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Part | — Introduction

A. Research Focus

In human history, infectious diseases have been the cause of the most deaths, more than wars, more
than cancers.! In December of 2019 Wuhan, China experienced an outbreak of a new virus, COVID-
19, which rapidly developed into a pandemic as defined by the World Health Organization (“WHO").2
COVID-19 is defined as:

“A mild to severe respiratory illness that is caused by a coronavirus (Severe acute
respiratory syndrome coronavirus 2 of the genus Betacoronavirus), is transmitted
chiefly by contact with infection material (such as respiratory droplets) or with
objects or surfaces contaminated by the causative virus, and is characterized
especially by fever, cough, and shortness of breath and may progress to pneumonia

and respiratory failure.”?

Due to the rapid spread of COVID-19, the WHO declared a global health emergency on January 30,
2020.* Since it’s origination the virus has sickened nearly 4.3 million people across at least 177
countries with many more estimated to have carried the disease asymptomatically. At least 294,046
people have died.”> Current medical experts anticipate that the disease will continue to spread over
then next 18 months to 2 years, with multiple waves of infection and illness.® The pandemic could
last potentially longer depending on the effectiveness of the global mitigation response measures.’
See Figure 1 below for the impact upon mitigation response measures upon infection numbers and
timeline. ®

1 Bryan Walsh, Covid-19: The history of pandemics, BBC FUTURE, March 25, 2020, available at
https://www.bbc.com/future/article/20200325-covid-19-the-history-of-pandemics

2 D.B. Taylor, How the Coronavirus Pandemic Unfolded: a Timeline, NYTIMES, April 28, 2020, available at
nytimes.com/article/coronavirus-timeline.html

3 COVID-19, MERRIAM-WEBSTER DICTIONARY, available at https://www.merriam-webster.com/dictionary/COVID-
19.

4 Rf. Note 2.

5 Coronavirus (COVID-19), WHO, as of 14 May, 2020, available at https://covid19.who.int/

6 Yasemin Saplakoglu, Conoravirus pandemic could last over 18 months, according to a federal plan, Live
SCIENCE, March 21, 2020, available at https://www.livescience.com/coronavirus-pandemic-could-last-18-
months.html

7 A good report on Community Strategy measures for pre-pandemic mitigation in the US with an early
presentation of the “flattening the curve” graph on page 18:

Interim Pre-pandemic Planning Guidance: Community Strategy for Pandemic Influenza Mitigation in the United
States — Early, Targeted, Layered Use of Nonpharmaceutical Interventions, CDC & DEPT. OF HEALTH & HUMAN
SERvS., February 2007, available at https://stacks.cdc.gov/view/cdc/11425.

8 Dr. Sabine L. van Elsland, Ryan O’Hare, COVID-19: Imperial researchers model likely impact of public health
measures, IMPERIAL COLLEGE LONDON NEwS, March 17, 2020, available at
https://www.imperial.ac.uk/news/196234/covid19-imperial-researchers-model-likely-impact/.




Fig. 1. Flattening the curve: The report highlights suppression strategy scenarios for the UK showing intensive
care unit (ICU) bed requirements. The black line shows the unmitigated epidemic. Green shows a suppression
strategy incorporating closure of schools and universities, case isolation and population-wide social distancing
beginning in late March 2020. The orange line shows a containment strategy incorporating case isolation,
household quarantine and population-wide social distancing. The red line is the estimated surge ICU bed
capacity in GB. The blue shading shows the 5-month period in which these interventions are assumed to remain
in place. (B) shows the same data as in panel (A) but zoomed in on the lower levels of the graph. (Source: WHO
collaborating Centre / MRC GIDA / J-IDEA)

Current priorities in reducing the impact of the virus are the development of a vaccine and more
advanced testing measures, including antibody tests, and stimulating an economic in the midst of an
unprecedented halt to human movement.® Unfortunately, this is a novel disease, and researchers
are still working to understanding the biology behind the disease, with numerous unknowns
remaining including the nuances of transmission, infection development, and cases of death in
young, otherwise healthy individuals, while others remain asymptomatic. Researchers seek a
vaccine, treatments that minimize symptoms occurrence and severity and ultimately a cure. Experts
warn that the development of a vaccine will likely take more than 18 months,° with infection and
death rates expected to continue to grow.

