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ABSTRACT

This work formulates and analyzes a deterministic compartmental model for the spread of dengue
fever, incorporating three key intervention strategies: environmental sanitation, early detection of
cases, and hospitalization. The model reflects how improved sanitation reduces mosquito breeding
opportunities, early detection enhances timely medical response, and hospitalization limits disease
severity and potential transmission. A threshold quantity, the reproduction number, is derived to
assess whether the infection will persist or decline over time. The qualitative analysis shows that
when this threshold is below one (Ry < 1), the infection cannot sustain itself in the population,
whereas values above one (R, > 1) indicate possible persistence of the disease [1]. The results also
demonstrate that increased sanitation efforts reduce the vector population, early detection shortens
the duration of infectiousness, and hospitalization decreases both complications and the likelihood
of further spread. The sensitivity analysis is conducted on the reproduction number to determine
the parameters that most strongly influence disease transmission [2]. The findings indicate that fac-
tors such as mosquito biting rate, vector recruitment, and transmission probabilities tend to increase
disease spread, while improved sanitation, faster detection of infected individuals, and effective hos-
pitalization contribute significantly to reducing transmission. Numerical experiments are performed
to support the analytical results and to evaluate the combined impact of the control measures [3].
The simulations suggest that a coordinated application of sanitation, early detection, and hospital-
ization can substantially reduce infection levels, potentially leading to effective control of dengue
fever.
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