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ABSTRACT 

Dengue fever is a rapidly spreading mosquito-borne viral 

disease, especially prevalent in tropical and subtropical 

regions worldwide. The incidence and geographic distribution 

of dengue fever have dramatically increased over the past few 

decades due to factors like climate change, urbanization, and 

global travel. This review examines the current 

epidemiological patterns of dengue, its global distribution, 

trends in incidence, seasonality, risk factors, and the 

 
 

challenges faced in controlling outbreaks. Recent advances in 

surveillance, vector control, and vaccine development are also 

discussed. 
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Introduction 

Dengue fever is caused by the dengue virus (DENV) and is 

transmitted primarily by Aedes aegypti and Aedes albopictus 

mosquitoes. With an estimated 390 million infections 

annually, dengue is a major public health concern 

worldwide(1). Over half the world’s population lives in areas 

at risk of dengue infection, with the burden of disease 

disproportionately affecting tropical and subtropical regions. 

Understanding the epidemiology of dengue is essential for 

developing prevention and control strategies. 

1. Global Distribution and Incidence Trends 

 Geographical Spread Dengue is endemic in more than 

100 countries across Southeast Asia, Latin America, the 

Western Pacific, and parts of Africa. Climate change, 

increased urbanization, and global travel have allowed the 

virus to spread to previously unaffected regions, including 

parts of Europe and North America(2) . 

 Increasing Incidence The global incidence of dengue has 

increased significantly over the past few decades. The 

number of reported cases has risen from around 500,000 

cases annually in the early 2000s to over 4 million cases in 

recent years(3). This increase is due to a combination of 

improved surveillance and reporting, population growth, 

and a genuine rise in dengue transmission. 

 Population and Demographic Patterns Children and 

young adults in endemic areas are particularly vulnerable 

to dengue due to high exposure to mosquito bites and 

limited immunity. However, in regions with 

hyperendemic transmission (where multiple dengue 

serotypes co-circulate), adults are also at risk of infection 

and severe disease due to antibody-dependent 

enhancement (4). 

2. Seasonal and Environmental Patterns 

 Seasonality Dengue transmission is often seasonal, 

peaking during or after the rainy season in tropical 

regions. Rainfall creates standing water, which serves as 

breeding sites for Aedes mosquitoes. Warmer 

temperatures also accelerate mosquito development and 

increase the frequency of mosquito feeding(5) . 

 Urbanization and Land Use Dengue is primarily an 

urban disease, as urban areas provide ideal breeding sites 

for Aedes mosquitoes. Poor sanitation, crowded living 

conditions, and inadequate waste management in urban 

areas increase human exposure to mosquitoes. Dengue is 

also emerging in rural areas due to changes in land use and 

human migration patterns (6). 

 Climate Change Rising temperatures and changing 

precipitation patterns due to climate change have 

contributed to the spread of dengue into new regions. 

Warmer temperatures accelerate the viral incubation 

period within mosquitoes, and increased rainfall provides 

breeding sites, leading to more frequent and severe 

outbreaks (7). 

3. Factors Influencing Dengue Outbreaks 

 Population Growth and Globalization Rapid 

population growth and urbanization in dengue-endemic 

regions, along with increased global travel, have 

contributed to the spread of dengue. Travelers and 

migrants can introduce the virus into new areas, leading to 

localized outbreaks in non-endemic regions with suitable 

mosquito vectors(8) . 

 Serotype Shifts and Immunity The dengue virus has 

four distinct serotypes (DENV-1, DENV-2, DENV-3, and 

DENV-4). Infection with one serotype provides lifelong 

immunity to that serotype, but increases the risk of severe 

disease upon subsequent infection with a different 

serotype, a phenomenon known as antibody-dependent 

enhancement (ADE)(9). Shifts in circulating serotypes 

can lead to large outbreaks as immunity within the 

population fluctuates. 

 Vector Control and Public Health Measures Effective 

vector control and public health interventions can reduce 

the incidence of dengue. However, inadequate or 

inconsistent control measures, coupled with insecticide 

resistance in mosquito populations, make it challenging to 

control outbreaks. Some countries, like Singapore, have 

implemented comprehensive vector control programs 

with notable success (10,11). 

4. Challenges in Dengue Surveillance and Control 

 Inconsistent Surveillance Many dengue-endemic 

regions lack standardized surveillance systems, resulting 

in underreporting and limited data. The lack of reliable 

surveillance data hinders accurate assessment of global 

dengue trends and limits the ability to predict outbreaks. 

Improved surveillance and data sharing are essential for a 

coordinated response to dengue . 

 Diagnostic Limitations Diagnosing dengue can be 

challenging due to the overlap of symptoms with other 

febrile illnesses. Laboratory testing is often required for 
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confirmation, which may not be feasible in 

resource-limited settings. The development of rapid 

diagnostic tests has improved dengue detection, though 

their accuracy varies . 

 Insecticide Resistance The primary method of 

controlling dengue vectors has been the use of 

insecticides. However, resistance to commonly used 

insecticides has developed in many Aedes mosquito 

populations, reducing the efficacy of chemical control 

measures. Integrated approaches are needed to manage 

insecticide resistance and maintain vector control 

effectiveness . 

5. Advances in Dengue Prevention and Control 

 Vaccination The development of the first dengue 

vaccine, Dengvaxia, represents a significant 

advancement, though it is recommended only for 

individuals with prior dengue exposure due to the risk of 

severe disease in dengue-naïve individuals. New 

vaccines, such as TAK-003, are currently in development 

and show promise in providing protection against 

multiple dengue serotypes(12). 

 Genetic Control of Mosquitoes Innovative vector 

control strategies, such as the release of genetically 

modified mosquitoes and mosquitoes infected with 

Wolbachia bacteria, are being tested. Wolbachia-infected 

mosquitoes have shown reduced ability to transmit the 

dengue virus, and field trials have demonstrated reduced 

dengue incidence in treated areas (13). 

 Integrated Vector Management (IVM) Integrated 

Vector Management combines various control strategies, 

such as environmental management, chemical control, 

and community education, to reduce mosquito breeding 

sites and human exposure. IVM has shown success in 

countries with coordinated efforts and strong public 

health systems . 

Conclusion 

Dengue fever remains a global health challenge due to its 

increasing incidence and expanding geographical reach. 

Understanding the epidemiological patterns and factors 

driving dengue transmission is essential for improving 

prevention and control strategies. While progress has been 

made in vaccine development and novel vector control 

approaches, challenges in surveillance, diagnostic accuracy, 

and sustainable control measures persist. A coordinated global 

response, supported by ongoing research and innovation, is 

crucial to reducing the burden of dengue fever worldwide. 
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