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7 H ! Mathematical Study on the Social Situation-Dependent Prevalence in
Epidemics
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[ 2] Since mid-December 2019, several cases of a pneumonia-like disease
have emerged which were later identified to be caused by SARS-CoV-2 novel
coronavirus (2019-nCoV) and transmitted by exposure to infectious respiratory
droplets. As the number of cases had been rising, we first investigated the corre-
lation between activity level and the number of active COVID-19 cases recorded
daily by applying statistical analysis. From the analysis, it was concluded that a
higher activity level corresponds to a higher number of daily infections. Following
that, we constructed a mathematical model to investigate the social situation-
dependent epidemic prevalence via the expected number of new infection cases.
We considered the level of activity by taking into account the activity phase,
whether it takes place solely in the private situation or both private and social
spheres followed by the division of the community members into two classes: ac-
tive and less active. Our mathematical analysis results show that there are critical
sizes of classes and proportion of time spent in the activity phase for efficient con-
trol of disease spread in the community. Additionally, due to the critical values
of such factors, we can divide the community into three types which may need
different approaches for mitigating the risk of epidemics. The model provides
theoretical frameworks for understanding the best-estimated scenario for control-
ling the spread of infectious diseases and discussing the perspective of how social

structure may impact the risk mitigation strategy during epidemics.
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