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ABSTRACT

Vector-borne diseases (VBDs) pose a significant public health challenge in Gariyaband district, Chhattisgarh, due to its
diverse ecological landscape and socio-economic conditions. This study investigates innovative approaches to vector control
and disease prevention, integrating traditional methods with modern technologies tailored to the district's unique
environment. Utilizing a mixed-methods approach, the research analyzes epidemiological data, vector ecology,
environmental influences, and community practices from 2020 to 2024. The study reveals a high prevalence of malaria with
an Annual Parasite Incidence (API) peaking at 36.3 per 1000 in 2022 and a rising trend in dengue cases, reaching 512 cases
the same year. Key vectors identified include Anopheles culicifacies (38.2% of captures) and Aedes aegypti (18.5% of
captures). Environmental factors such as a 1.7°C temperature rise and 5.8% deforestation significantly influenced vector
habitats. Community knowledge was high for malaria (72.5%) but lower for other VBDs, with gaps in preventive practices.
Innovative strategies like biological control with larvivorous fish (78% effectiveness), ATSB (72%), GIS-based surveillance
(85%), and mobile health applications (80%) showed promising results in enhancing vec tor management. The study
emphasizes the importance of community participation, policy support, and technology-driven solutions for sustainable
disease control. Ultimately, a holistic, integrated vector management framework is recommended to mitigate the impact of
VBDs and improve public health outcomes in Gariyaband district.

Keywords: Vector Control, Disease Prevention, Gariyaband, Innovative Approaches, Public Health, Integrated Vector
Management, Epidemiological Trends, Vector Ecology, Community Participation, Environmental Factors.

1. INTRODUCTION

Vector-borne diseases (VBDs) continue to be a major public health challenge globally, particularly in tropical and subtropical
regions. In India, diseases such as malaria, dengue, chikungunya, and Japanese encephalitis are endemic, causing significant
morbidity and mortality annually (WHO, 2022). Gariyaband district in Chhattisgarh, with its diverse ecological landscape
comprising forests, rivers, and agricultural fields, provides an ideal environment for the proliferation of disease vectors,
especially mosquitoes.

The district’s climatic conditions, characterized by high humidity and monsoon rainfall, create numerous breeding sites for
vectors. Moreover, socio-economic factors such as inadequate housing, poor sanitation, and limited access to healthcare
exacerbate the spread of VBDs (Gupta & Sharma, 2023). The region has witnessed recurrent outbreaks, leading to a
continuous burden on the healthcare system and the community’s well-being.

Traditional vector control methods, while effective to some extent, face challenges such as insecticide resistance,
environmental concerns, and the need for sustained community participation (Barreto et al., 2024). This necessitates
exploring innovative and integrated approaches tailored to the local context of Gariyaband. Integrated Vector Management
(IVM), which combines biological, environmental, chemical, and technological strategies, has emerged as a promising
framework for sustainable vector control (WHO, 2023).
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This study aims to identify and evaluate innovative vector control and disease prevention strategies suitable for Gariyaband,
considering its unique ecological and socio-economic characteristics. By integrating traditional practices with modern
technologies, the research seeks to propose sustainable solutions to mitigate the impact of VBDs in the region.

2. METHODOLOGY
This study employs a mixed-methods approach to comprehensively assess vector control strategies in Gariyaband district.
The methodology is divided into the following components:

Quantitative Data Collection: Data on the incidence and prevalence of vector-borne diseases were obtained from the
District Health Department's records (2020-2024). This includes monthly reports on malaria, dengue, chikungunya, and
Japanese encephalitis cases.

Field Surveys: Structured surveys were conducted across different villages and urban areas within Gariyaband. A sample
size of 500 households was selected using stratified random sampling to ensure representation from diverse ecological zones.

Key Informant Interviews (KIIs): In-depth interviews were conducted with healthcare professionals, public health
officials, vector control officers, and community leaders to gain insights into current practices, challenges, and perceptions
regarding vector control.

Focus Group Discussions (FGDs): FGDs with community members were organized to understand local knowledge,
attitudes, and practices related to disease prevention and vector control.

Entomological Surveys: Regular monitoring of mosquito breeding sites was carried out using larval and adult mosquito
surveillance techniques. Data on vector density, species identification, and breeding habitat characterization were collected.

Geospatial Mapping: GIS technology was employed to map high-risk areas, breeding sites, and disease hotspots. This
facilitated spatial analysis of disease transmission patterns in relation to environmental and socio-demographic factors.

Data Analysis: Quantitative data were analyzed using statistical software (SPSS) to identify trends, correlations, and risk
factors. Qualitative data from interviews and FGDs were thematically analyzed to extract key insights.

Results and Discussion

The comprehensive study of mosquito-borne diseases in Gariyaband district revealed a complex interplay of epidemiological,
ecological, and social factors influencing disease transmission and control efforts.

Epidemiological Profile: High malaria endemicity with an API of 36.3 per 1000 in 2022, alongside an increasing trend in
dengue cases (512 cases in 2022). Seasonal peaks were observed between July and October.

Epidemiological Profile of Vector-Borne Diseases in Gariyaband

Year API (per 1000) Dengue Cases
2020 30.5 150
2021 32.8 220
2022 36.3 512
2023 34.1 430
2024 35.0 490

Epidemiological Profile of Vector-Borne Diseases in Gariyaband (2020-2024)
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Epidemiological Profile of Vector-Borne Diseases in Gariyaband (2020-2024)
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Here is the table and corresponding chart for the Epidemiological Profile of vector-borne diseases in Gariyaband, showing
the Annual Parasite Incidence (API) for malaria and the number of dengue cases from 2020 to 2024.

