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Socio-demographic patterns of dengue infections: Evidence from a tertiary care setting
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ABSTRACT

Background: Dengue fever is a major public health concern with increasing incidence due to urbanization, climate
change, and inadequate vector control. Variations in disease severity are influenced by socio-demographic factors.
Understanding these patterns in a tertiary care setting is crucial for developing targeted public health interventions. To
determine the association between socio-demographic factors and disease severity in laboratory-confirmed dengue
cases admitted to a tertiary care hospital.

Materials and Methods: A cross-sectional analytical study was conducted at Bahawal Victoria Hospital, Bahawalpur,
from January to December 2024. A total of 187 laboratory-confirmed dengue cases diagnosed via NS1 antigen and
IgM/1gG serology were included. Cases with coinfections or chronic immunosuppressive conditions were excluded.
Data were collected using a structured questionnaire documenting demographic details (age, gender, SES, education,
residence) and clinical information (disease severity, comorbidities, hospital stay, ICU admission, outcomes).
Statistical analysis was performed using SPSS (version 26), with chi-square tests employed to assess associations (p <
0.05 considered significant).

Results: The majority of patients 54.5% (102) were in the 2040 years age group, and males accounted for 63.1%
(118) of cases. Low SES and lack of formal education were significantly associated with severe dengue (p = 0.004, p =
0.031, respectively). ICU admission was required in 15.0% (28) of cases, and the overall mortality rate was 5.3% (10).
Conclusion: Dengue disproportionately affected young adults and males, with severe cases more common in older
patients, individuals from lower SES backgrounds, and those with limited education.
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BACKGROUND
With an estimated 390 million cases worldwide each

burden of dengue cases, accounting for over 70% of
the global disease burden.® In South Asia, rapid

year, dengue fever is a serious public health hazard,
particularly in tropical and subtropical areas. One The
dengue virus (DENV), which causes the illness, is
spread by Aedes aegypti and Aedes albopictus
mosquitoes. The World Health Organization (WHO)
classifies dengue as one of the top ten global health
threats, emphasizing its increasing incidence and
expanding geographic distribution due to urbanization,
climate change, and globalization.?

Southeast Asia and Latin America bear the highest
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urbanization and poor vector control measures have
exacerbated the prevalence of dengue, leading to
recurrent outbreaks.* Similarly, in Latin America,
dengue-related  hospitalizations  have increased
significantly in the past two decades, placing immense
pressure on healthcare systems.®

Dengue does not affect populations uniformly.
Variations in incidence, severity, and outcomes are
influenced by sociodemographic factors such as age,
gender, socioeconomic status (SES), education level,
and urban versus rural residence.® Studies have shown
that individuals from lower SES backgrounds often
experience more severe disease outcomes due to
delayed healthcare access and poor living conditions
that facilitate mosquito breeding.’

Children and young adults are disproportionately
affected by dengue, with studies from endemic regions
reporting higher hospitalization rates among these age
groups.® Additionally, gender-based differences in
exposure patterns have been noted, with males often at
higher risk due to occupational exposure, whereas
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females may experience more severe disease
presentations due to immunological differences.’
Understanding these sociodemographic patterns is
crucial for developing targeted public health
interventions, improving disease surveillance, and
optimizing resource allocation in high-burden areas.°

Tertiary care hospitals serve as referral centers for
severe dengue cases and provide a comprehensive
dataset for understanding disease patterns across
diverse populations. Unlike community-level studies,
hospital-based research allows for a more detailed
analysis of the correlation between sociodemographic
factors and clinical outcomes.!

By examining patient demographics, healthcare access,
and disease progression in a tertiary care setting, this
study aims to identify at-risk populations and inform
targeted intervention strategies. Such insights are
essential for optimizing triage protocols, ensuring
equitable resource distribution, and strengthening
public health policies to mitigate the impact of dengue
outbreaks.2

Despite numerous epidemiological studies on dengue,
there is a lack of comprehensive research on the
interplay between sociodemographic variables and
disease severity in tertiary care settings. Most available
studies focus on either clinical manifestations or vector
control measures, with limited integration of
sociodemographic determinants.'® Furthermore, while
urbanization and climate change are widely
acknowledged as contributing factors, there is
insufficient data on how social inequalities, education
levels, and occupational risks influence dengue
transmission and outcomes.#1°

Addressing these gaps is crucial for designing
evidence-based interventions that consider not just
biological factors but also the social determinants of
health. By investigating sociodemographic patterns in a
tertiary care setting, this study aims to provide
actionable insights for policymakers and healthcare
providers to enhance dengue prevention and
management efforts.

