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An SVEIAR mumps infection model with vaccination and latent infection

JIANG Weiping, ZHANG Tailei, LIU Zongxuan, CAO Huan
School of Science, Chang'an University, Xi'an 710064, China

Abstract: According to the known mechanism of mumps transmission, a SVEIAR mumps infectious
disease model with vaccination and incubation period was established by using the qualitative and sta-
bility theory of ordinary differential equation, and the basic regeneration number of the model was ob-
tained. The existence of the equilibrium points is given and it is found that the disease-free equilibrium
point is globally asymptotically stable when R, < 1; the disease-free equilibrium point is unstable and
the endemic equilibrium point is globally asymptotically stable when R, > 1. The case data of mumps
patients in Jiangsu Province is collected to simulate the epidemic trend of mumps in the next few years.
Finally, the sensitivity analysis of parameters shows that the incidence of mumps will continue to in-
crease in recent years. Improving public awareness preventing mumps, developing effective vaccina-
tion strategies and strengthening physical exercise can improve the body quality and immune function,
so as to prevent the occurrence of mumps, and then control the spread of mumps.
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Fig. 1 An SVEIAR model of mumps transmission mechanism diagram
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B (1) B 17355 T 20 A R 1Y, ESE

4 FEARIN

AR ARSI (1) A RE S, BEBUT I 3 T AR A R AR e B (L6 1), e A A R A
4.1 HHEIEEL

MHT, WATVERR IR R A AR DA H X S — AR, W BRVE AL S . A5 AR v 5 T B
Pt o B W B B T T UG, AR FVT IR 2004—2018 4FAR38T & EIR 48 FR s 118k (36 1 Fn & 2).
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Table 1 Number of new cases of mumps reported in Jiangsu Province from 2004 to 2018

Ay 2004 2005 2006 2007 2008 2009 2010 2011
AE 10 028 9111 9326 10 824 14 004 10 134 5557 8 893
Ty 2012 2013 2014 2015 2016 2017 2018
NEL 19 131 19 281 8 149 5990 5038 5959 7877
(a) TL75452004—20184F 37 & i 4 95 51 5 (b) VLIR482004—20184F 2+ Bl A 48 975 1511 %k
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Fig. 2 Cases of mumps in Jiangsu Province from 2004 to 2018
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Fig.3 Comparison between the cumulative number of mumps cases and the fitting data of model from 2004 to 2018
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Table 2 The parameter values of the model
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A YL NI AR A4 715233
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P SRR AR 0.8712
o FERP 3 R R 5 A 0.000 3
b TRRE AL IR 1 L% 20
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1-6 TR B AR TCRE R e & L 151 0.3197
i ARG E T % 0.2578
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