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Analysis of an SIVS Epidemic Model with Vertical Transmission,
Vaccination and Number of Beds Per Capita
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Abstract: In this paper, based on the fact that vaccination is not fully effective, a SIVS infectious disease
model considering vertical transmission, vaccination and per capita bed number is studied. Meanwhile, the
treatment function related to per capita bed number has been used to study the influence of medical re-
sources on the prevention and treatment of infectious diseases. Firstly, the expression of the basic repro-
duction has been obtained with the next generation matrix and the existence and stability of every points
are discussed by means of geometric method and eigenvalue method respectively. Secondly, through the
discussion of the equilibrium points, it has been found that it will appear backward bifurcation in such
model and the condition of the backward bifurcation is verified by theoretical proof and numerical simula-
tion. And finally, the similarities and differences of the theoretical results after adding the factors of verti-
cal infection and neonatal vaccination are compared based on the existing literature. It has been shown that

minimal effective contact and abundant medical resources could avoid the appearance of backward bifurca-

O W BE®. 2021 -02-25
HeUH. BRARPFHEFILETE (11501446) 5 BEPE Tl BB A 2 Be i BRI 35 B (2022 YKYB-041).
fEZ A BB, WEFoeg, B8N HMO 7B s, .



% 10 & Fa, ¥, —EFEEASE. B RAY BRI SIVS 44 e gm B4 54 27

tion, leading to disease extinction finally. Meanwhile the epidemic diseases can also be controlled by in-
creasing vaccination rates and improving the effectiveness of vaccination.
Key words: vertical transmission; vaccination; number of beds per capita; SVIS epidemic model; back-

ward bifurcation
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