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ABSTRACT 
  
COVID-19 has been sweeping our globe. To keep track of all tests, positive cases, hospitalizations, recoveries, 
and casualties, researchers use data repository to collect, manage, and store data sets for data analytics. This 
research attempted to find out how Covid-19 is affecting communities by their healthcare coverage, and economic 
status as measured by household income, poverty status, economic vulnerability level, race, and other economic. 
The main research question was, have communities with majority people of color, a high poverty rate, and a high 
number of people without health insurance been highly impacted by COVID-19? The research used the Cross 
Industry Standard Process for Data Mining (CRISP-DM) methodology to gather, clean, and integrate data from 
several sources, and then assess, design, and develop interactive data analytic results in dashboard on Tableau 
public cloud. The analytics results reveal that higher COVID-19 positive cases are associated with communities 
with majority people of color, a high poverty rate, a high population density, and a high number of people without 
health insurance.  
 

INTRODUCTION 
 
The Covid-19 pandemic has altered almost all aspects of life as we knew it. The pandemic has also magnified 
many of the socioeconomic disparities in our society for centuries (Beyer, 2020). While the virus is affecting 
everyone, no one is being infected, more impacted than the black community, especially in the United States 
(Vasquez, 2020 & Plater, 2020). While the State of Maryland has the wealthiest per capita of black communities 
in America, like the national trend the community of colors is disproportionately impacted by COVID -19. In this 
study, we will take a deep dive into the problem using the data science and analytics method using the State of 
Maryland as a case. 
  
COVID-19 affects many communities with different race, residency, economy, revenue, etc. Most research works 
are at Country, State and County level. This research focuses on communities at Zip code level of granularity. 
Community groups from lowest to highest as Block, Census Tract, Neighborhood, Zip Code, County, State, 
Country, and Continent.   
 
The purpose of the research is to determine extent of Covid-19 cases in communities, study relationships between 
extent of Covid-19 cases with race, education, health care and economic indicators. The research questions are: 
 
Do communities with more people of color have high positive cases? 
 
Do communities/people without health insurance have high positive cases? 
 
Do communities with high poverty rate have more cases? 
 
Do communities with low education level have more cases? 
 
Do communities with high population density have more cases? 
 
We expected that communities without health insurance will be more likely to test positive for the virus. Second, 
for the State of Maryland, we expect that there will be a higher percentage of positive COVID cases among 
communities with Black majority. Third, high poverty areas/communities in Maryland will more likely have 
higher COVID case numbers than areas with low poverty. Fourth, we predict that lower-income Maryland 
households will have a higher rate of catching the virus than those above the median income. Lastly, areas in 
Maryland with high living density rates will be more likely to acquire the virus than low-density areas. 
 
The paper is organized into six sections. Section 2 provides review of literature. Section 3 presents the 
methodology followed by results in Section 4. Section 5 presents conclusion and recommendation followed by 
limitations and future direction of the research. 
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LITERATURE REVIEW 
 
Covid-19 is a worldwide pandemic that started in Wuhan, China, in 2019. Not only does Covid-19 itself cause 
death but, it is also putting considerable stress on health systems with large case numbers and the economy in 
general. Over the past year, vast health laws and vaccination campaigns have been set in place to mitigate the 
spread of the virus. While mitigation factors are in place, the National Institute of Health has highlighted that 
minorities and disadvantaged communities are less likely to adopt measures; due to historical issues related to 
trust in the health care system, economic circumstances, and the lack of quality healthcare accommodations.  
 
Covid-19 has impacted the Black community significantly due to their association with underlying health 
conditions such as diabetes, heart, and lung disease (Samuels et al., 2020)—making Americans living in counties 
with above-average black populations three times as likely to die from the coronavirus as those in above-average 
white counties (Samuels et al., 2020) 
 
