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Obijective: Today, the root of many diseases, such as heart attacks, respiratory diseases,
and cancers, is considered to be the pressures of daily life in cities. Therefore, this study
aims to investigate the spatial distribution of mortality of cardiovascular and respiratory
patients in Mashhad and its relationship with geographical factors.

Methods: The study utilized data on the spatial distribution of mortality of cardiovascular
and respiratory patients, climatic data, and remote sensing data to extract vegetation
coverage indices and urban heat island indicators. Google Earth Engine was employed to
estimate urban heat islands and vegetation coverage indices, followed by cluster analysis
in a Geographic Information System. Finally, ordinary least squares regression was used
to examine the relationship between geographical factors and the mortality rate due to
cardiovascular disease.

Results: The results indicated that the spatial distribution of their mortality exhibited a
clustered pattern with 99% confidence, identifying two hotspots in the central and western
areas of the city. Furthermore, a correlation was observed between geographical factors
and the spatial distribution of cardiorespiratory morality, particularly concerning urban
heat islands, of course, this level of relationship is in low relationship but significance.
Conclusion: The association between cardiorespiratory mortality and the geographic
factors examined in this study except urban heat islands is insignificant. So, it is
recommended that future studies consider additional factors such as air pollution, noise
pollution, genetics, dietary history, and social factors like occupation and place of
residence in relation to mortality rates from cardiovascular diseases.
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Extended Abstract

Introduction

The temperature of metropolises, especially in their central areas, is one of the main issues of cities. Urban growth
and development due to their immigration and excessive increase in population has led to the environment
destruction and the air pollution increase. An urban heat island is an area whose temperature is higher than the
surrounding environment, in other words, the air temperature in these areas is higher than the uniform and
homogeneous air temperature of the surrounding environment (Chen et al., 2011; Dos Santos Cardoso & De Costa
Trindade Amorim, 2017). In other words, these urban heat islands, which indicate their high temperature compared
to the surrounding rural areas, also result in higher temperatures in urban areas due to their impermeable surfaces
(Akbari, Pomerantz, & Taha, 2001; Heaviside, 2020). Due to the existence of factories and industrial centers,
major heat islands have formed in the population centers of cities and are effective in changing the albedo
coefficient of urban areas (Odunuga & Badru, 2015; Reisi, Ahmadi Nadoushan & Aye, 2019).

As one of the most well-known effects of urban development, an urban heat island is a phenomenon whereby
urban areas experience higher temperatures than the surrounding rural areas. In contemporary technological
society, the development of industrial activities, the increase in population and urbanization, and the need to exploit
limited natural resources more have led to a rise in pollution, especially in developing countries that do not have
high technology to reduce air pollution and pollutant gas emissions (Tong et al., 2021; Voumik & Sultana, 2022).
Today, the root of many diseases, such as heart attacks, respiratory diseases, and cancers, is considered to be the
pressures of daily life in cities (Tan et al., 2010). In big cities, visual pollution or environmental pollution, as a
stressor, threatens the health of citizens. The increase in the number of hot days per year and the increase in the
frequency of heat waves caused mainly by human activities increases the risk of increased mortality (Saucy et al.,
2021). Meanwhile, most of the world's population lives in cities. Also, the elderly and senile population are among
them. They have the least resistance and vulnerability compared to younger people; the need to examine this issue
is felt here (Hajat, O'Connor & Kosatsky, 2010).

Material and Methods

The present study investigated the spatial distribution of cardio and respiratory patients in Mashhad and its
relationship with geographic factors. Therefore, the research data used includes the living place of
cardiorespiratory patients, climate data, and remote sensing to extract the indices of vegetation and heat islands.
To achieve the research goal, the estimation of heat islands and vegetation index in Google Earth Engine, cluster
analysis in Geographic Information System (GIS), and finally, Ordinary Least Squares (OLS) were to examine the
relationship between geographical factors and the mortality rate due to cardiovascular disease.

Results and Discussion

The results show that the distribution of patients with a 99% confidence interval is clustered, and two hot spots
can be seen in the central and western areas of the city. By examining the correlation values between the
geographical parameters considered in this study (precipitation, temperature, wind speed, NDVI, and LST) and
the mortality rate due to cardiovascular disease, there is a minimal relationship between these factors and the
aforementioned disease. This issue is while the significance level of this relationship and correlation is acceptable
in most relationships. It should be acknowledged that among the geographical factors considered in this study,
there is the most significant relationship between LST and the mortality rate due to cardiovascular disease. In the
different months considered in this research, there is no significant difference between the relationships between
geographical factors and the death rate caused by cardiovascular disease.

Conclusion

Global warming and its subsequent climate change, the effects of greenhouse gas emissions, and its impact on the
increase in surface temperature can affect human health. After examining the clustering behavior of
cardiorespiratory disease, the study examined the relationship between ground surface temperature and climatic
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factors in the year's warm months with disease and mortality from cardiorespiratory disease. It was found that
more cardiorespiratory disease is expected in the central areas of Mashhad City due to heat islands, less
precipitation, and less vegetation. This issue results from the hot spots in the cluster distribution map of
cardiorespiratory disease, which also coincide with this area. Hence, the results reveal that there is a close
relationship between geographical factors and the occurrence of cardiorespiratory disease. In addition, by
quantitatively examining the relationship between these factors and the occurrence of cardiorespiratory disease
through OLS, it was found that urban heat islands are a more important factor in mortality and cardiorespiratory
disease with a higher correlation. However, it is suggested that in addition to geographical factors, the effect of
factors such as air pollution, noise pollution, genetics, nutritional records, and social factors such as job place of
residence on the mortality rate caused by cardiovascular disease should be investigated.
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Table. 1. The correlation and level of significance of the relationship between geographical parameters
and the mortality rate due to cardiovascular disease
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