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ABSTRACT 

In recent years, climate change has led to increased rainfall resulting in flooding, which has 

a close relationship with a rise in dengue fever (DBD) cases as it creates an ideal environment 

for the Aedes aegypti mosquito, the main vector of the disease. Dengue fever is one of the 

major health problems in tropical countries such as Indonesia, which has the highest number 

of cases in Southeast Asia. The method used in this literature review was to determine the 

topic, then identify keywords to search for journals in English using databases including 

Google Scholar, ScienceDirect, PubMed, and SINTA. This review analyzes the relationship 

between flooding and the incidence of dengue fever, and discusses epidemiology, risk 

factors, and prevention, as flooding is a frequent natural disaster in Indonesia. The 

conclusion is that there is a relationship between flooding and dengue fever, because floods 

create puddles of water that can serve as breeding grounds for Aedes aegypti. Dengue fever 

is endemic in more than 100 countries, especially in tropical and subtropical regions. Various 

risk factors can exacerbate its incidence, including environmental, socioeconomic, and 

behavioral factors. Dengue can be prevented in multiple ways, one of which is implementing 

the 3M Plus Mosquito Nest Eradication (PSN) program: draining water reservoirs, closing 

containers that can hold water, and reusing used goods that have the potential to become 

mosquito nests. These measures need to be implemented to reduce dengue fever cases. 
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Introduction 

Floods are the most frequent type of natural disaster, occurring as a result of sea level 

rise and extreme rainfall, both of which are consequences of climate change 1. In recent 

decades, the intensity and frequency of flooding events have increased globally, with low-

lying and coastal nations being disproportionately affected. Indonesia, as an archipelagic 

country with tropical climate and high rainfall intensity, is particularly vulnerable to 

flooding. In Indonesia, flooding is one of the most common natural disasters and often causes 

significant environmental damage, including loss of topsoil, contamination of water sources, 

and destruction of infrastructure 2. Beyond its environmental impacts, flooding also 

contributes to the emergence of various diseases, including dengue fever, as it creates ideal 

breeding grounds for Aedes aegypti mosquitoes, the primary vector of the disease 3. 

Dengue fever (DBD) is a viral infection transmitted through the bite of infected 

female Aedes mosquitoes, primarily Aedes aegypti and to a lesser extent Aedes albopictus. 

The disease manifests with a wide spectrum of clinical symptoms, ranging from mild febrile 

illness to severe dengue hemorrhagic fever and dengue shock syndrome, which can be fatal 

if not promptly treated. According to World Health Organization (WHO) data, Indonesia has 

recorded the highest number of dengue fever cases in Southeast Asia from 1968 to 2009 4. 

Even in recent years, Indonesia continues to report hundreds of thousands of cases annually, 

with the peak of transmission typically occurring during the rainy season when standing 

water from both rainfall and flooding provides abundant mosquito breeding sites. 

Dengue fever is a mosquito-borne viral disease predominantly found in tropical and 

subtropical regions 4. The global burden of dengue has increased dramatically over the past 

five decades, with an estimated 390 million infections occurring annually worldwide, of 

which approximately 96 million manifest clinically. The expansion of dengue into 

previously unaffected areas has been linked to climate change, urbanization, and increased 

human mobility. Several risk factors can increase an individual's susceptibility to dengue 

infection. Environmental factors play a crucial role, as Aedes aegypti mosquitoes thrive in 

warm and humid areas. Consequently, countries such as Canada, Russia, and most of 

Northern Europe report no endemic dengue cases because the vector mosquito cannot 

survive in low temperatures 2,4. 

In addition to environmental conditions, there are various other risk factors, including 

socioeconomic and behavioral factors, that influence dengue transmission 2. Socioeconomic 

factors such as population density, inadequate waste management, and lack of access to clean 



Journal of Diverse Medical Research: 2025; 11 (2) e-ISSN : 3063-9433 
  
 

573 

 

water supply can force communities to store water in open containers, which become 

mosquito breeding habitats. Behavioral factors include low levels of community 

participation in mosquito nest eradication programs, poor awareness of early symptoms, and 

limited use of personal protective measures such as insect repellent and bed nets. 

Furthermore, housing conditions such as lack of window screens and poor ventilation also 

contribute to higher mosquito-human contact rates. 

The relationship between flooding and dengue fever is complex and not simply linear. 

On one hand, heavy floods can wash away existing mosquito larvae and breeding sites, 

temporarily reducing mosquito populations. On the other hand, receding floodwaters leave 

behind numerous stagnant puddles, discarded containers, and debris that serve as new 

breeding grounds. Moreover, during post-flood conditions, displaced populations often live 

in temporary shelters with inadequate sanitation, further increasing exposure to mosquito 

bites. Therefore, understanding this relationship is critical for designing effective public 

health interventions 5. 

