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Extend SIRS to SIRPS Model for Results — Impact of Vaccination

Introduction and Objectives
Moneybox . L
Question: How vaccination affect SIRPS model?

Infections diseases have major consequences on all aspects of SIRS COVID model Extended to MPV SIRPS Model to

human life. COVID-19 highlights how aspects of modern society account for how infections and dynamics from the A=1, pu=0.01, p=.1, 6=0.003, r=1/20,0=.1,

can be affected by a disease. Misunderstanding the dynamics of environment also affect at-risk populations: Y=0.25/0.85,p=.85,c=.2, [2=0.1,k=0.2,dp=0.75
infectious diseases puts at-risk populations in danger and strain on (a) Low vac: Y=0.25 VS (b) High Vac: 3=0.85
global economies infrastructures. The recent international spread of S"= 21— B(S[1 - Y][(1 - p)I + c(pD]) — uS — S + — B,PS

the Monkeypox Virus (MPV), despite its initial discovery in the I' = B([1 — Y]S[(1 = p)I + c(pD]) — vl — (u + &) + B,PS 2 g

1950s (1)(2), raises concerns how future viruses might impact R' =1l + S — R — i i

communities, and the world, at large. P' = kI — dpP

Mathematical modeling allows many factors, including the Glossary: 8 — Avg contact rate sufficient for transmission % o ;f’ IE % . '#——‘—ﬁ______;-lﬁ
environment, to be accurately forecasted over time, shedding P> _ Avg contact ratefrom environment sufficient for transmission |

insight into viral dynamics and variable interactions over time (3). Y — Avg num of population vavvinated S _ Susceptible population )

Understanding how MVP is influenced by both human & p — Avgnum of pop showing symptoms I _ Infected population -4 ¥ l l . . . |

environmental factors is crucial to begin understanding how to ¢ — Reduced mobility of infected pop ¢ — Avg time of immunity after recovery from disease O ) e ) - : $ o S ° . w

mltlgate Its ImpaCt and future viral ImpaCtS on SOCIety' R — Recovered population P _— Environmental pop dynamics r — Avg recovery rate

A — Birthrate into pop u — Mortality rate C O n CI u S I O n S

Research Questions and Hypotheses: , o o ,
0 — Natural dealth rate of populatlon’ dp _ dilution of virus into environment

 How can environmental factors be incorporated to model MVP

Slight variations in environmental parametric values greatly

virus? ¥ = environment Jactors ffected the MVP SIRP model to h t
' m . rs to have greater
 If so, how do those environmental factors affect the disease .afeC ° © oot ode ’82. gppeﬁ h J
dynamics? iInfluence at affecting model sensitivity than other

. environmental parametric values. Like COVID SIRS model,
Results | — Environmental Effects P

SIRS Model for COVID-19 vaccinations also affected the ODE positively, noticeably
affecting |, R, & P populations.

How do environmental factors affect SIRPS

Using SIRS Models for COVID-19 accounts for nuanced =~ 2uestion:

variables model dynamics? However, more research is needed to accurately account for
k= y 2=0.05/0.1, dp=0.5/0.75, ¥P=0.25 the model dynamics of the P population. Moreover, more
SIRS COVID-19 Model can account for diminishing (a) No Envirom.k=0 (b) LOW k/f:2/dp (c¢) HIGH k/f:2/dp research is needed to show causation of how new SIRP
vaccination efficacy, symptomatic and asymptomatic values affected model performance.
viral spread, and limited mobility among others (3)(4): k = 0.0, > = 0.05,dp = 0.50 k=01p,=005dp=050 | |Lk=02F>=0Ldp=07
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