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Abstract

Ebola Virus Disease remains one of the most deadly infectious diseases affecting several African countries due to its high transmission and mortality rates. Understanding the transmission dynamics of the disease is essential for developing effective intervention and control strategies. In this study, a deterministic compartmental mathematical model for the transmission dynamics of Ebola Virus Disease is developed and analyzed. The total population is divided into six epidemiological compartments namely susceptible, exposed, infectious, hospitalized, recovered, and Ebola-induced death classes. The model incorporates important epidemiological factors such as hospitalization, recovery, disease-induced mortality, and quarantine-related interventions.

The study concludes that timely intervention strategies and strict public health measures are effective tools for mitigating the spread of Ebola Virus Disease. The developed model provides useful insights for policymakers, epidemiologists, and public health authorities in planning and implementing effective disease control programs.
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INTRODUCTION

Ebola Virus Disease is a severe and highly infectious disease caused by the Ebola virus. It spreads through direct contact with infected blood, body fluids, contaminated materials, and infected animals. The disease has caused several outbreaks in African countries, especially in West and Central Africa.

The 2014–2016 West African Ebola outbreak demonstrated the devastating effects of the disease on health systems, economies, and human lives. Due to the rapid transmission and high mortality rate of Ebola, mathematical modelling has become an important tool for understanding disease dynamics and designing effective intervention strategies.

This work develops a compartmental mathematical model for Ebola virus transmission and analyzes the impact of various control measures.
Aim of the Study

To develop and analyze a mathematical model for the transmission dynamics and control of Ebola Virus Disease.

Objectives

1. To formulate a compartmental model for Ebola transmission. 

2. To determine the disease-free equilibrium. 

3. To compute the basic reproduction number R0R_0R0​. 

4. To analyze the stability of the model. 

5. To investigate the effects of quarantine and treatment. 

6. To perform numerical simulations of the model. 

Model Assumptions

The following assumptions are made:

1. The total population is divided into compartments. 

2. Susceptible individuals can become infected through contact with infectious individuals. 

3. Exposed individuals are infected but not yet infectious. 

4. Hospitalized individuals may still transmit the disease at reduced rates. 

5. Recovered individuals gain temporary immunity. 

6. Ebola-related deaths occur among infected individuals. 

7. Natural birth and death rates are included. 

Model equations
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Conclusion

This study presents a mathematical model for Ebola virus transmission dynamics. The model incorporates susceptible, exposed, infected, hospitalized, recovered, and death compartments. Analytical results show that the disease can be controlled if the basic reproduction number is reduced below unity. Control measures such as vaccination, isolation, hospitalization, and public health awareness are essential for minimizing Ebola outbreaks.
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