MATERIAL AND METHODS

This was a cross sectional analytical study, Bahawal
Victoria Hospital, Bahawalpur from January 2024 to
December 2024 to identify sociodemographic patterns
of dengue infections. All laboratory-confirmed dengue

cases based on NS1 antigen and IgM/IgG serology
admitted to the hospital within the study period were
included in the study. Cases of coinfection with other
vector-borne diseases such malaria and Patients with a
history of chronic immunosuppressive conditions (e.g.,
HIV/AIDS, chemotherapy patients) were excluded.
Data was collected by using preformed gquestionnaire
that was used to collect demographic information
including Age, gender, socioeconomic  status
(classified based on household income and
occupation), education level, employment status and
residential location (urban vs. rural). Clinical Data
including Severity of dengue infection (classified as
dengue fever, dengue hemorrhagic fever, or dengue
shock syndrome based on WHO criteria was gathered.
Presence of comorbidities (diabetes, hypertension,
cardiovascular diseases, length of hospital stay and
intensive care unit (ICU) admissions and treatment
outcomes (recovery, complications, mortality) were
recorded too.

This study was conducted in compliance with ethical
guidelines for human research. Ethical approval was
obtained from the Institutional Review committee vide
reference number 26/DME/QAMC Bahawalpur dated
13" February 2025 and informed consent from
individual patients. However, all patient data were
anonymized, and confidentiality was maintained.

The Statistical Package for Social Sciences (SPSS
version 26) was used to analyse the data that had been
gathered. For continuous data like age and length of
hospital stay, the mean and standard deviation were
computed, whereas frequency and percentage were
computed for categorical variables like gender and
disease severity. To examine associations between
sociodemographic factors and disease severity chi
square test was employed. A p-value < 0.05 was
considered statistically significant.

RESULTS

All laboratory-confirmed dengue cases admitted in the
Bahawal Victoria Hospital during study duration were
included in the study. The mean age of patients was
32.5 £ 12.8 years, with a range of 5 to 65 years. The
majority of cases (n=102, 54.5%) were in the 20-40
years age group. Males accounted for 118 cases
(63.1%), while females comprised 69 cases (36.9%).
Most patients (n=121, 64.7%) belonged to the low-
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income group, while 43 (23.0%) were from the middle-
income group, and 23 (12.3%) were from the high-
income group. Among the patients, 42 (22.5%) had no
formal education, 89 (47.6%) had primary or
secondary education, and 56 (29.9%) had higher
education. 125 (66.8%) of the cases were from urban
areas, while 62 (33.2%) were from rural areas.

Based on WHO criteria 102 cases (54.5%) had dengue
fever, 59 cases (31.6%) Dengue Hemorrhagic Fever
(DHF) and 26 cases (13.9%) Dengue Shock Syndrome
(DSS). The reported Comorbidities were Hypertension
in 41 cases (21.9%), Diabetes Mellitus in 35 cases
(18.7%) and cardiovascular diseases in 18 cases (9.6%)
while No comorbidities was present in 93 cases
(49.7%). Mean hospital stay of the dengue patients was
5.2 £ 1.9 days and ICU admissions was required in
28(15.0%) cases.

Younger patients (<20 years) had a higher proportion
of mild dengue fever, while older patients (>40 years)
had a significantly higher rate of DSS and DHF (p =
0.021). Males had a slightly higher proportion of
severe cases (DHF/DSS in 49.2% of males vs. 42.0%
in females), though the difference was not statistically
significant (p = 0.189). Patients from lower SES had a
higher risk of developing severe dengue (DHF/DSS)
compared to middle- and high-income groups (p =
0.004). Patients with no formal education had a
significantly higher proportion of severe dengue cases
(DHF/DSS in 58.4%) compared to those with
secondary or higher education (p = 0.031). The
difference in dengue cases between urban and rural
areas was not statistically significant (p = 0.092).

Table-1: Socio-demographic characteristics of dengue patients (n = 187).

Variable Frequency Percentage
Age (in Years)
<20 35 18.7%
20-40 102 54.5%
>40 50 26.8%
Gender
Male 118 63.1%
Female 69 36.9%
Socioeconomic Status
Low 121 64.7%
Middle 43 23.0%
High 23 12.3%
Educational level
No formal education 42 22.5%
Primary/Secondary 89 47.6%
Higher education 56 29.9%
Residence
Urban 125 66.8%
Rural 62 33.2%
Table-11: Disease severity, comorbidities and treatment outcomes in dengue patients (n=187).
Variables Frequency Percentage
Severity Classification
Dengue Fever 102 54.5%
Dengue Hemorrhagic Fever (DHF) 59 31.6%
Dengue Shock Syndrome (DSS) 26 13.9%
Comorbidities
Hypertension 41 21.9%
Diabetes Mellitus 35 18.7%
Cardiovascular diseases 18 09.6%
No comorbidities 93 49.7%
Treatment Outcomes
Recovered without complications 152 81.3%
Recovered with complications 25 13.4%
Mortality 10 05.3%
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Table-111: Association between sociodemographic factors and disease severity.

