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Abstract 

Background & Aims: The prevalence of diseases such as COVID-19 has significantly impacted citizens' lives. Understanding 

the dynamics and triggering factors of disease on a small spatial scale leads to the formulation of strategies that ultimately 

result in disease control and reduction. 

This applied, descriptive-analytical research utilizes spatial analysis and Geographic Information 

Systems (GIS) to examine the influence of environmental components on the prevalence of disease in the neighborhoods 

of the metropolitan area of Qom. The statistical population comprises individuals infected with COVID-19 from January 

2020 to September 2021 (33,000 people) across 138 neighborhoods in Qom city. Hotspot analysis was employed to identify 

spatial patterns, and regression models were used to examine the impact of various indicators. 

The results revealed that the spatial pattern of disease in Qom neighborhoods was not uniform, with hotspots of 

disease prevalence located in affluent neighborhoods and hotspots of mortality found in less affluent areas. Additionally, 

40% of COVID-19 prevalence was influenced by three indicators: the rate of students, the rate of individuals with over ten 

years of unemployment, and the mixed residential-commercial per capita in urban neighborhoods. 

Based on the research findings, it has been determined that COVID-19 prevalence in the neighborhoods of 

Qom City was not uniform, with hotspots of disease in neighborhoods such as Amin Boulevarden, Saheli, Mosalla, 

Zeynabiyeh, and Jahān Bini, located in the southwestern part of Qom city. Furthermore, assessing the impact of social, 

economic, physical, and demographic indicators on COVID-19 prevalence in Qom neighborhoods using Geographic 

Weighted Regression and Ordinary Least Squares regression showed that th ree variables—the mixed residential-

commercial per capita land use, the rate of students, and the rate of unemployed individuals—accounted for 40% of 

COVID-19 prevalence in these neighborhoods. In fact, analyzing the effective factors in the spread of COVI D-19 in the 

neighborhoods of Qom provided comprehensive insights that could be considered for preventive measures. 
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Figure 1. Source: Statistical data on COVID-19, Qom University of Medical Sciences, 2024 

 

 
Figure 2. Research implementation process 

Source: Research findings, 2024 
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Figure 3. COVID-19 prevalence rate in neighborhoods of Qom City 

Source: Research Findings, ArcGIS Software Output, 2024 

 

 
Figure 4. Spatial cluster analysis of the cumulative frequency of COVID-19 outbreaks based on the indicators studied  

Source: Research findings, Getis Ord test output in ARC GIS environment, 2024



 

 

 

 

Table 1. Summary of OLS results 

 

Variable Coefficient [a] 
Std 

Error 

t-

Statistic 
Probability [b] Robust_SE Robust_t 

Robust_Pr 

[b] 

VIF 

[c] 

Rate of students in 

neighborhoods 
-0.145 0.041 3.488 0.000* 0.065 2.247 0.026* 1.469 

Rate of people with 

income without a job for 

over ten years in 

neighborhoods 

0.614 0.163 3.765 0.000* 0.176 3.482 0.000* 1.273 

Mixed residential 

commercial per capita 
674.676 144.933 4.655 0.000* 190.362 3.544 0.000* 1.382 

Source: Research findings, OLS test output in ARC GIS software environment, 2024 

 



 
Table 2. OLS results 

 

Input Features:  Dependent variable Patient rate 

Number of observations 136 Akaike's Information Criterion (AICc) [d]: 2643.402 

Multiple R-Squared [d]: 0.4319 Adjusted R-Squared [d]: 0.4100 

Joint F-Statistic [e]: 19.7700 Prob(>F), (5,130) degrees of freedom: 0.000000 

Joint Wald Statistic [e]: 141.220 Prob(>chi-squared), (5) degrees of freedom: 0.000000 

Koenker (BP) Statistic [f]: 15.512 Prob(>chi-squared), (5) degrees of freedom: 0.008382 

Jarque-Bera Statistic [g]: 4.583 Prob(>chi-squared), (2) degrees of freedom: 0.1010 

Notes on Table Interpretation: 

*A star next to a number indicates that the P-value is statistically significant (P<0.01). 

[a] Coefficient: Indicates the strength and type of relationship between each independent variable and the dependent variable . 

[b] Probability and Robust Probability (Robust_Pr): A star (*) indicates that a coefficient is statistically significant (P<0.01); if the 

Koenker statistic (BP) [f] is statistically significant, use the Robust Probability column (Robust_Pr) to determine th e coefficient. 

[c] Variance Inflation Factor (VIF): Large values of the Variance Inflation Factor (VIF) (>7.5) indicate redundancy among ind ependent 

variables. This number should be less than 7.5. 

[d] R-Squared and Akaike's Information Criterion (AICc): Model fit/performance metrics. 

[e] Overall F and Wald statistics: A star (*) indicates the overall significance of the model (P<0.01); if the Koenker statis tic (BP) [f] is 

statistically significant, use the Wald statistic to determine the overall significance of the model. 

[f] Koenker Statistic (BP): When this test is statistically significant (P<0.01), the modeled relationships are not compatible (due to 

either non-constancy or heteroscedasticity). To determine the significance of the coefficient, rely on Robust Probabilities 

(Robust_Pr), and for the overall significance of the model, rely on the Wald statistic. 

[g] Jarque-Bera Statistic: When this test is statistically significant (P<0.01), the predictions of the model are biased (the residuals are 

typically not normally distributed) . 

Source: Research findings, OLS test output in ARC GIS software environment, 2024 

 

 
Figure 5. Moran's spatial autocorrelation report I 

Source: Research findings, Moran I test output, in ARC GIS environment, 2024 



 

 

 

 
Figure 6. Matrix of independent and dependent variables 

Source: Research findings, OLS test output in ARC GIS software environment, 2024 



Table 3. Results of the geographical weighted regression test of the variables under study 

 

Variable name Residual Squares sigm AICc R2 AdjustedR2

Variables under investigation 2067442201.72 3957.72 2645.44 0.404 0.390 

Source: Research findings, GWR test output in ARC GIS software environment, 2024 
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