Therefore, public knowledge regarding dengue fever is essential to enable early 

detection and understanding of its causes, epidemiology, risk factors, and prevention 

strategies. Without adequate knowledge, communities may fail to recognize early warning 

signs, delay seeking medical help, or neglect vector control measures. Health education has 

been proven to be an effective tool in improving community behavior related to dengue 

prevention. Several studies have shown that well-designed health promotion campaigns 

significantly increase the adoption of 3M Plus (draining, closing, and recycling) and other 

evidence-based practices. This literature review aims to analyze the relationship between 

flooding and the increase in dengue fever cases, as well as to discuss the epidemiology, risk 

factors, and prevention of the disease. By synthesizing current evidence, this review is 

expected to provide recommendations for policy makers, health workers, and communities 

in reducing the dual burden of flooding and dengue in endemic regions. 

 

Material and Methods 

his study employed a literature review design to examine the relationship between 

flooding and the incidence of dengue fever, including its epidemiology, risk factors, and 

prevention strategies. The review process was conducted systematically through the 

following stages. First, the research title was defined as "The Relationship Between Floods 

and Dengue Fever Incidence: Epidemiology, Risk Factors, and Prevention." Second, 

relevant keywords were identified to guide the literature search. The keywords used included 
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"floods," "dengue fever," "epidemiology," "risk factors," "prevention," and "vector-borne 

diseases." These keywords were applied individually or in combination using Boolean 

operators (AND, OR) to optimize search specificity. 

Third, a systematic literature search was performed using four scientific databases: 

Google Scholar, ScienceDirect, PubMed, and SINTA. The search was restricted to 

publications from 2016 to 2025 to ensure the currency and relevance of the evidence. Fourth, 

article selection criteria were established. The inclusion criteria were: (a) studies examining 

the relationship between flooding and dengue fever incidence; (b) articles addressing 

epidemiology, risk factors, or prevention of dengue fever in the context of flooding; (c) 

publication types including original research and systematic or narrative reviews; and (d) 

articles published in peer-reviewed journals. The exclusion criteria were: (a) non-English 

articles; (b) opinion pieces, editorials, or conference abstracts without full text; and (c) 

studies not specifically linking flooding to dengue transmission. Fifth, after initial screening 

of titles and abstracts, full-text articles were retrieved and assessed for eligibility based on 

content relevance, source credibility (e.g., journal reputation and indexing status), and 

methodological quality. Sixth, selected articles were subjected to data extraction and 

analysis. Key findings were synthesized to identify patterns regarding the epidemiology of 

flood-induced dengue fever, contributing risk factors (environmental, socioeconomic, and 

behavioral), and recommended prevention strategies, particularly vector control measures 

such as the 3M Plus program.  

Finally, the synthesized results were organized to construct a comprehensive literature 

review that provides an evidence-based understanding of how flooding influences dengue 

fever incidence and offers practical recommendations for public health interventions. 

 

Discussion 

This journal review analyzes the relationship between flooding and the incidence of 

dengue fever and discusses epidemiology, risk factors, and prevention because flooding is a 

natural disaster that occurs frequently in Indonesia. 

Relationship between Floods and Increased Cases of Dengue fever 

Flooding has an impact on the spread of mosquito-borne diseases, especially dengue 

fever. Poor drainage infrastructure in urban areas exacerbates the situation, as poorly 

channeled rainwater creates stagnant water which is an ideal place for the Aedes aegypti 

mosquito, the main vector of dengue virus to breed. From the collected journals, it shows 

that there is an increase in dengue cases and an estimated 6.1 billion people will be at risk of 
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dengue by 2080 due to global warming 5. Because global warming can increase rainfall 

which results in flooding.  

Epidemiology 

Globally the epidemiology of dengue fever is endemic in more than 100 countries, 

mainly in tropical and subtropical regions such as Southeast Asia, Latin America, the 

Western Pacific, and Africa. The incidence of dengue fever continues to increase globally, 

with an estimated 390 million cases per year, of which approximately 96 million cases are 

clinically symptomatic5. Asia accounts for about 70% of the total global dengue cases, this 

is because Asia has an environment that supports the breeding of Aedes aegypti mosquitoes. 

Some Asian countries such as Indonesia and Thailand experience an increase in cases during 

the rainy season. Outside of Asia, an increase in cases has also occurred in Africa and the 

Middle East, with more cases being reported from regions such as Gabon and Afghanistan6. 