Variable Mild Dengue (n=102) Severe Dengue (DHF/ DSS, n=85) P-Value
Age (in Years)
<20 25 (71.4%) 10 (28.6%)
20-40 58 (56.9%) 44 (43.1%) 0.021
>40 19 (38.0%) 31 (62.0%) '
Gender
Male 65 (55.1%) 53 (44.9%) 0.189
Female 37 (53.6%) 32 (46.4%) '
Socioeconomic Status
Low 52 (43.0%) 69 (57.0%)
Middle 28 (65.1%) 15 (34.9%) 0.004
High 22 (95.7%) 01 (4.3%) '
Educational level
No formal education 18 (42.9%) 24 (57.1%)
Primary/Secondary 48 (53.9%) 41 (46.1%) 0.031
Higher education 36 (64.3%) 20 (35.7%)
Residence
Urban 75 (60.0%) 50 (40.0%) 0.092
Rural 27 (43.5%) 35 (56.5%) '
DISCUSSION of females), this difference was not statistically

The findings of this study provide critical insights into
the sociodemographic patterns and clinical outcomes
of dengue infections among patients admitted to a
tertiary care hospital. The findings revealed significant
associations between age, socioeconomic status (SES),
education level, and disease severity, highlighting the
importance of demographic factors in dengue
epidemiology.

The majority of dengue cases in this study were
observed in the 2040 years age group (54.5%), which
aligns with previous research indicating that working-
age adults are more frequently exposed to the Aedes
mosquito due to increased outdoor activities.® Younger
patients (<20 years) predominantly had mild dengue
fever, while older individuals (>40 years) had a
significantly higher risk of developing severe forms,
such as Dengue Hemorrhagic Fever (DHF) and
Dengue Shock Syndrome (DSS) (p = 0.021). This
trend has been supported by study conducted by Gupta
et al.’® suggesting that aging is associated with an
increased inflammatory response and a higher
likelihood of comorbidities, which may contribute to
disease severity.

The study also found a male predominance (63.1%) in
dengue cases, which is consistent with findings from
South Asian and Southeast Asian countries.'” Potential
explanations for this trend include greater outdoor
exposure among men and possible differences in
healthcare-seeking  behavior  between  genders.®
Although men had a slightly higher proportion of
severe cases (DHF/DSS in 49.2% of males vs. 42.0%

significant (p = 0.189).

A significant relationship was found between low SES
and severe dengue cases (p = 0.004). Patients from
lower-income backgrounds had a higher likelihood of
developing DHF and DSS, likely due to factors such as
inadequate access to healthcare, delayed hospital visits,
and poorer living conditions that facilitate mosquito
breeding.’® Similarly, patients with no formal
education had a significantly higher proportion of
severe cases (p = 0.031), indicating that lack of
awareness and health literacy may contribute to late
presentation and inadequate preventive measures.?
Interestingly, while urban areas contributed to the
majority of cases (66.8%), severe dengue cases were
slightly more frequent in rural areas (48.4%) than in
urban settings (40.2%), though this difference was not
statistically significant (p = 0.092). Other studies have
similarly reported higher dengue incidence in urban
areas due to greater population density, but increasing
transmission in rural regions may be due to
urbanization, inadequate vector control, and seasonal
migration patterns.?

The study reported a mean hospital stay of 5.2 + 1.9
days, with 15.0% of cases requiring ICU admission.
This finding is comparable to studies conducted in
other tertiary care settings, where ICU admissions for
severe dengue ranged from 10-20%.22 Among the
patients, 49.7% had no comorbidities, while
hypertension (21.9%), diabetes mellitus (18.7%), and
cardiovascular diseases (9.6%) were the most common
comorbid conditions. Prior research has shown that

Infect Dis J Pak 2025; 34 (1): 46-51

49



Socio-demographic patterns of dengue infections: Evidence from a tertiary care setting

comorbidities significantly increase the risk of severe
dengue complications due to altered immune responses
and increased vascular fragility.?

The mortality rate in this study was 5.3%, which falls
within the reported range of 1-10% in hospitalized
dengue cases worldwide.?* Early recognition and
aggressive supportive care are crucial in reducing fatal
outcomes.

Dengue cases peaked during the monsoon months
(August—November), consistent with global patterns
where increased rainfall and humidity provide optimal
conditions for Aedes mosquito breeding.?® This
seasonal trend emphasizes the need for vector control
programs, early warning systems, and community-
based interventions to reduce disease transmission
before the peak season.

The significant associations between low SES, lack of
education, and severe dengue outcomes highlight the
importance of targeted public health interventions
focusing on early detection, healthcare accessibility,
and community education. Policies addressing
socioeconomic disparities, along with improved
sanitation and vector control, are essential in mitigating
dengue burden in endemic regions.

The study's reliance on hospital-based data may
introduce selection bias, as it excludes asymptomatic
or mild cases treated outside the tertiary care setting.
Future research should incorporate population-based
surveys for a more comprehensive understanding.

A major strength of this study is its tertiary care
setting, which ensures reliable laboratory confirmation
and standardized clinical management, minimizing
diagnostic variability. As a single-center study, the
findings may not be generalizable to other regions.

CONCLUSION

The study highlights that addressing dengue fever
requires targeted policy measures such as enhancing
surveillance  systems, improving urban  water
management, and promoting community education on
source  reduction,  particularly  among  low
socioeconomic status (SES) populations. Additionally,
integrating innovative vector control strategies like
Wolbachia-infected mosquitoes and climate-based
early warning systems can mitigate transmission risks
exacerbated by SES disparities and educational gaps.
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