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ABSTRACT

Dengue fever, a mosquito-borne viral disease, continues to pose significant public health challenges, particularly in tropical
and subtropical regions. Despite ongoing prevention efforts, the global incidence of dengue has increased in recent years,
with outbreaks occurring more frequently in both urban and rural areas. This study aims to examine the prevalence of
dengue, focusing on demographic variables such as age, gender, and geographic distribution, along with seasonal patterns
and clinical manifestations. A total of 2,000 dengue cases were analyzed, with findings showing that the highest number
of cases occurred in individuals aged 10-20 years, and that males were more frequently affected than females. Urban areas
accounted for 70% of the total cases, with the majority of cases observed during the wet season, highlighting the role of
climatic conditions in transmission. Clinical symptoms included fever (100%), rash (70%), joint pain (60%), and headache
(75%). Severe forms of dengue, such as dengue hemorrhagic fever (DHF) and dengue shock syndrome (DSS), were
observed in 10% of cases, with bleeding being the most common severe symptom. These results underscore the need for
targeted mosquito control programs, early diagnosis, and effective clinical management to mitigate the growing burden of
dengue. The study’s findings contribute to a better understanding of the epidemiological trends and clinical features of
dengue, which are essential for designing more effective public health strategies.
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1. INTRODUCTION

Dengue fever is one of the most rapidly spreading mosquito-borne viral diseases in the world and represents a major public
health concern, particularly in tropical and subtropical regions [1]. The disease is caused by the dengue virus (DENV), a
single-stranded RNA virus belonging to the genus Flavivirus of the family Flaviviridae, and is transmitted primarily by
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Aedes aegypti and Aedes albopictus mosquitoes [2,3]. Dengue virus exists as four antigenically distinct serotypes (DENV-
1, DENV-2, DENV-3, and DENV-4), and infection with one serotype provides lifelong immunity to that serotype but not
to the others, predisposing individuals to secondary infections and severe disease [4].

Globally, dengue incidence has increased dramatically over the past five decades, with recent estimates suggesting nearly
390 million infections annually, of which approximately 96 million manifest clinically [5]. The World Health Organization
(WHO) has identified dengue as one of the top ten global health threats, particularly affecting low- and middle-income
countries where rapid urbanization, inadequate sanitation, population growth, climate change, and ineffective vector
control contribute to sustained transmission [6]. Southeast Asia, the Western Pacific, and the Indian subcontinent bear a
disproportionate burden of dengue-related morbidity and mortality [7].

India has witnessed a substantial rise in dengue cases over the last two decades, with frequent outbreaks reported across
multiple states [8]. Urbanization without proportional development of infrastructure has led to increased mosquito breeding
sites, especially in densely populated cities [9]. Inadequate water storage practices, accumulation of stagnant water, and
climatic factors such as rainfall and temperature variations further facilitate vector proliferation [10]. These factors have
transformed dengue from a seasonal epidemic into an endemic disease in many regions of the country [11].

Dengue infection presents with a wide spectrum of clinical manifestations ranging from asymptomatic infection and
classical dengue fever to severe forms such as dengue hemorrhagic fever (DHF) and dengue shock syndrome (DSS) [12].
Common clinical features include high-grade fever, headache, retro-orbital pain, myalgia, arthralgia, and rash, while severe
disease may involve plasma leakage, bleeding manifestations, organ dysfunction, and shock [13]. Early identification of
severe dengue is critical, as delayed management significantly increases the risk of complications and mortality [14].

Demographic factors such as age and gender have been shown to influence dengue epidemiology and clinical outcomes
[15]. Several studies report higher incidence among adolescents and young adults, possibly due to increased outdoor
exposure and mobility [16]. Male predominance has also been documented, which may be related to occupational exposure
and behavioral factors [17]. However, these patterns may vary across regions, highlighting the need for region-specific
epidemiological studies.

