greater knowledge about malaria transmission was sig-
nificantly associated with increased likelihood of ITN use 
in most analytical studies [32, 34–36] except for in one 
quantitative study that found a non-significant associa-
tion between net use and knowledge of malaria aetiology 
in Thailand [32]. Poor awareness of malaria transmis-
sion was related to some families using nets for reasons 
other than malaria prevention, such as for fishing and for 
warmth [29, 37, 38].

Intervention knowledge
Awareness of ITNs and their role in malaria preven-
tion was related to their increased use. Individuals who 
reported receiving information about impregnated bed 
nets from malaria workers had a higher likelihood of ITN 
use and conversely, not knowing about ITNs was a pri-
mary reason for their non-use [32].

Fig. 1  PRISMA flow diagram outlining the search and study selection process
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Attitudes and perceptions
Using ITNs was related to a belief in their malaria risk 
and recognition of malaria as a serious health hazard 
[25, 38, 39]. Some subgroups, such as male youth in 
Cambodia and Vietnam, refrained from using nets due 
to self-perceived low vulnerability to malaria [28, 40], 
and instead prioritized nets for use by mothers and chil-
dren under five [28]. ITNs were also not prioritized for 
use following participation in leisure activities, such as 
late-night TV-watching [28, 30, 33]. Low ITN use was 
reported among Laos soldiers, migrant workers and 
mobile male youth due to the inconvenience of carrying 
nets while on the move [26].

Attitudes regarding the comfort and perceived effec-
tiveness of ITNs also seemed to be associated with the 
characteristics of the interventions themselves [25, 26, 
28, 37–39, 41, 42]. For instance, ITN use was discon-
tinued after experiencing excessive heat [25, 39, 41], 
unpleasant insecticide smells [26] or texture [37], as well 
as health concerns (e.g. burning sensations) while sleep-
ing underneath the net [37]. Larger households preferred 
bigger nets with finely woven meshing, the larger size to 
accommodate more people and the fine meshing because 
of the perception that other meshing might allowed 
insects inside the net [28, 31, 37, 39, 43]. Perceived poor 
durability due to rapid deterioration after net washing 
also contributed to low net use [28].

Personal characteristics
ITN use was associated with several demographic char-
acteristics. Wealthier households living in urban loca-
tions near health facilities were positively associated with 
ITN ownership [35, 44, 45]. The likelihood of living in 
a household with at least one ITN decreases as age of a 
household member increased [45]. A significantly higher 
likelihood of sleeping under an ITN was also associated 
with higher altitude regions, smaller household sizes, 
and if a household was headed by farmers and fisherman 
compared to household heads who were skilled workers 
[36]. Ethnic male youth in Cambodia and adult males 
were less likely to use ITNs compared to women and chil-
dren due to behavioural risk patterns and the tendency 
for males to have temporary sleeping arrangements [28, 
31, 33].

Themes describing factors related to individual MDA 
participation
Access and delivery
Accessing remote communities targeted for MDA imple-
mentation was a time and resource-intensive endeavour 
that is linked to frequent programme staff turnover [41]. 
Further challenges in obtaining policymaker support and 
government approval prior to MDA study initiation has 

contributed to implementation delays [23]. Absence dur-
ing the MDA campaign due to work responsibilities was 
commonly cited as a reason for non-participation [24, 
34].

Costs and incentives
Direct and indirect costs were related to participation in 
MDA. Non-participation stemmed from unwillingness 
to divert time away from work, concerns for the eco-
nomic implications associated with contracting malaria 
and management of perceived side effects of taking 
anti-malarial drugs [25, 46]. While financial compensa-
tion was associated with a greater likelihood of partici-
pation, participation rates did not change significantly in 
its absence [41, 47]. Community members also strongly 
valued additional incentives associated with the interven-
tion such as the provision of free essential medical ser-
vices and responses to other community needs, such as 
installing water pumps, as well as attention to their health 
concerns at the same time as door-to-door MDA delivery 
[48–51]. These services were seen as a demonstration of 
genuine care for the community’s health and social con-
cerns, which was associated with increased confidence in 
the intervention and ultimately played a motivating rea-
son for participation [48].