The spread of dengue virus is also starting to reach non-endemic areas such as Florida 

(USA), France, Spain, Japan and southern China. This is due to climate change and human 

mobility.  

In addition to global epidemiology, there is also regional epidemiology, namely in 

Southeast Asia as well as Africa and the Middle East. Southeast Asia has the highest dengue 

burden in the world. Indonesia and Thailand recorded a pattern of increased cases during the 

rainy season. Sri Lanka experienced the largest epidemic in 2017 with 186,101 cases and 

more than 320 deaths7. Whereas in Africa and the Middle East dengue is increasingly being 

reported in countries such as Gabon and Afghanistan, indicating a geographical expansion 

of the disease into areas that were not previously endemic6. This could be due to climate 

change as well as human mobility.  

The epidemiology of dengue fever in Indonesia itself, especially in DKI Jakarta, has 

varying levels of dengue fever vulnerability, namely high vulnerability levels (19 sub-

districts), including Cengkareng, Cakung, Pulogadung, Jatinegara, and Tanjung Priok. 

Medium vulnerability level (10 sub-districts), including Duren Sawit, Kalideres, Kebayoran 

Lama, and Tanah Abang and low vulnerability level (15 sub-districts), including Thousand 

Islands, Kelapa Gading, and Palmerah.  East Jakarta had the highest number of cases, while 

Kepulauan Seribu had the lowest or zero cases in 2016. The main factors contributing to 

high dengue cases in Jakarta are flooding and population density8. 

Risk Factors 

Risk factors are conditions or characteristics that can increase the likelihood of a 

person developing a disease, in this case dengue fever. There are three risk factors for dengue 



Journal of Diverse Medical Research: 2025; 11 (2) e-ISSN : 3063-9433 
  
 

576 

 

fever: environmental factors, socioeconomic factors, and behavioral factors. Environmental 

risk factors include flooding, which creates stagnant water that is a breeding ground for 

dengue vector mosquitoes9. In addition, urbanization and poor environmental sanitation 

systems are also risk factors for dengue fever. Furthermore, socioeconomic factors, such as 

low socioeconomic status, are also risk factors for dengue fever due to limited access to clean 

water, poor sanitation, and lack of education on dengue prevention5. And also population 

mobility can increase the spread of the dengue virus. The last risk factor is behavioral factors 

such as lack of public awareness about dengue fever and how to prevent it7. In addition, the 

habit of storing water without a lid can also become a nest for the Aedes aegypti mosquito8. 

Prevention 

To prevent the transmission of dengue fever due to flooding, various precautions can 

be implemented by improving health services in affected areas by providing stock of 

medicines. In addition, disease surveillance systems must be strengthened to detect dengue 

cases early and prevent their spread2. Providing clean water and improving sanitation is also 

one way to reduce the breeding grounds of the Aedes aegypti mosquito, which is the vector 

of dengue fever10. Community education is also needed so that they understand the 

importance of maintaining environmental hygiene, using mosquito repellents, and 

implementing mitigation and emergency response measures7. In an effort to control 

mosquito vectors, the 3M Plus Mosquito Nest Eradication (PSN) program should be 

promoted, namely by draining water reservoirs, closing containers that can hold water, and 

reusing used items that have the potential to become mosquito nests.8 In addition, fogging 

optimization needs to be carried out in high-risk areas2. The 1 House 1 Jumantik (G1R1J) 

movement should also be implemented so that people are more active in ensuring their 

environment is free from mosquito larvae8. As an additional measure, people can utilize 

mosquito repellent plants such as lavender, lemongrass, basil, and lemon to reduce the 

mosquito population around the house11. By implementing these things in a disciplined and 

sustainable manner, the risk of dengue transmission due to flooding can be minimized, so 

that public health is maintained2. 

 

Conclusion 

There is a relationship between flooding and dengue fever, as floods create puddles of 

water that can be breeding grounds for the Aedes aegypti mosquito. The epidemiology of 

dengue fever itself is that dengue fever is endemic in more than 100 countries, especially in 

tropical and subtropical regions. In addition, there are various risk factors that can exacerbate 
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the incidence of dengue fever, be it factors originating from the environment, socio-

economic factors, or behavioral factors. Dengue fever can also be prevented in various ways, 

one of which is by implementing the 3M Plus Mosquito Nest Eradication (PSN) program, 

namely by draining water reservoirs, closing containers that can hold water, and reusing used 

goods that have the potential to become mosquito nests. This needs to be implemented to 

reduce dengue fever cases. 
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