999 Scientists Race for a Coronavirus Vaccine, NYTIMES, April 27, 2020, available at
https://www.nytimes.com/2020/04/27/world/coronavirus-world-pandemic.html?searchResultPosition=10.
10 Nsikan Akpan, Why a coronavirus vaccine could take way longer than a year, NATIONAL GEOGRAPHIC, SCIENCE,
April 10, 2020, available at https://www.nationalgeographic.com/science/2020/04/why-coronavirus-vaccine-
could-take-way-longer-than-a-year/




This paper was intended to contain a review of available open source federal and state government
data in the United States regarding the impact of socio-economic demographics upon infection and

mortality rates from COVID-19 thus far. Due to the lack of available data and information on socio-

economic groups across the country from a federal governmental source, individual state data sets

will be used as case studies to illustrate the COVID-19’s infection, hospitalization and mortality rates
filtered through demographic information available on race & ethnicity, age, and gender.

Part Il - Background

A. COVID-19: Current Context and Historical Import

This paper is being written in the midst of the economic shut-down caused by the COVID-19 crisis,
where people around the world have been predominately confined to their homes for nearly two
months in an effort to contain the spread of the disease. The 21t Century has not yet experienced a
worldwide life-altering event like the mass infection and resultant societal shut down that has arisen
from COVID-19. Our world has been forever changed and it is expected that daily human operation
and systems will be dramatically reshaped after this pandemic has been contained.?

Historically, there are few notable events that have changed the world as we know it so dramatically
that they create profound lasting changes in individual societies, let alone the world. Some
examples of past revolutionizing events in the 20" Century include the Spanish Flu of 1918, the
Great Depression, World War | and World War 1l, and the 9/11 terrorist attacks on the World Trade
Centers in New York City.)? No event in modern times has shut down the global economy and
human transportation systems to the extent that COVID-19 has, and the ripple effects from this
period are yet to be fully realized, particularly in fields such as medical research, health care,
education, the global supply chain, food supply, employment type and availability, urban planning
and public transportation systems, among many others.

B. Infection and Mortality Rates: Disparate Impact within Socio-Economic Classifications

One aspect of major historical moments, particularly crises,®® that remains universal, yet often
ignored or unaddressed in manner that substantively changes the systematic frameworks that
support it, is the disparate negative impact upon marginalized and economically disadvantaged

11 Coronavirus Will Change the World Permanently. Here’s How., POLITICO MAGAZINE, available at
https://www.politico.com/news/magazine/2020/03/19/coronavirus-effect-economy-life-society-analysis-
covid-135579.

12 Events that changed the world, BIOGRAPHY ONLINE, https://www.biographyonline.net/events/changed-
world.html; Kelly Knauer, History’s Greatest Events: 100 Turning Points that Changed the World: An Illustrated
Journey, TIME, Oct. 12, 2010.

13 Carmin Chappell, Climate Change in the US will hurt poor people the most, according to a bombshell federal
report, CNBC, Nov. 26, 2018, available at https://www.cnbc.com/2018/11/26/climate-change-will-hurt-poor-
people-the-most-federal-report.html; Campbell Robertson, Racially Disparate Views of New Orleans’s Recover
After Hurricane Katrina, NYTIMES, 25 Aug. 2015, available at
https://www.nytimes.com/2015/08/25/us/hurricane-katrina-new-orleans-recovery-ten-years-opinion.html;
Nazila Ghanea, James A. Goldston, Mumtaz Lalani and Preti Taneja, Religions Minorities in a post-9/11 world,
State of the World’s Minorities and Indigenous Peoples 2010, MINORITY RIGHTS GROUP INTERNATIONAL, available at
https://minorityrights.org/wp-content/uploads/old-site-downloads/download-842-Religious-minorities-in-a-
post-911-world.pdf




