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Objective: Natural biological crises are a constant threat to human societies; therefore,
preparedness to control and prevent such disasters is considered essential. In dealing with
such urban crises, addressing the issue of non-pharmacological interventions against
infectious diseases can be a solution. Therefore, the present study aims to find the leading
indicators that are effective in the epidemic and explain the environmental components
resulting from the interaction and correlation of relevant indicators measurable at the
neighborhood level based on previous environmental studies.

Methods: All available environmental indicators were identified at the level of 118
neighborhoods of the Tabriz metropolis. Then, using secondary information, the
environmental indicators of the neighborhoods were obtained using exploratory factor
analysis. Then, using an exploratory-experimental method based on quantitative methods,
after explaining the environmental components effective in the epidemic, the
neighborhoods of Tabriz metropolis were categorized.

Results: Ultimately, 42 indicators and eight components were identified as factors
affecting the spread of epidemic diseases at the neighborhood level: crowding, diversity
and design, social factors, density, economic factors, health infrastructure, environmental
pollution, and green and open spaces. Each of these factors includes several indicators that
allow measurement of the aforementioned component.

Conclusions: Based on the results, the effects of environmental factors on the transmission
of COVID-19 are differentiated in terms of location. These components collectively
represent more than 82% of the changes in practical environmental factors. Planners,
developers, and researchers can classify neighborhoods in terms of epidemic spread based
on the extent of these components and consider appropriate strategies in future decision-

making for sustainable urban development.
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Introduction

Natural biological crises are a constant threat to human societies. Despite tremendous
advances in medical care, approximately one-quarter of human deaths worldwide are
attributed to infectious and parasitic diseases. Over the past half century, thousands of viruses
such as HIV, Sars, Ebola, and Corona have emerged in the world. The last biological crisis,
Corona, which occurred in 2019, was very worrying for the general public and affected
various industries and economies. Because the Covid-19 pandemic is not the first worldwide
pandemic, and it may not be the last; Therefore, it is considered important to be prepared to
control and prevent such disasters. In dealing with such urban crises, addressing the category
of non-pharmacological interventions against infectious diseases can be a way forward. Since
the beginning of the Corona epidemic, extensive research has been conducted focusing on the
influence of built environment factors, access characteristics, buildings and housing,
population or its density, medical facilities and services, schools, etc. Comprehensive and
neighborhood-based study has not been done. Therefore, paying attention to the study gap in
the mentioned field, the aim of the current research is to find the main effective indicators in
the epidemic and to explain the environmental components resulting from the interaction and
correlation of the relevant measurable indicators at the locality level based on previous
environmental studies.

Methods

This research is based on a case study and the metropolis of Tabriz as the fifth most populous
city of Iran and the capital of East Azarbaijan province, was selected from the cold regions of
the country. In this research, in order to obtain a community of opinion about effective
indicators in epidemiological crises, a systematic search was first conducted using the
keyword of pandemic resilience. For this purpose, several widely used databases such as Web
of Science, Scopus and Elsevier were searched between 2013 and 2023. After checking the
quality of the conducted researches, 42 indicators were selected. Further, in order to find out
the underlying variables and identify the basic factors or criteria in order to explain the
correlation pattern between the observed variables, the exploratory factor analysis method
was used and SPSS version 26 software was used to analyze the data. Data from 118 Tabriz
neighborhoods were used for exploratory factor analysis. After collecting the data, the process
of change, standardization has been done to prepare the data and convert the raw data into
percentage, growth rate, average and ratio. Then, the status of urban resilience components
against epidemic diseases was calculated and normalized separately based on factor load for
each neighborhood. Finally, the results were illustrated using Arc GIS software.

Results

The findings of the research indicate that 42 indicators affecting the spread of epidemic
diseases at the level of localities can be re-categorized into 8 components of accumulation,
diversity and design, social factors, density, economic factors, health infrastructure,
environmental pollution and green spaces. The naming of these factors was done by
considering the common meaning of the variables in which the factor had a significant and
higher factor load. The component of accumulation, diversity and design play a greater role in
the spread of the epidemic than other components, and the component of green and open
space has the least impact on the spread of the epidemic. Also, based on the findings, it can be
said that the condition of most of the components in the neighborhoods of Tabriz city is at an
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average level. The amount of components of green and open spaces, diversity and design, and
population and residential density in some neighborhoods is less or more than 2.5 with the
average of the whole city, and the status of social and economic components of Tabriz
neighborhoods has the most diversity compared to other components.

Conclusion

Based on the results, the effects of environmental factors on the transmission of Covid-19 are
differentiated spatially. These components represent more than 82% of the changes in
effective environmental factors. This study tried to add knowledge to the existing anti-
epidemic policies by providing information at the neighborhood scale and inform urban
planners and policy makers of the type of strategies needed in neighborhoods to face
epidemics. The results of this study can help planners, builders and researchers in future
decisions for sustainable urban development.
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