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Abstract

The chickenpox is a contagious disease caused by the varicella zoster virus (VZV), also known as human

herpes virus type 3 (HHV-3), and is called "chickenpox.” This type of disease is contagious and transmitted through

respiratory droplets, coughing, sneezing, direct contact with an infected person, or sharing contaminated items.

Researchers have developed a mathematical model to describe the transmission of chickenpox, considering

the disease's incubation period and vaccination at different time intervals. The researchers identified equilibrium

points and the conditions that lead to their stability under disease-free and endemic states. These findings

were then presented in the form of the basic reproduction number (Basic Reproduction Number : ). The stability

analysis was then performed under disease-free and epidemic conditions, and the results were consistent with

the Routh-Hurwitz criterion. Numerical analysis revealed that the parameters , and determine whether the

basic reproduction value () will remain in the disease-free state when or in the epidemic state when .
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Table 1 The value parameters related to the spread  \/accination Rate
of chickenpox Varicella Salter a 0.001 - 0.7*
Biological Value Virus Incidence
. Parameters
Meaning Parameters Rate
Total N 100 - 70,000 Recovery Rate 9 0.001 - 0.9*
Population After Immunity

Decreases in the

Birth Rate of w 1/(365 * 77.5)*
Population Occurrence of

the Disease
Infection Rate a 0.001 - 0.5* -

Note: Units per day
Incubation Rate P 1/15%
Death Rate B 1/(365 * 77.5)*
Immunity Rate Y 0.000071*%
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Figure 5 The graph showing the proportion of susceptible population to the disease, exposed population to the

disease and infectious population to the disease in the disease-free state from (Figure) 5. We can see

that the solutions equation approach to the disease free equilibrium state E_ = (5, ED= (‘;0 0)
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Figure 6 The graph showing the proportion of susceptible population to the disease, exposed population to the
disease and infectious population to the disease in the endemic state from (Figure) 6. We can see that the
solutions equation approach to the endemic equilibrium state E, = (§* E*, I*) = (0.793457, 0.00227915,
0.203855) when R,=1.6031(x=0.29,q = 0.069 and a = 0.4697)
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Figure 7 The graph showing the proportion of susceptible population to the disease, exposed population to

the disease and infectious population to the disease in the endemic state from (Figure) 7. The solutions

equation approch to the endemic equilibrium state onto (S, E), (S, ) and (E, ).
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