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ABSTRACT

Malaria remains a significant global health challenge, particularly in low-endemic regions such as South Sumatra 
Province, Indonesia, which aims to achieve malaria elimination by 2025. Socio-demographic, environmental, and 
behavioural factors are crucial in shaping malaria prevalence in these areas. This narrative review evaluates data 
from scientific databases and reports to explore the determinants of malaria prevalence and assess progress in control 
efforts in South Sumatra. Interventions, including insecticide-treated bed nets and community-based programmes, 
have significantly reduced the Annual Parasite Incidence (API). However, persistent challenges, such as limited 
healthcare access and the emergence of drug resistance, continue to hinder progress towards elimination. Strength-
ening healthcare infrastructure, fostering community engagement, and increasing investments in research are imper-
ative for achieving sustainable malaria control and eventual elimination in low-endemic regions.
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INTRODUCTION

The persistent prevalence of malaria, a formidable global 
public health challenge caused by Plasmodium parasites 
and transmitted through bites from infected female 
mosquitoes, continues to have profound consequences, 
particularly in developing countries such as Indonesia 
(1). Malaria poses a significant global health burden, 
causing over 200 million cases of illness and 400,000 
deaths annually across 90 countries (2). In 2021, 
approximately 247 million individuals in 85 countries 
contracted malaria, resulting in around 619,000 deaths, 
predominantly concentrated in sub-Saharan Africa 
and Southeast Asia. Therefore, strategically allocating 
resources and intensifying malaria prevention and 
treatment efforts are necessary to meet heath-related 
targets and Sustainable Development Goal (SDG) 3 (3). 
In Indonesia, an archipelago of over 17,000 islands, 
malaria continues to occur despite international efforts 
to control the disease. High malaria endemicity prevails 
(4) in Central Sulawesi, East Nusa Tenggara, Maluku, 
Papua, and West Papua. Indonesia has set the target to 
eliminate malaria by 2030, aligning with the SDGs (5-9).  

The World Health Organization (WHO) has outlined a 

comprehensive global technical strategy for malaria from 
2016 to 2030. This strategy aims to reduce malaria cases 
and deaths by at least 90% by 2030 and to prevent the re-
emergence of malaria in previously malaria-free nations. 
A district must meet specific criteria to achieve WHO 
certification for malaria elimination at the district or city 
level: it must maintain an Annual Parasite Incidence 
(API) of fewer than 1 case per 1,000 population, achieve 
a Positivity Rate (PR) of less than 5%, and record zero 
Indigenous cases for three consecutive years  (10, 11). 

Malaria is a complex issue in Indonesia, with multiple 
vector species and varying transmission dynamics and 
intensities (12-15). In South Sumatra, effective intervention 
strategies have been implemented, particularly in areas 
with high malaria transmission. Over the past five years, 
South Sumatra has witnessed a commendable decline in 
API, dropping from 0.28 per 1,000 population in 2016 
to just 0.01 per 1,000 population in 2020. The observed 
decrease in malaria incidence represents a significant 
public health achievement. By 2022, all districts which 
had not yet achieved malaria elimination reached the 
pre-elimination stage, with an API of less than 1 per 
1,000 population. The marked decrease in malaria 
incidence represents a pivotal step towards malaria 
elimination (16).

The Indonesian Ministry of Health aims to eliminate 
malaria by 2030 through a phased approach involving 
various administrative levels. Collaboration among 
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central and local governments, stakeholders, and 
communities is required to maintain effective malaria 
prevention initiatives and ensure malaria-free conditions 
in the affected region (17). Government commitment 
is crucial for reducing malaria transmission through 
resource provision, surveillance, interventions, and 
community collaboration.