populations. At a time when the US economy is at its most economically divided,** with economic
inequality at levels not experienced in the US since the pre-Great Depression roaring 20s,*> and with
a large number of the population uninsured, COVID-19 is reported to be disproportionately
impacting low-income communities and minorities in both infection rates and mortality rates as well
as via the economic consequences of the shutdown. Lower-income workers are disproportionately
represented in jobs classified as “essential” thus increasing these workers’ potential exposure to the
virus, and has already resulted in increased infection rates among them.'® This paper will explore
the statistical data available to test the validity of these reports. If a disparate impact is determined
given a statistical analysis of the available data, then the extent of the impact will be further
evaluated.

The CDC has acknowledged the import of socio-economic factors upon COVID-19 risk factors with
the following statement on their website:

“Because COVID-19 is a new disease, more work is needed to better understand the
risk factors for severe illness or complications. Potential risk factors that have been
identified to date include:

o Age
e Race/ethnicity
e Gender

e Some medical conditions

e Use of certain medications
e Poverty and crowding

e Certain occupations

e Pregnancy

Additional research will help us confirm if these are risk factors for severe COVID-19
illness and determine if there are other factors that increase a person’s risk.”*”

C. U.S. COVID-19 Timeline

The first death from the coronavirus in the US was confirmed on the 29" of February, 2020 in the
state of Washington.'® However, later testing revealed that the first US deaths occurred in early
February, meaning that infection were present in the US in January.’ There is speculation that the

14 Juliana Menasce Horowitz, Ruth Igielnik and Rakesh Kochhar, Trends in Income and Wealth Inequality, PEw
RESEARCH CENTER, January 9, 2020, available at https://www.pewsocialtrends.org/2020/01/09/trends-in-
income-and-wealth-inequality/.

15 Jesse Colombo, America’s Wealth Inequality Is At Roaring Twenties Levels, FORBES, Feb. 28, 2019, available at
https://www.forbes.com/sites/jessecolombo/2019/02/28/americas-wealth-inequality-is-at-roaring-twenties-
levels/#7a4131972a9c.

16 Abha Bhattarai, ‘It feels like a war zone’: As more of them die, grocery workers increasingly fear showing up
at work, WASHINGTON PosT, April 12, 2020, available at
https://www.washingtonpost.com/business/2020/04/12/grocery-worker-fear-death-coronavirus/.

17.CDC, Assessing Risk Factors, available at https://www.cdc.gov/coronavirus/2019-ncov/covid-
data/investigations-discovery/assessing-risk-factors.html.

18 Dakin Andone, Jamie Gumbrecht and Michael Nedelman, First death from coronavirus in the US confirmed in
Washington State, CNN, 29 Feb. 2020, available at https://www.cnn.com/2020/02/29/health/us-coronavirus-
saturday/index.html.

19 Sharon Bernstein, Kanishka Singh, Coronavirus circulated in U.S. weeks earlier than thought, mistaken for flu,
health officials say, REUTERS, April 22, 2020, available at https://www.reuters.com/article/us-health-
coronavirus-usa-california-idUSKCN2240Z6; Thomas Fuller and Mike Baker, Coronavirus Death in California




earliest COVID-19 cases were mistaken for the flu. In the United States alone, as of May 13, 2020,
the Center for Disease Control (“CDC”) estimates the total COVID-19 cases at 1,364,061 and the total
deaths at 82,246.%°

D. Definitions

Coronavirus has swept across the globe with the ferocity of a tornado. It has moved through our
world with a speed and force that introduced a new way of existing and thinking about our
systematic structures. New vocabularies have been introduced and become commonplace
throughout the society due to the novel aspects of this unique crisis. Daily syntax has incorporated
phrases such as “flattening the curve”, “herd immunity”, “social distancing”, and “antibody
resistance”. Statistics and data science have played a central role in the visual and verbal
communication surrounding the disease, particularly in reference to governmental and medical
mitigation and response activities. Hence, more technical language has been used as daily
information sessions for the public are held by medical and government officials. Below are a few

definitions that are newly in frequent use due to COVID-19:%!