While studying the effects of Covid-19, ICIC estimated that about 78 percent of high-poverty neighborhoods in 
the nation are highly vulnerable, but 15 percent of low-poverty communities are highly susceptible to the 
economic impact of the crisis (Eberhardt et al., 2020). Racial and economic segregation exists across the nation. 
ICIC uses its data to explain further how race plays a role in high poverty and economic vulnerability at national 
level. In the District of Columbia (DC), for example, the people of color accompany most high-poverty 
communities, which are highly vulnerable. Their analysis shows that 90 percent of high-poverty neighborhoods 
whose residents are primarily people of color are highly vulnerable (Finch & Hernández Finch, 2020). In 
comparison, only 56 percent of high-poverty tracts, at least 50 percent white, are highly vulnerable. Among low-
poverty neighborhoods, 39 percent of those who are primarily people of color are highly vulnerable, compared to 
only 8 percent of those at least 50 percent white. Even though white people are in high-poverty neighborhoods, 
most of the space is for people of color (Finch & Hernández Finch, 2020). Almost all the residents of color are 
highly vulnerable compared to the whites, which only have a little over half of the neighborhood. Also, low-
poverty, people of color reside in low-poverty areas, but most residents are white, and less than a tenth is highly 
vulnerable (Eberhardt et al., 2020). 
 

METHODOLOGY 
 
The research uses the CRISP-DM (Cross Industry Standard Process for Data Mining) methodology. This method      
is a well-proven, structured approach to planning and executing a data analytics and mining project. The six 
phases, presented in Figure 1, are Domain/Business Understanding, Data Understanding, Data 
Preparation/Feature Extraction, Modeling, Evaluation, and Deployment.  
 
See figure below: 
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Figure 1. CRISP-DM (Cross Industry Standard Process for Data Mining) 
(Source: https://www.oreilly.com/library/view/hands-on-artificial-intelligence/9781788836067/2a71e5a1-3efb-
4da7-b5c8-39ab410f9cbf.xhtml)  
  

DATA SOURCES AND FEATURES 
 
Covid-19 data exists in various formats and with different features. Those features included total death by care 
facilities, total cases by race, total cases by ward, total deaths by age, total deaths by race, total deaths by sex, total 
deaths by ward, etc.  Figure 2 presents the data sources: the U.S. Department of Housing and Urban Development’s 
ZIP Code Crosswalk Files (https://www.huduser.gov/portal/datasets/usps_crosswalk.html), Maryland COID-19 
cases by Zip code (https://coronavirus.maryland.gov/datasets/mdcovid19-master-zip-code-cases/explore) with 
three attributes: Object ID, Zip code, Total Positive Cases as of 7-17-2020, and American Community Survey 
(ACS) for the Economic, Health and Demographic Data (https://www.census.gov/programs-surveys/acs).  
 
To access ACS data, we use  
https://www.arcgis.com/home/item.html?id=03b0f660a7a74719930e753428b5cfe2&view=list&sortOrder=true
&sortField=defaultFSOrder#data. Figure 3 presents the attributes from these sources.   
 
 
 
 
 
 
 
 
  

Census Track to Zip Code 
– Crossover Table  

COVID-19 cases 

https://www.oreilly.com/library/view/hands-on-artificial-intelligence/9781788836067/2a71e5a1-3efb-4da7-b5c8-39ab410f9cbf.xhtml
https://www.oreilly.com/library/view/hands-on-artificial-intelligence/9781788836067/2a71e5a1-3efb-4da7-b5c8-39ab410f9cbf.xhtml
https://www.huduser.gov/portal/datasets/usps_crosswalk.html
https://coronavirus.maryland.gov/datasets/mdcovid19-master-zip-code-cases/explore
https://www.census.gov/programs-surveys/acs
https://www.arcgis.com/home/item.html?id=03b0f660a7a74719930e753428b5cfe2&view=list&sortOrder=true&sortField=defaultFSOrder#data
https://www.arcgis.com/home/item.html?id=03b0f660a7a74719930e753428b5cfe2&view=list&sortOrder=true&sortField=defaultFSOrder#data
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Figure 2.  Data Sources 
 

DATA CLEANING AND INTEGRATION PROCESSES 
 

To integrate the economic and social indicators with the Covid-19 data, Tract-Zip code crosswalk is used. The 
data model for data integration is presented in Figure 3. 