Malaria knowledge
Knowledge of malaria was a key factor associated with 
individual MDA participation [24, 34, 47–50]. Respond-
ents were more likely to participate in MDA campaigns 
if they had knowledge of the cause of malaria and that 
asymptomatic cases exist [47]. This indicates similar 
results to another mixed-methods study that found that 
the desire to volunteer in MDA was positively associated 
with higher likelihood of accepting the idea of asympto-
matic malaria [50].

Intervention knowledge
Awareness and knowledge of the intervention itself was 
positively associated with MDA participation [47]. MDA 
participation was more likely to occur if villagers were 
familiar with the risks and benefits of MDA [49, 51], and 
the rationale for MDA [47–50]. More participants com-
pleted an entire MDA course if they received education 
on MDA from local health teams [34]. Conversely, vil-
lagers were less likely to participate if they had a poor 
understanding of or reported not being informed about 
MDA [24].

Attitudes and perceptions
MDA participation was associated with a concern about 
malaria [51, 52], a desire to improve one’s health [50], and 
a general confidence in the intervention [41, 48]. On the 
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other hand, fear of certain MDA programme elements, 
such as blood tests, was strongly emphasized as reasons 
for non-participation [23–25, 47]. Additional concerns 
around real and perceived adverse side effects at times 
led to rumours that were linked to decreased participa-
tion [23, 25, 41].

Social dynamics
Social dynamics and interdependence within communi-
ties were related to individual MDA participation [41, 47, 
50, 53]. Individuals often made decisions to participate in 
MDA on a household or group basis [41, 51, 53], where 
household heads had a strong influence on the partici-
pation of other household members [41]. MDA partici-
pation and refusals were also impacted by the degree of 
community cohesiveness and a tendency for social con-
formity [24, 28, 41]. Poor participation in one community 
was attributed to perceived affiliations of a MDA project 
with an opposing political group [50]. Wealthier com-
munity members and recent immigrants to a village did 
not consider themselves to be part of the wider commu-
nity. These factors were related to a diminished sense of 
responsibility to participate in MDA campaigns [41, 46] 
and a low proportion of participation [46].

Personal characteristics
MDA participation was positively associated with older 
age, seeking malaria treatment at a government health 
centre for fever, literacy, and religion, as well as residency 
in certain villages [24, 34]. Mixed associations were 
found between certain ethnic backgrounds and willing-
ness to participate [34, 47]. Occupation type and whether 
respondents had children were not significant factors 
associated with MDA participation [34].

Discussion
This systematic review identified thirty publications 
from academic and grey literature sources focusing on 
factors influencing the uptake of two key malaria inter-
ventions, ITNs and MDA, in countries belonging to the 
ASEAN [23]. Several broad observations were noted 
among all included studies. First, no research was identi-
fied in Singapore, Brunei, Indonesia, or the Philippines. 
While the search was performed for all ASEAN coun-
tries, not all countries had evidence pertaining to them 
in the final publications that were identified in the search. 
This lack of research evidence may reflect the success of 
Brunei and Singapore, as well as several regions in Indo-
nesia and the Philippines, where malaria-free status was 
already achieved in the 1980s [54, 55]. Programme man-
agers in these countries should assess the findings of this 
review to determine its relevance to their current malaria 
monitoring efforts. Secondly, most (60%) publications 

identified in this review examined factors contributing 
to use of ITNs, with relatively limited evidence on the 
reasons for variation in individual MDA participation in 
Southeast Asian countries. This finding may be explained 
by the more recent implementation of MDA for malaria 
elimination in the region and highlights the need for con-
tinued implementation research in this area.

In addition to the included qualitative studies (n = 16), 
quantitative studies (n = 8) highlighted several predic-
tors of intervention uptake, such as area of geographic 
residence. Reasons for ITN use and MDA participa-
tion across different geographic and sociodemographic 
groups were not widely explored in qualitative studies. 
Future studies may consider the use of mixed method-
ology to identify sub-groups, who may be more or less 
likely to uptake interventions for malaria prevention and 
their underlying reasons for non-intervention use.