This study employs a narrative review approach to 
comprehensively understand malaria control by 
examining the transmission determinants in low-
endemic regions such as South Sumatra. It explores 
malaria transmission dynamics, the epidemiological 
landscape, and the socio-demographic, environmental, 
and behavioural factors influencing the disease. By 
analysing existing literature through this narrative review 
approach and identifying research gaps, the study aims 
to offer valuable insights for government action and 
strengthen efforts towards malaria elimination. It also 
evaluates intervention strategies, their implementation, 
and the challenges and barriers encountered. This 
approach aligns with Indonesia's and the global agenda 
to eliminate malaria by 2030, serving as a significant 
guide for achieving the SDGs.

METHODS 

This study employs a narrative review approach to 
integrate and synthesise information from a diverse 
range of published research on malaria, focusing on 
low-endemic regions such as South Sumatra, Indonesia. 
The review aims to investigate factors influencing 
malaria transmission and evaluate the effectiveness of 
elimination programmes.

The review searched scientific databases and relevant 
sources to gather comprehensive data to achieve 
this. The author applied specific inclusion and 
exclusion criteria to select studies based on their 
design, methodology, and findings. The author then 
extracted and qualitatively analysed information on 
malaria transmission determinants and programme 
effectiveness. The review provides a thorough summary 
and analysis of the existing literature, addressing key 
themes, trends, and malaria-related findings. It explores 
malaria's history, epidemiology, public health impact, 
and various transmission determinants, including socio-
demographic, environmental, and behavioural factors. 
It also evaluates different control and elimination 
strategies, examining their effectiveness and associated 
challenges. The review integrates diverse findings into a 
comprehensive overview of malaria and its management 
by identifying significant trends and research gaps.

Ethical standards were strictly upheld, with approval 
from the Health Research Ethics Committee of the 
Faculty of Public Health, Universitas Sriwijaya (Ethical 
Approval No: 528/UN9.FKM/TU.KKE/2023).

RESULT

The study presents findings from the narrative review, 
highlighting key aspects influencing malaria transmission 
in South Sumatra. This study organises the results into 
sections on progress towards malaria elimination, 
implementation of strategies and interventions, 
challenges and barriers, malaria transmission dynamics, 
socio-demographic factors, environmental factors, and 
behavioural factors. 

Progress towards malaria elimination: A significant 
decrease in the API from 0.28 per 1,000 population in 
2016 to 0.01 per 1,000 population in 2020 reflects a 
notable advancement in malaria control within South 
Sumatra. Despite this progress, variability in malaria 
prevalence across different districts indicates persistent 
challenges for elimination efforts and underscores the 
need for continued strategic interventions tailored to 
specific local conditions.

Implementation of strategies and interventions: Building 
on the progress noted above, using insecticide-treated 
mosquito nets and indoor residual spraying has been 
central to reducing malaria transmission. Furthermore, 
community-based interventions, such as health 
education campaigns, have significantly improved 
prevention and treatment-seeking behaviours. These 
interventions have addressed the immediate challenges 
and ensured widespread community engagement.

Challenges and barriers: Despite robust intervention 
strategies, limited healthcare access in remote areas, 
insufficient funding, and resistance to antimalarial drugs 
complicate the elimination efforts. Additionally, socio-
cultural factors pose challenges, affecting the uptake 
and effectiveness of interventions. Addressing these 
barriers is crucial for the success of future initiatives and 
requires innovative approaches to healthcare delivery 
and community involvement. 

Malaria transmission dynamics: Statistical analyses have 
highlighted the crucial impact of socio-demographic, 
environmental, and behavioural factors on malaria 
transmission. The following sections describe these 
results.

Socio-demographic factors: At a local or regional level, 
gender, age, occupation, and healthcare awareness 
are significant predictors of malaria risk. These factors 
require targeted strategies to address the specific needs 
and vulnerabilities within the population, reinforcing the 
importance of appropriate public health interventions 
(18, 19). 

Environmental factors: Spatial analysis has shown that 
altitude, proximity to forests, and rainfall patterns are 
strongly associated with malaria occurrences in South 
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Sumatra (19, 20). Therefore, regular monitoring of 
mosquito breeding sites is needed.  