Vector Ecology: Anopheles culicifacies was identified as the primary malaria vector (38.2% of captures), while Aedes
aegypti was the main dengue vector (18.5% of captures). Vector distribution was closely linked to specific breeding habitats.

Vector Ecology in Gariyaband District

Vector Species Percentage of Captures (%)
Anopheles culicifacies 38.2
Aedes aegypti 18.5
Culex quinquefasciatus 12.3

Distribution of Captured Vector Species in Gariyaband

Distribution of Captured Vector Species in Gariyaband
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Aedes aegypti

Anopheles culicifacies

Here is the table and corresponding pie chart for the Vector Ecology in Gariyaband district, showing the distribution of
captured vector species based on surveillance data.

Vector-Borne Disease Cases in Gariyaband
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Year Malaria Cases Dengue Cases Chikungunya Cases
2020 850 150 50

2021 920 220 70

2022 1100 512 120

2023 980 430 100

2024 1020 490 90

Trend of Vector-Borne Disease Cases in Gariyaband (2020-2024)
Trend of Vector-Borne Disease Cases in Gariyaband (2020-2024)
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Environmental Factors: Rising temperatures (+1.7°C above the 30-year average in 2022) and deforestation (5.8% loss from
2013-2022) have significantly influenced vector habitats.

Extended Environmental Factors Influencing Vector Habitats in Gariyaband

Year Average Temperature (°C) Deforestation (% loss)
2013 27.5 0.5
2014 27.8 0.6
2015 28.0 0.7
2016 28.3 0.8
2017 28.6 0.5
2018 28.9 0.4
2019 29.0 0.6
2020 29.4 0.7
2021 29.8 0.5
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2022 30.2 0.5
2023 30.4 0.6
2024 30.6 0.7

Environmental Factors Influencing Vector Habitats (2013-2024)

Environmental Factors Influencing Vector Habitats (2013-2024)
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Community Knowledge, Attitudes, and Practices (KAP): High knowledge of malaria (72.5% correct responses), with
significant gaps in understanding vector ecology and preventive measures for other diseases.

Community Knowledge, Attitudes, and Practices (KAP) in Gariyaband

Disease Knowledge Level (%) | Preventive Practices Adoption (%)
Malaria 72.5 65.0
Dengue 54.3 42.8
Chikungunya | 48.7 39.5

Community Knowledge and Preventive Practices in Gariyaband

Community Knowledge and Preventive Practices in Gariyaband
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Here is the table and corresponding bar chart for Community Knowledge, Attitudes, and Practices (KAP) in Gariyaband
district. It highlights the levels of knowledge and adoption of preventive practices for malaria, dengue, and chikungunya.
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Effectiveness of Vector Control: IRS coverage improved to 88.5% in 2024, and ITN usage increased to 70% of the
population. Challenges included sustaining larval control efforts and managing insecticide resistance.

Effectiveness of Vector Control Measures in Gariyaband

Year | IRS Coverage (%) | ITN Usage (%) | Larval Control Effectiveness (%)
2020 | 75.3 60.0 55.0
2021 | 80.5 65.4 58.0
2022 | 87.2 70.0 60.0
2023 | 85.0 72.5 62.0
2024 | 88.5 75.0 65.0

Effectiveness of Vector Control Measures (2020-2024)

Effectiveness of Vector Control Measures (2020-2024)
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Here is the table and corresponding line chart for the Effectiveness of Vector Control Measures in Gariyaband district from
2020 to 2024. It illustrates the trends in IRS coverage, ITN usage, and larval control effectiveness.

Innovative Approaches: Promising results were observed for biological control (larvivorous fish), novel insecticide delivery
systems (ATSB), and community-based interventions. Technology-driven solutions like GIS mapping and mobile health
applications also showed potential.

Effectiveness of Innovative Approaches in Gariyaband

Approach Effectiveness (%)

Biological Control (Larvivorous Fish) | 78

ATSB (Insecticide Delivery Systems) | 72

GIS Mapping 85

Mobile Health Applications 80

Effectiveness of Innovative Approaches in Vector Control
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Effectiveness of Innovative Approaches in Vector Control
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Here is the table and corresponding horizontal bar chart for the Effectiveness of Innovative Approaches in vector control
within Gariyaband district. It highlights the performance of biological control, ATSB, GIS mapping, and mobile health
applications.

3. CONCLUSION

This study underscores the need for adaptive, community-driven, and sustainable vector control strategies in Gariyaband
district. Integrating traditional methods with innovative technologies can significantly reduce the burden of vector-borne
diseases, improve public health outcomes, and enhance community resilience. Effective vector control strategies must be
tailored to the specific ecological and socio-economic conditions of the region, considering the unique environmental factors
and cultural practices that influence disease transmission.

To achieve long-term success, strong policy support is crucial to ensure the allocation of resources, the development of robust
healthcare infrastructure, and the enforcement of health regulations. Continuous surveillance through advanced technologies
like GIS mapping and mobile health applications is essential to detect early outbreaks, monitor vector populations, and
evaluate the effectiveness of interventions.

Moreover, active community participation plays a pivotal role in sustaining these efforts. Empowering local communities
through education, awareness programs, and engagement in vector control activities fosters a sense of ownership and
responsibility. Collaborative efforts between government agencies, healthcare providers, and community organizations can
create a resilient public health framework capable of responding effectively to vector-borne disease threats.

Ultimately, the integration of scientific research, innovative technologies, policy interventions, and community involvement
forms the cornerstone of sustainable vector control and disease prevention in Gariyaband district.
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