 
       
Figure 3. Covid-19 and Economic and Social Indicator Data Integration at Zip Code Level 
  

American Community Survey 2018-  
Economic Vulnerability Indicators  
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Figure 4. The cleaning and joining process using Tableau Prep 
Figure 4 shows the cleaning and integration of the data sources using Tableau Prep. The process started with 
inputting different data sets, each data set was individually cleaned by changing data types, removing unnecessary 
fields, and making the data easier to look at and be prepared to join in the next step. That next step included joining 
those two data sources using the ZIP Code Crosswalk File. We joined those two different data sources by a 
common field. Then, we added another clean step to get rid of the duplicated field, like two zip code fields and 
other fields that were not necessary for the analysis. Table 1 shows a sample of the final output data produced. 
 
Table 1. Integrated COVID-19 and Economic, Education, Health and Demographic Data at Zip Code Level

 
 

RESULTS AND DISCUSSION 
 
There are 516 rows/observations for MD – zip code level COVID-19 data.  There are 1,385 rows/observations for 
MD at Tract level economic, health and educational data. There are 172,122 rows/observations for USA – Tract 
level in the Tract-Zip code crossover file. The integrated data has 1,511 rows detailed at tract level, and 484 
aggregated by zip code for MD. The results from applications of Visualizations using Tableau are presented online 
for interactive access on Tableau public at https://public.tableau.com/app/profile/azene.zenebe as well as 
presented and discussed as follow.  
 
Figure 5 shows total positive Cases by Zip code with Household Median Income. Low median income (light blue 
color) communities have high positive cases (larger circle). Figure 6 shows Poverty Rate Compared to Positive 
Cases, where there is an increase in positive cases as the poverty rate increases. Figure 7 depicts the relationship 
between household median income and total positive cases. The analysis of data shows that in some instances 
those under the median income level had high cases but, there were other situations where those above the median 
income had a higher number of cases.   
 

https://public.tableau.com/app/profile/azene.zenebe
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Figure 5. Positive Cases with Household Median Income by Zip code 
 

 
 
Figure     6. Poverty Rate Compared to Positive Cases 
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Figure 7. Household Median Income Compared to Total Positive Cases (MD Median Income = 86K) 
 
Figure 8 shows the Percentage without Health Insurance Compared to Total Positive Cases, where there is an 
increase in positive cases as the uninsured rate increases. Figure 9 presents the Population size By Total Positive 
Cases for different communities at zip code level. Highly dense communities have higher positive  cases; those 
with a larger population tended to average at 700 or more total positive cases. 
 

 
Figure 8. Percentage without Health Insurance Compared to Positive Cases 
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Figure 9. Population Size by Total Positive Cases  
Figure 10 shows the relationship between areas with high percentages of people of color compared to total positive 
cases. The areas with a higher percentage of people of color have higher total positive cases compared to areas 
with a lower percentage.   
  

 
Figure 10. Percentage of People of Color by Positive Cases 
 

CONCLUSION AND RECOMMENDATION 
 
The data analysis results reveal, communities that have had more positive cases of Covid-19 in the State of 
Maryland are people that do have low access to health insurance, households that have an income that is lower 
than Maryland’s median, large amount of people living in the area (high density of people), and communities with 
high percentage of people of color. In some areas such as zip codes with a higher percentage rate of 1.4 that do 
not have health insurance has around 2,500 confirmed cases compared to a lower percentage rate of 0.2 has a little 
over 500 confirmed cases. 
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There is a need for actions and policies that address the factors that are associated with high COVID-19 cases 
including median household income, percentage of people of Color, population density, and percentage of people 
with low insurance.   Communities with high vulnerability should be provided with more personal protective 
equipment and resource allocation including testing, personal protective equipment (gloves and face masks), 
soaps, hand sanitizers, etc. 
  

LIMITATION AND FUTURE RESEARCH 
 
The research covers only Maryland’s data, uses only the total number of positive cases, and focuses on economic 
data. Future work will include other COVID-19 impact indicators such as total number of deaths, the entire east 
coast and other USA communities, more data on social, housing, and demographic data, more data at lowest 
granular level – Blocks, Tracts, and hypotheses testing using a larger dataset. 
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