Behavioural Factors: There is a critical role for individual 
and community behaviours in malaria prevention, 
including avoiding mosquito bites and supporting local 
control methods (21, 22).

In summary, integrating socio-demographic, 
environmental and behavioural factors facilitates a 
holistic and potentially successful approach to malaria 
prevention (18, 19, 23). The results highlight the need for 
interventions tailored explicitly to high-risk populations 
and diverse ecological settings to address the challenges 
identified in the previous sections. 

DISCUSSION

The study's findings reinforce the significance of 
proactive measures and recommend targeted strategies 
to improve malaria control in Indonesia (24-27). 
Analysing and interpreting the results of this study within 
the broader context of the literature provide valuable 
insights into the malaria landscape in South Sumatra, 
Indonesia and are relevant to other locations. The 
findings are consistent with those of studies conducted 
in Brazil and the WHO E-2020 initiative, accentuating 
the successes and challenges encountered in global 
malaria elimination endeavours. Persistent challenges 
such as drug resistance and entrenched cultural beliefs 
and behaviour underscore the imperative for sustained 
interventions and a well-coordinated approach at 
regional and national levels. 

Comparing the findings with previous research can 
help identify patterns, draw meaningful implications, 
and propose actionable recommendations to strengthen 
the region's malaria control and elimination efforts. 
The following paragraphs discuss these results, and a 
separate section lists the specific recommendations from 
this study. Socio-demographic factors emerge as pivotal 
determinants of malaria transmission. These findings are 
similar to those from studies conducted across various 
geographical locations and generally highlight the 
need for targeted interventions for malaria control. For 
instance, research conducted in the Mandla district of 
India and Pakistan has highlighted the profound impact 
of poverty, occupation, and access to healthcare on 
population vulnerability and malaria prevalence (28, 
29). 

Environmental factors are instrumental in shaping 
malaria transmission patterns, as in Nigeria, Burkina 
Faso, and Ethiopia studies. This present study 
stresses the importance of applying vector control 
strategies adapted to local environmental conditions, 
encompassing variables such as climate dynamics and 
mosquito breeding habitats. Integrating spatial and 
epidemiological modelling can inform intervention 

strategies, facilitating targeted and efficacious 
control measures. Collaboration among researchers, 
policymakers, and local communities is indispensable 
for developing and implementing context-specific 
interventions addressing important factors for malaria 
transmission (30-32).

Behavioural factors also significantly influence malaria 
transmission dynamics, underscoring the importance 
of interventions targeted at behaviour change. Studies 
conducted in rural East Nusa Tenggara Province, 
Indonesia, and south-eastern Tanzania underscore the 
pivotal role of community knowledge and treatment-
seeking behaviour in malaria control efforts. Effective 
communication strategies and community engagement 
initiatives are required to support preventive measures 
and foster timely treatment-seeking behaviour.

The findings highlight the significance of tailored 
interventions that address malaria transmission's 
socio-demographic, environmental, and behavioural 
determinants. Strengthening healthcare infrastructure, 
implementing targeted vector control measures, 
and enhancing community engagement are pivotal 
recommendations from this study. Active community 
engagement and sustained financial support, including 
local government funding, are critical for success, 
reinforcing the need for an integrated approach (33, 
34). Investments in research, surveillance, and health 
system fortification are essential for overcoming these 
challenges and expediting progress towards malaria 
elimination (35-38).

The study's findings highlight the significant role of 
socio-demographic, environmental, and behavioural 
factors in malaria transmission dynamics, underscoring 
the necessity for tailored interventions targeting 
high-risk populations and diverse ecological settings 
to achieve the 2030 elimination target. Socio-
demographic factors such as gender, age, occupation, 
and healthcare awareness significantly predict malaria 
risk, necessitating targeted strategies to address specific 
population needs and vulnerabilities. Similarly, 
environmental factors, including altitude, proximity 
to forests, and rainfall patterns, strongly influence 
malaria occurrences, emphasising the importance of 
environmental management in control efforts. Individual 
and community behaviours also play a crucial role 
in malaria prevention, underscoring the need for 
behavioural interventions alongside other control 
measures.