e COVID-19:

e Outbreak: a sudden rise in the incidence of a disease.

e Epidemic: the rapid spreading of a disease among a region or certain population.

e Pandemic: an epidemic that has become a worldwide phenomenon.

e Incubation period: the time between infection and showing symptoms of illness. (An
incubation period of 2-14 days is estimated for the coronavirus with symptoms most
commonly showing at about five days after infection, according to the WHO).

e Self-quarantine: usually a voluntary confinement of oneself by staying at home.

e Stay at home/shelter in place: A governmental order used to limit residents from leaving
their homes, except out of necessity for tasks like buying groceries or seeking medical care.

e Non-essential/Essential: Businesses, services and employees defined as essential are
allowed to continue operations, while “non-essential” counterparts are required to close or
remain at home.

e Asymptomatic: not exhibiting symptoms while having a disease.

e Community spread: the spread of an illness for which the source of infection is unknown.

o Morbidity rate: a measure of how many people have an illness relative to the population.

e Mortality rate: a measure of how many people have died because of an illness, also relative
to the population

Came Weeks Before First Known U.S. Death, NYTIMES, April 22, 2020, available at
https://www.nytimes.com/2020/04/22/us/coronavirus-first-united-states-death.html.

20 Cases in the U.S., CENTER FOR DISEASE CONTROL, May 3, 2020, available at
https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/cases-in-us.html. Refer fn.1 for a more complete
global timeline.

2L For a more in depth discussion of the COVID-19 specific definition refer to the following: Katy

Steinmetz, Coronavirus: A Glossary of Terms to Help You Understand the Unfolding Crisis, TIME,
March 23, 2020, available at time.com/5798684/coronavirus-glossary-definitions/; Nick Coltrain,
What is “social distancing”? What does it mean to “shelter in place”? A glossary of COVID-19 terms,
DEs MOINES REGISTER, March 11, 2020, available at
Desmoinesregister.com/story/news/health/2020/03/11/coronavirus-in-america-covid-definitions-
presumptive-isolation-quarantine-isolation-cdc-who/5012006002/




e Social distancing: courses of action designed to limit when and where people gather. During
the COVID-19 outbreak a distance of at least 6 feet from other people has been
recommended.

e Confidence Interval:

e Flatten the curve: the curve specific to COVID-19 is the rate at which people become
infected with the novel coronavirus. It is preferred to have a low and long curve than a high
and narrow curve. A high and narrow curve would exceed the capacity of the health care
system resulting in more people getting sick and dying overall. The most common image in
circulation is below:?

Figure 1 (Flattening the Curve from Vox)*

e Zoonotic disease: a disease which exists in animals but can also infect humans. It is believed
that COVID-19 originated in an animal and was spread to humans.

e Vaccine: any preparation used as a preventive inoculation to confer immunity against a
specific disease, usually employing an innocuous form of the disease agent, as killed or
weakened bacteria or viruses, to stimulate antibody production.?*

e Herd immunity: when enough people in a given population have taken an effective vaccine,
the community develops herd, or group, immunity.

e PPE: Personal protective equipment, such as face masks, face shields, gloves, isolation
gowns and N95 respirators. According to the CDC there has been a continuous shortage of
PPE throughout the pandemic leaving many medical professionals unprotected and creating
bidding wars between state and international governments.

22 Brandon Spektor, Coronavirus: What is ‘flattening the curve,” and will it work?, LIVESCIENCE, March16, 2020,
available at https://www.livescience.com/coronavirus-flatten-the-curve.html.

23 Flattening the Curve Won’t End the Pandemic, FINANCIAL LITERACY FOR PHYSICIANS, available at
https://www.fiphysician.com/flatten-the-curve/.

