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ME 2Z] The COVID-19 pandemic underscored the importance of social
vulnerability in influencing epidemic dynamics. Epidemic outcomes var-
ied significantly across countries and regions with similar interventions,
indicating that demographic, socioeconomic, and behavioral differences
can influence disease transmission. In this work, we consider a mathe-
matical model of differential equations for the epidemic dynamics with a
distribution of preventive behaviors among individuals, focusing on how
the distribution of preventive behaviors influences the epidemic conse-
quence in a community. The preventive behavior determines the level of
caution regarding the disease transmission. We assume that individuals
in the community can be categorized into n classes according to their
caution level to a spreading disease. The caution level is reflected to not
only the susceptibility to the spreading disease but also its transmissibil-
ity to others in the community. We principally investigate how the size
distribution of classes could affect the final epidemic size in a community,
which is defined as the population size of individuals who experienced
infection, and discuss how significantly the outbreak depends on the na-

ture of the distribution.
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