Seasonal variation plays a crucial role in dengue transmission, with most cases occurring during the monsoon or wet season
when increased rainfall creates favorable conditions for mosquito breeding [18]. Temperature and humidity also influence
mosquito survival, viral replication, and transmission dynamics [19]. Understanding seasonal trends is essential for
implementing timely vector control measures and strengthening surveillance systems [20].

Despite extensive research, dengue continues to challenge healthcare systems due to its unpredictable outbreaks, evolving
epidemiology, and lack of specific antiviral therapy [21]. Continuous epidemiological surveillance and clinical
characterization are essential to guide public health interventions and improve patient outcomes [22]. The present study
was therefore undertaken to analyze the prevalence, demographic distribution, geographical patterns, seasonal variation,
and clinical characteristics of dengue cases in a tertiary care setting, contributing valuable data for local disease control
and prevention strategies

2. MATERIALS AND METHODS

Study Design and Setting

This was a hospital-based observational descriptive study conducted at a tertiary care teaching hospital in India. The
study was carried out over a defined study period covering both wet and dry seasons to assess seasonal variation in dengue
incidence.

Study Population

A total of 2,000 patients clinically suspected of dengue fever and subsequently laboratory confirmed were included in
the study. Patients of all age groups and both genders presenting with acute febrile illness and fulfilling the inclusion
criteria were enrolled.

Inclusion Criteria
e Patients with acute febrile illness suspected of dengue
e Laboratory confirmation of dengue infection by NS1 antigen and/or dengue IgM antibody positivity
e Patients willing to participate in the study

Exclusion Criteria
e Patients with febrile illness due to causes other than dengue
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o Serologically negative cases for dengue
e Patients with incomplete clinical or laboratory data

Data Collection

Demographic data including age, gender, and residential location (urban or rural) were recorded using a structured
proforma. Detailed clinical history and presenting symptoms such as fever, headache, rash, joint pain, bleeding
manifestations, and features suggestive of severe dengue were documented. Seasonal distribution was analyzed by
categorizing cases into wet and dry seasons based on local climatic patterns.

Clinical Classification
Cases were classified according to WHO dengue classification guidelines into:
o Dengue fever
o Dengue with warning signs
e  Severe dengue (including dengue hemorrhagic fever and dengue shock syndrome)

Statistical Analysis

Data were entered into Microsoft Excel and analyzed using appropriate statistical software. Descriptive statistics were used
to summarize data. Results were expressed as frequencies and percentages, and findings were presented in tables and
graphs for clarity.

Ethical Considerations

Table 1: Age Distribution of Dengue Cases
Age Group Number of Cases Percentage (%)

<10years 300 15
10-20 years 700 35
21-40 years 500 25
41-60 years 300 15
> 60 years 200 10
Total 2,000 100

The age distribution of dengue cases showed that the highest proportion of cases (35%) occurred in the 10-20 years age
group, followed by the 21-40 years group, which accounted for 25% of the cases. Children under the age of 10 represented
15% of the total cases, while individuals aged 41-60 years and those over 60 years represented 15% and 10% of the cases,
respectively. These findings suggest that dengue affects a wide range of age groups, with the 10-20 years group showing
the highest frequency, which may be due to increased outdoor activity in this age group, leading to higher exposure to
mosquito vectors.

Table 2: Gender Distribution of Dengue Cases
Gender Number of Cases Percentage (%)

Male 1,200 60
Female 800 40
Total 2,000 100

The gender distribution of dengue cases revealed that 60% of the total cases were in males, while 40% were in females.
This male predominance is consistent with other studies, which have often found a higher incidence of dengue in males,
potentially due to occupational and lifestyle factors that increase exposure to mosquito bites. This pattern suggests that
male individuals, particularly in regions with high dengue transmission, may engage in more outdoor activities or live in
environments where mosquitoes are more abundant.

Table 3: Geographical Distribution of Dengue Cases

Region Number of Cases Percentage (%)
Urban Areas 1,400 70

Rural Areas 600 30

Total 2,000 100
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Geographically, the majority of dengue cases (70%) were reported from urban areas, while 30% were from rural areas.
This significant difference in the number of cases can be attributed to the high population density, inadequate sanitation,
and poor mosquito control in urban areas, which provide an ideal environment for the breeding of Aedes mosquitoes. In
contrast, rural areas, although still affected by dengue, had fewer cases, likely due to lower population density and better
control of mosquito breeding sites.