24 Vaccine definition, available at https://www.dictionary.com/browse/vaccine?s=t




E. Current Context: COVID-19 Data Collection in the US

1. Overwhelmed Systems Result in a Lack of Reliable Available Data

The rapid and widespread infection rate of this disease has resulted in medical and governmental
systems being overwhelmed and frantic. Every resource is being expended to keep systems from
drowning, to various levels of success. Hospital workers report working incredibly long hours, with
insufficient PPE (leading to high health care worker infection rates)?> and other required resources at
their facilities. Pop-up hospitals have been constructed around the country to help meet demand at
the same time the economy is nose-diving and some hospitals and governments already on the edge
of financial constraints are faced with maximum demand with minimal resources.?® This context is
important to the logistics of data gathering. In this time literal life or death decision are being made
based off of the available data analysis. Individuals are making decisions based on the data
presented at daily presidential or governor briefings and are trying to make sense of this crises
through their understanding of graphs and statistical graphics projecting the disease trajectory.
Everyone is looking for answers in the midst of an unknown future. Enter data projection at center
stage.

However, with health care and governmental systems traditionally responsible for collecting and
inputting data overwhelmed and understaffed, the reliability of the data available may be
undermined. The accuracy of the reporting may be at question as well, particularly when we are
aware that the current cases are underreported due to a lack of available COVID-19 tests, and with a
growing number of people shown to be positive and asymptomatic, and an exhausted staff that may
neglect the administrative duties at the end of an otherwise harrowing shift.?” Additionally, nuances
within the context for the data, the limitation of the models being used, and the educational
background required for accurate interpretation of the numbers are being overlooked.

2. International, National, State and Local Data Collection

The WHO has been the primary international leader to collect and disseminate information
internationally on COVID-19. However, the data presented by the WHO is based on confirmed
cases and deaths within each country and does not examine more detailed demographic
breakdowns, they do have a global database of current research and academic publications related
to COVID-19, unfortunately despite having hundreds of articles on COVID-19, advanced searches
found not one of them focused on the socio-economic impact of the pandemic.

The CDC is the primary authority within the United States at a federal level for data collection and
analysis on COVID-19. Initially, the CDC was not collecting information on any demographic
breakdown until there was a demand by democratic senators to collect data on racial disparities in

2> Newsday Staff, Nearly 1,200 hospital staff on Long Island have contracted COVID-19, NEWSDAY, April 13,
2020, available at https://www.newsday.com/news/health/coronavirus/hospital-covid-19-nurses-1.43778185.
26 photos: How the world is mobilizing to make pop-up hospitals, Los ANGELES TIMES, March 31, 2020, available
at https://www.latimes.com/world-nation/story/2020-03-31/construction-of-hospitals-around-the-world-
ramps-up-to-handle-influx-of-coronavirus-patients

27 Hollie Silverman, More than 370 workers at a pork plant in Missouri tested positive for coronavirus. All were
asymptomatic, CNN, May 4, 2020, available at https://www.cnn.com/2020/05/04/us/triumph-foods-
outbreak-missouri/index.html.




America’s coronavirus response.? The CDC is now providing an open dataset on COVID-19 and
race. This dataset will be used as the case study for racial statistical breakdowns in Part Ill.

Various state Departments of Health have provided open datasets with further demographic
information. All of the state Departments of Health provide demographic information,
however not all states provide open source access to their datasets to run independent
analyses. Of the few states that do provide open dataset access, their available data is often
limited, providing information on only one demographic group. Hence, Part IIl will contain
case studies from Connecticut on gender and the CDC on race and ethnicity, with summary
statistics and graphs provided by other individual states. There were no open datasets
available conducting income-level information.

A number of datasets have been collated by private companies, universities and other
organization in an attempt to create more comprehensive datasets and data-based
competitions have been created to aid in the efforts to further understand the impacts of this
virus.?® These datasets continue to evolve and will likely provide the most comprehensive open
datasets in the long term but at this point are still in their creation phase.