Two out of the six themes influencing ITN use were 
emphasized above the others in the included publica-
tions. These were knowledge related to malaria and ITNs, 
as well as attitudes and perceptions towards ITNs. Atti-
tudes generally towards malaria intervention were also 
strongly associated with likelihood of uptake [26, 40]. 
These findings align with evidence from countries out-
side Southeast Asia that indicates that knowledge and 
attitudes are key factors elsewhere as well [56]. Non-ITN 
use was related to inadequate programme focus on user 
attitudes regarding convenience for example, particularly 
among those belonging to mobile populations, includ-
ing military personnel, migrant workers, and forest goers 
[26, 40]. These results emphasize the need for a clearer 
understanding of net design preferences among different 
population subgroups, for instance, to inform optimal 
net distribution campaigns. To help ensure inclusive pro-
tection of all sub-groups vulnerable to malaria infection, 
implementation campaigns must also align timing of ITN 
distribution campaigns with regional migratory patterns 
and implementation at work sites, including agriculture 
fields, fishing areas, or other places where large numbers 
of people congregate for work [37, 57].

In terms of MDA, the degree of knowledge about 
malaria and the intervention, as well as perceptions 
towards MDA were key factors influencing participa-
tion. These findings underscore the need for education 
and communication initiatives to complement delivery 
of integrated malaria programmes that include MDA, 
especially in endemic communities where knowledge 
about malaria and newer interventions are often lacking 
[37]. Alongside direct cost considerations, studies also 
emphasized indirect costs and benefits (i.e. free medical 
care). Future research, modelling of cost-effectiveness, 
and the design of MDA activities should include the 
role and nature of appropriate incentives as additional 
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considerations. Finally, factors related to the theme social 
dynamics also uniquely described individual MDA par-
ticipation. It is possible that trust plays a stronger role 
in shaping decisions to participate in MDA given its 
limited deployment in ASEAN countries compared to 
ITNs which have been in the context for a longer period 
of time [50, 58]. There is a need for continued formative 
research and strong collaboration between the scientific 
community and other stakeholders to coordinate malaria 
elimination strategies that are adapted to the local social 
context. These findings highlight the critical role of com-
munity engagement and engaging with local leaders to 
ensure interventions are not perceived negatively, to 
guide the implementation of MDA programmes espe-
cially [48, 53, 59].

Strengths and limitations
This systematic review of two types of malaria interven-
tion provides a timely overview of evidence from research 
and grey literature sources to assist in policymaking for 
Southeast Asian countries approaching malaria elimina-
tion. It provides the basis for developing strategies for 
maximizing adherence to drug regimens that the WHO 
identified as a key question in its 2019 Evidence Review 
Group Meeting report [60]. This review highlights poten-
tial research gaps about user preferences related to net 
design for further qualitative investigation. There are a 
number of limitations to this study that should be noted. 
First, it is possible that there may be some data duplica-
tion since some of the publications, particularly about 
MDA, may be from the same original malaria interven-
tion project. Other potentially relevant publications may 
have also been excluded because they were not avail-
able in full text in the English language. Additionally, 
there was a lack of evidence about intervention uptake 
in a number of the ASEAN countries that ideally would 
have been included in this review. Given the types of 
study designs used in many of the included studies, it is 
likely that the results do contain some level of bias and 
thus appropriate caution should be taken when inter-
preting the results. Also, while there are summarized 
factors associated with intervention uptake across these 
various studies and contents, it is possible that differ-
ences in uptake may be related to variations in the receiv-
ing populations or implementing agencies that were not 
measured, compared or reported and thus could not be 
considered here.

Conclusion
This systematic review described factors for ITN use and 
MDA participation among populations in the ASEAN 
region. Results of this study can support decision-making 
for policy-makers and programme managers involved in 

malaria control in Southeast Asia. Malarial disease and 
intervention knowledge and positive attitude towards 
interventions remain key factors associated with higher 
rates of uptake and participation in both of these forms 
of malaria intervention. There is a continued role for 
health educators in malaria prevention in Southeast Asia. 
There is also a need to maintain a focus on sociocultural 
and gender norms as well as details of local contexts of 
intervention, such as seasonal movement of subpopula-
tions, to ensure successful implementation of malaria 
prevention strategies. Ongoing operational or formative 
research could lead to improvements in rates of ITN use 
and increasing levels of acceptability of MDA in remote 
and hard-to-reach mobile communities especially. In 
addition to ITNs and MDA, future reviews could exam-
ine the effectiveness and uptake of other kinds of malaria 
interventions such as larval source management and 
housing improvements. This review identified 30 unique 
studies looking at factors affecting ITN use or MDA par-
ticipation in ASEAN nations. As countries move forward 
with plans to eliminate malaria by 2030, it is essential that 
intervention studies remain part of, and are drawn on to 
inform, these efforts.
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