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[ Abstract |
2019 (COVID-19) outbreak based on system dynamics model analysis. Methods:The
data of early outbreak of COVID-19 were collected from the World Health Organization,

Objective; To explore early prevention and control of coronavirus disease

covering countries of the China,United States,United Kingdom, Australia,Serbia and
Italy. The susceptible-exposed-infected-recovered (SEIR) model was generalized and
then its parameters were optimized. According to the parameters in the basic infection
number expression,the sensitivity in the system dynamics model was used to
quantitatively analyze the influence of the protection rate,infection rate and average
quarantine time on the early spread of the outbreak. Based on the analysis results,
targeted prevention and control measures for the early outbreak of COVID-19 were
proposed. Results:The generalized SEIR model had a good fit for the early prediction
and evaluation of COVID-19 outbreaks in six countries. The spread of COVID-19 was
mainly affected by the protection rate,infection rate and average quarantine time. The
improvement of the protection rate in the first 10 days was the most important ; the greater
the protection rate , the fewer the number of confirmed cases. The infection rate in the first
5 days was the most critical ;the smaller the infection rate,the fewer the number of
confirmed cases. The average quarantine time in the first 5 days was very important ; the
shorter the average quarantine time,the fewer the number of confirmed cases. Through
the comparison of key parameters of six countries, Australia and China had implemented
strict epidemic prevention policies,which had resulted in good epidemic prevention
effects. Conclusion:In the early stage of the outbreak,it is necessary to improve the
protection rate,shorten the average quarantine time,and implement strict isolation
policies to curb the spread of COVID-19.

[ Key words| Coronavirus disease 2019; Susceptible-exposed-infectious-recovered model ;

System dynamics model; Sensitivity analysis; Epidemic prevention and control
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Figure 1 Cumulative number of confirmed cases in the early

stage of coronavirus disease 2019 outbreak in six
countries



- 44 - WHT R 22 (BE240) Journal of Zhejiang University(Medical Sciences )

SIENAE (S)
o
AGENEE (P)

HFEAE (B)
i

P EE (1) |
)
WA NBE (Q)

A(t) © (1)
ENHE (R) BETZAEE (D)

B 2 )7 o) - R - AR B R R

Figure 2 Flowchart of the generalized susceptible-exposed-

infectious-recovered model
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Table 1 Optimal parameters of generalized susceptible-exposed-infectious-recovered model in six countries
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Figure 3 Comparison of fitted data and actual data on current infections,cured and dead persons in six countries
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Figure 4 Sensitivity analysis of protection rate to the number of coronavirus disease 2019 patients in six countries
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Figure 5 Sensitivity analysis of infection rate to the number of coronavirus disease 2019 patients in six countries
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Figure 6 Sensitivity analysis of average quarantine rate to the number of coronavirus disease 2019 patients in six countries
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