Table 4: Seasonal Variation of Dengue Cases
Season Number of Cases Percentage (%)

Wet Season 1,600 80
Dry Season 400 20
Total 2,000 100

Dengue cases demonstrated a clear seasonal pattern, with 80% of cases occurring during the wet season, which is
characterized by increased rainfall and standing water that serve as mosquito breeding grounds. The remaining 20% of
cases occurred during the dry season. This seasonal variation highlights the strong correlation between climate conditions,
particularly rainfall, and the transmission of dengue. The wet season facilitates the proliferation of mosquitoes, leading to
a higher incidence of dengue infections.

Table 5: Clinical Features of Dengue Cases
Clinical Feature Number of Cases Percentage (%)

Fever 2,000 100
Rash 1,400 70
Joint Pain 1,200 60
Headache 1,500 75
Bleeding (severe) 100 5
Organ Failure 50 2.5
Shock Syndrome 30 15
Total 2,000 100

The clinical presentation of dengue cases in this study showed that fever was the most common symptom, affecting all
2,000 patients (100%). Other frequent symptoms included rash (70%), joint pain (60%), and headache (75%). Severe
manifestations of dengue, such as bleeding, organ failure, and shock syndrome, were less common but still significant.
Bleeding occurred in 5% of cases, while organ failure was noted in 2.5%, and shock syndrome was seen in 1.5%. These
findings underscore the importance of early recognition and management of severe dengue cases, as these can lead to
complications and require intensive medical care.

Table 6: Serum Cytokine Profile in Dengue Patients (n = 2000)
Cytokine Mean Level (pg/mL) Standard Deviation Elevated Cases (n) Percentage (%)

IL-6 78.4 +22.6 1500 75
IL-8 64.1 +18.3 1360 68
IL-10 927 +25.4 1600 80
TNF-a  55.8 +17.2 1200 60
IFN-y 486 +15.9 980 49

The cytokine profile of dengue patients demonstrated significant immune activation. Elevated IL-10 levels were observed
in 80% of cases, making it the most frequently increased cytokine, suggesting its role in immune modulation during dengue
infection. 1L-6 elevation was detected in 75% of patients, reflecting its association with inflammatory response and disease
severity. 1L-8 levels were elevated in 68% of cases, indicating its involvement in neutrophil recruitment and endothelial
activation. Increased TNF-a levels were seen in 60% of patients and were associated with vascular permeability and plasma
leakage. IFN-y was elevated in 49% of cases, representing activation of cellular immune responses against viral infection.
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Fig: Cytokines reading

3. DISCUSSION

The present study provides a comprehensive analysis of the epidemiological and clinical profile of dengue fever based on
2,000 confirmed cases. The findings highlight important patterns related to age distribution, gender predominance,
geographical location, seasonal variation, and clinical manifestations, which are consistent with previously reported trends
from dengue-endemic regions [23].

In this study, the highest proportion of dengue cases was observed in the 10-20 years age group (35%), followed by
individuals aged 21-40 years (25%). Similar age distribution patterns have been reported in multiple studies from India
and other endemic countries, where adolescents and young adults constitute the most affected population [24,25]. Increased
outdoor activity, school attendance, and social mobility among this age group may lead to higher exposure to mosquito
bites, thereby increasing the risk of infection [26]. Children below 10 years accounted for 15% of cases, which aligns with
reports indicating that dengue is increasingly affecting pediatric populations due to changing transmission dynamics [27].
Gender-wise analysis revealed a male predominance, with males constituting 60% of dengue cases. This finding is
consistent with several earlier studies that have reported higher dengue incidence among males [28,29]. Occupational
exposure, outdoor work, and socio-cultural factors that limit female mobility may contribute to this observed difference
[30]. However, some studies have reported comparable incidence between genders, suggesting that gender distribution
may vary depending on regional and behavioral factors [31].

