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Abstract
We divided the SARS-CoV-2 pandemic into eight waves and used ecological study techniques in infectious disease
epidemiology to analyze the factors that contributed to the spread of infection. Correlations of prevalence, mortality, and
case fatality rates (CFR) in each country with demographic factors (population distribution, population structure) , socio-
economic factors (politics, industrial structure, human flow, poverty, inequality), and health-related factors (medical level,
vaccination) were statistically analyzed for each wave. Although factors varied from wave to wave, aging of the population
consistently contributed to the spread of infection. During the first to third waves (until June 20, 2021), the closed structure
of urban areas and the availability of medical facilities contributed to increased prevalence. In waves 4 to 8, college/university
students, affluence, and vaccination were associated with increased infections. Population aging, men working in the service
sector, and poverty increased CFR, while literacy, better access to medical care due to higher population density, and
vaccination contributed to lower CFR. An aging population, lower birth rates, poverty, and college/university students led to
higher mortality, while higher population density and access to medical care contributed to lower mortality. Lessons learned
from the epidemiological analysis suggest that future pandemic preparedness efforts should focus on countering airborne
infections in urban areas, behavioral changes among college/university students, developing technologies to address the above

factors, enhancing telemedicine, and reconsidering vaccination plans.
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