Despite these insights, persistent challenges and 
barriers, such as limited healthcare access in remote 
areas, insufficient funding, and resistance to antimalarial 
drugs, continue to hinder progress. Addressing these 
barriers is essential for future success, requiring 
innovative approaches to healthcare delivery and 
community involvement. The findings underscore 
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the need for developing and implementing strategies 
customised to the local conditions of South Sumatra. 
Effective malaria control in this region demands 
sustained interventions and collaborative efforts to 
navigate the unique challenges and complexities of 
malaria elimination by 2030. These results align with 
previous studies, reinforcing the importance of targeted 
approaches for managing malaria effectively (39-41). 
By integrating socio-demographic, environmental, and 
behavioural factors, the study provides valuable insights 
and recommendations for enhancing malaria control 
strategies across Indonesia and other low-endemic 
regions.

Study Limitations
The weaknesses of narrative reviews in malaria elimination 
studies include susceptibility to bias in literature 
selection, lack of standardised quality assessment, 
limited quantitative analysis, potential author bias, and 
lower replicability compared to structured research 
methods. To address these limitations, researchers have 
implemented rigorous literature screening and selection 
processes, established clear methodological frameworks, 
incorporated quantitative analysis where appropriate, 
conducted comprehensive quality assessments, ensured 
transparency in the research process, and engaged in 
discussions with other researchers for screening and 
evaluation, which can further reduce author bias. By 
taking these measures, narrative reviews in malaria 
elimination studies can strengthen their reliability and 
serve as valuable sources of information in disease 
eradication efforts.

Recommendations
The study underscores the urgent need for tailored 
interventions to address the socio-demographic, 
environmental, and behavioural factors influencing 
malaria transmission and achieve elimination targets. 
Researchers, policymakers, healthcare providers, and 
communities must collaborate to develop and implement 
context-specific strategies. Key recommendations 
include enhancing healthcare infrastructure to 
improve access to diagnostic and treatment services in 
underserved areas, applying vector control measures 
adapted to local environmental conditions and 
mosquito breeding patterns, and developing tailored 
interventions to address the specific needs of vulnerable 
populations and reduce socio-economic inequalities. 
Promoting community engagement and awareness 
through targeted initiatives and campaigns will increase 
understanding of preventive measures and encourage 
timely treatment-seeking behaviour. Investing in 
research and innovation is crucial for developing new 
drug therapies, vaccines, and vector control techniques 
while establishing a comprehensive surveillance system 
that will monitor malaria transmission dynamics, 
evaluate the effectiveness of control measures, and 
guide future interventions.

CONCLUSION

This narrative review highlights the critical factors 
influencing malaria transmission in low-endemic 
regions, focusing on South Sumatra, Indonesia. It 
reveals the complexity of malaria control, shaped by 
socio-demographic, environmental, and behavioural 
factors. Effective malaria management requires tailoring 
interventions to the specific characteristics of each 
region, paying particular attention to vulnerable groups 
such as specific age demographics and individuals from 
low socio-economic backgrounds. An interdisciplinary 
approach is essential, addressing environmental 
variables like topography, climate, and mosquito 
vectors. The review underscores the importance of 
community education and engagement in preventive 
practices, reflecting the significant role of behavioural 
factors in malaria transmission. Continuous surveillance 
and evaluation are crucial for assessing the efficacy of 
interventions and adapting to emerging challenges. 

By deepening the understanding of malaria transmission 
determinants and refining control measures, this review 
supports the goal of malaria elimination by 2030. It 
aligns with the SDGs and offers valuable insights for 
guiding future malaria control strategies, ensuring a 
more targeted and practical approach to achieving 
global health objectives.
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