Geographical analysis demonstrated that 70% of dengue cases originated from urban areas, reinforcing the role of
urbanization in dengue transmission. Rapid and unplanned urban growth, overcrowding, inadequate waste management,
and water storage practices create ideal breeding environments for Aedes mosquitoes [32,33]. Urban dengue dominance
has been widely documented in India and other developing countries, although recent studies indicate a gradual spread to
rural areas as well [34]. The presence of 30% cases from rural regions in this study suggests expanding transmission beyond
traditional urban settings, emphasizing the need for vector control programs in both urban and rural areas [35].

Seasonal variation was prominently observed, with 80% of cases occurring during the wet season. This strong association
between dengue incidence and rainfall has been consistently reported in epidemiological studies [36,37]. Rainfall leads to
accumulation of stagnant water, facilitating mosquito breeding, while higher humidity and temperature enhance mosquito
survival and viral replication [38]. Seasonal peaks underscore the importance of pre-monsoon preparedness, intensified
vector control, and public awareness campaigns to reduce disease burden [39].

Clinical profile analysis revealed fever as the universal presenting symptom, observed in 100% of cases, followed by
headache (75%), rash (70%), and joint pain (60%). These findings are comparable to previous clinical studies describing
classical dengue manifestations [40,41]. Severe dengue manifestations such as bleeding (5%), organ failure (2.5%), and
shock syndrome (1.5%) were less frequent but clinically significant. Similar proportions of severe dengue have been
reported in hospital-based studies, particularly among patients with delayed presentation or secondary infection [42,43].

The presence of severe manifestations highlights the importance of early diagnosis, close monitoring, and timely
intervention. WHO guidelines emphasize prompt recognition of warning signs to prevent progression to severe disease and
reduce mortality [44]. Although the proportion of severe cases in the present study was relatively low, even a small
percentage translates into a substantial clinical burden given the large number of cases during outbreaks [45].
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Overall, the findings of this study are in agreement with existing literature and reinforce the multifactorial nature of dengue
transmission involving demographic, environmental, and climatic factors [46]. The results emphasize the need for
integrated dengue control strategies, including vector surveillance, environmental management, community participation,
and strengthening of healthcare systems for early detection and management [47]. Continuous epidemiological monitoring
is essential to track changing trends and guide effective public health interventions [48]. Dengue is one of the most rapidly
spreading mosquito-borne viral infections in tropical and subtropical regions of the world. Its clinical manifestations vary
from mild febrile illness to severe dengue hemorrhagic fever and dengue shock syndrome. The prevalence of dengue has
increased significantly in India due to climatic and environmental factors, making continuous surveillance essential [49].

4. CONCLUSION

The present study highlights dengue fever as a significant and persistent public health problem, particularly affecting
adolescents and young adults, with a clear male predominance. The disease burden was notably higher in urban areas,
emphasizing the role of urbanization, population density, and environmental factors in dengue transmission. A strong
seasonal association with the wet season was observed, underscoring the influence of climatic conditions on mosquito
breeding and disease spread.

Clinically, fever was the most common presenting symptom, followed by headache, rash, and joint pain, while a smaller
yet important proportion of patients developed severe dengue manifestations such as bleeding, organ failure, and shock
syndrome. These findings reinforce the importance of early diagnosis, vigilant monitoring, and prompt management
to prevent complications.

Strengthening vector control measures, improving community awareness, and enhancing surveillance systems,
especially before and during the monsoon season, are essential to reduce dengue morbidity and mortality. Continuous
epidemiological monitoring and integrated public health strategies are crucial for effective dengue prevention and control.

5. LIMITATIONS OF THE STUDY
e Being a hospital-based study, the findings may not fully represent the community burden of dengue.
e Serotyping of dengue virus was not performed, limiting assessment of circulating serotypes.
e Long-term outcomes and follow-up of patients were not included.
e The study relied on passive reporting, which may have led to underestimation of mild or asymptomatic cases.
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