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Abstract

Background and Methods: The study was performed to investigate the demographic factors impacting COVID-19 cases in

Virginia Zip Code Tabulation Areas [VZCTA] in 5 of the Virginia’s health planning regions (VHPRs). The data was collected

from the Virginia Department of Health (VDH), spanning 5/15/2020-8/6/2020 (3 months) during the state’s first COVID-19

peak. Kruskal-Wallis with Bonferroni correction was used to compare the distribution of COVID-19 cases and demographic

factors between the VHPRs. Pearson correlation was employed to determine correlations between COVID-19 Cases and demo-

graphic factors in VZCTA and VHPRs. Results: Incidence of COVID-19 was the highest in the suburban Northern region and

the lowest in the rural-predominant southwestern region, 1017 vs. 420 per 100K population (p <0.05) (Table 1 for details).

Overall state-wide and in almost all the VHPRs, the VZCTA with predominantly Hispanics and Blacks ethnicity and high PCR

testing rate were strongly associated with COVID-19 incidence in the univariate analyses. Interestingly, the younger age and

household crowding (> 1.5 occupants/ room) were also associated with higher COVID-19 cases state-wide and in the Northern

VHPR in the univariate analyses. In the multivariate analyses, Hispanic/Black ethnicity was strongly associated with a higher

COVID-19 incidence, especially in the Northern region. Considering demographic factors alone, ethnicity, median household

income, and household crowding were the most important predictor of the COVID-19 incidence in Virginia ZCTA communities

in multivariate analyses with a few important regional differences. The multivariate model’s R-value is 0.819 in the Northern

region. Conclusions: The study highlights ethnicity as an essential social vulnerability in the contraction of COVID-19, which

is also modified by the other factors in a regional manner accounting for the disparity in COVID-19 incidence across VHPRs.

The information can guide critical public health decisions, e.g. vaccine distribution or implementation of critical health policies

based on the social vulnerability in smaller population units - ZCTAs. As Virginia represents the average U.S. population

concerning overall health and COVID-19 cases, the findings are likely to be generalizable to the U.S. population at large.
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BACKGROUND
1. COVID-19 has quickly evolved into a global pandemic with over 12 million individuals affected in the US alone as of 11/22/20 and it has

overreaching impacts on our daily lives [1]. 

2. To contain a rapidly evolving pandemic, a multi-pronged approach consisting of resource management, behavioral interventions, and
effective vaccine distribution is required. 

3. A vast majority of the literature is incomplete or provides a cursory view of the factors involved in COVID-19 spread in countries/regions.
Hence it is inadequate in assisting policy/intervention decisions at the local level [2].  

4. Understanding COVID-19 associated social-economic factors within a micro-population unit such as Zip codes are critical to
developing effective intervention policies [3]



METHODS
1. Data sources and processing: Demographic factors impacting COVID-19 cases in Virginia Zip Code Tabulation Areas [VZCTA] in 5 of

Virginia's health planning regions (VHPRs) were collected from the Virginia Department of Health (VDH) 5/15/2020-8/6/2020 and 2018
U.S. Census Data. COVID-19 Cases per 100,000, was transformed with a natural logarithm.  

2. Demographic factors: Distribution of demographic factors - Income, housing characteristics, education, race, as well as the frequency of
PCR testing was analyzed at VZCTA in each of the 5 VHPRs. 

3. Statistical Methods: Kruskal-Wallis with Bonferroni adjustment was used to compare the distribution of the above demographic factors
between VHPRs. Pearson correlation coefficient was used to determine the strength of association between demographic factors and
COVID-19 incidence. Multivariate regression analyses was done using SPSS software. 



RESULTS
A. Distribution of COVID-19 Predictors across VHPRs. 

B. Demographic Predictors of COVID-19 in VHPRs





RESULTS



C. Multivariate Analyses:

In all of Virginia, per 1% increase in Hispanics and Blacks, there was a 1.61% increase in COVID-19 cases in VZCTA.

In all of Virginia, per 1000 increase in PCR testing/100K there was a 3.31 % increase in COVID-19 cases in VZCTA.



CONCLUSIONS AND IMPACT
Conclusion:

The study highlights ethnicity as an essential social vulnerability in the contraction of COVID-19, which is modified by the other factors in a
regional manner. 

Housing characteristics and income are significant contributors to COVID-19 cases in the urban Northern but not in rural Southwestern
VHPR. 

Impact: 

The information can guide critical public health decisions, e.g. vaccine distribution or implementation of critical health policies based on the
social vulnerability in smaller population units - ZCTAs. 

Virginia represents the average U.S. population concerning overall health and COVID-19 cases. Hence, the findings are likely to be
generalizable to the U.S. population at large [1, 4]. 
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ABSTRACT
Background and Methods: The study was performed to investigate the demographic factors impacting COVID-19 cases in
Virginia Zip Code Tabulation Areas [VZCTA] in 5 of the Virginia's health planning regions (VHPRs). The data was collected
from the Virginia Department of Health (VDH), spanning 5/15/2020-8/6/2020 (3 months) during the state's first COVID-19
peak. Kruskal-Wallis with Bonferroni correction was used to compare the distribution of COVID-19 cases and demographic
factors between the VHPRs. Pearson correlation was employed to determine correlations between COVID-19 Cases and
demographic factors in VZCTA and VHPRs.

Results: Incidence of COVID-19 was the highest in the suburban Northern region and the lowest in the rural-predominant
southwestern region, 1017 vs. 420 per 100K population (p <0.05) (Table 1 for details). Overall state-wide and in almost all
the VHPRs, the VZCTA with predominantly Hispanics and Blacks ethnicity and high PCR testing rate were strongly
associated with COVID-19 incidence in the univariate analyses. Interestingly, the younger age and household crowding (>
1.5 occupants/ room) were also associated with higher COVID-19 cases state-wide and in the Northern VHPR in the
univariate analyses. In the multivariate analyses, Hispanic/Black ethnicity was strongly associated with a higher COVID-19
incidence, especially in the Northern region. Considering demographic factors alone, ethnicity, median household income,
and household crowding were the most important predictor of the COVID-19 incidence in Virginia ZCTA communities in
multivariate analyses with a few important regional differences. The multivariate model’s R-value is 0.819 in the Northern
region.

Conclusions: The study highlights ethnicity as an essential social vulnerability in the contraction of COVID-19, which is also
modified by the other factors in a regional manner accounting for the disparity in COVID-19 incidence across VHPRs. The
information can guide critical public health decisions, e.g. vaccine distribution or implementation of critical health policies
based on the social vulnerability in smaller population units - ZCTAs. As Virginia represents the average U.S. population



concerning overall health and COVID-19 cases, the findings are likely to be generalizable to the U.S. population at large. 
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