3. Incomplete Information

Although many States have been analyzing and reporting on the basic demographics of age, race,

and gender, there are still many other areas remaining with a severe lack of information. For

example, how is COVID-19 disproportionately impacting farmers, health care workers, “essential

workers”, morticians, rural/urban populations, immigrants, domestic violence rates, etc.? Without

this information being gathered at this point, much of this information will never be available and

we will base future studies off of observational studies with uncontrolled variables, if this
information is analyzed at all.

It is assumed that the deaths related to COVID-19 are also severely underrepresented in the data for

a number of reasons. First, persons not seeking medical treatment may be passing at home and

never having their deaths recording as COVID-19 related because they were never tested nor

received treatment. Since there have been recorded transmission of COVID-19 from a corpse to a
living human there are some cities and states that are testing for COVID-19 post-mortem, however

many are still not, in part due to the lack of available tests. Further, since COVID-19 is a novel

disease, the tests are also new and have not had the time to be refined. One study conducted by the

Cleveland Clinic found the current COVID-19 tests have a false-negative rate of 14.8%.%

Second, comorbidity factors can influence the recorded reason for deaths. For example, some

patients have been presenting classic symptoms of a heart attack on electrocardiograms but upon

closer examination it was determined that more than half of the patients did not have a blockage in

28 Jason Silverstein, Democrats demand data on racial disparities in America’s coronavirus response, CBS NEWS,
March 31, 2020, available at https://www.cbsnews.com/news/democrats-demand-data-on-racial-disparities-

in-americas-coronavirus-response/

2% NYTimes Covid-19 dataset; COVID-19 Data Repository by the Center for Systems Science and Engineering

(CSSE) at Johns Hopkins University

30 Rob Stein, Study Raises Question About False Negatives From Quick COVID-19 Test, NPR MORNING EDITION,

April 21, 2020, available at https://www.npr.org/sections/health-shots/2020/04/21/838794281/study-raises-

questions-about-false-negatives-from-quick-covid-19-test.
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a major artery, the typical cause of a heart attack. They were later determined to be the result of
COVID-19 infection.?!

Third, a large number of people infected with COVID-19 have no symptoms.3? Many people will
have been infected with COVID-19 and never know it. However, there may be later complications
that develop from them having been exposed to the disease that will not be recorded as such.

This paper will conduct the analysis based on the information available, with acknowledgement that
the data could represent an underestimate of the true population numbers.

Part lll — Data & Analysis Methodology

A. Research Focus for the Dataset Analysis
1. Are different socio-economic groups being disproportionately sickened,
hospitalized, and dying due to COVID-19?
2. If so, which groups are disproportionately dying from COVID-19, and
3. to what extent are socio-economic demographic factors impacting the COVID-
19 infection, hospitalization and mortality rates in the United States?

B. Parameters Explored in the Datasets

There is an overall lack of socio-economic data being recorded at this time. Race & Ethnicity, Gender
and Age are the only socio-economic categories with available COVID-19 datasets. Hence, the
analysis will be limited to these three categories.

Within these categories the investigation will focus upon percentage of the overall population
compared to the percentage of people infected, hospitalized and killed as a result of COVID-19.

C. About the Data

1. Race & Ethnicity

The datasets utilized for this analysis were created within the general context described in Part II.E.
of this paper. The dataset on race & ethnicity was produced by the CDC and reviews data for 18
different states reporting on race. The dataset provides information based on State for three
categories: 1. Distribution of COVID deaths (%), 2. Weighted distribution of population (%), and 3.
Unweighted distribution of population (%). The CDC provides the follow information about the
data:

The Coronavirus Disease 2019 (COVID-19)-Associated Hospitalization Surveillance
Network (COVID-NET) conducts population-based surveillance for laboratory-confirmed
COVID-19-associated hospitalizations in children (persons younger than 18 years) and
adults. The current network covers nearly 100 counties in the 10 Emerging Infections
Program (EIP) states (CA, CO, CT, GA, MD, MIN, NM, NY, OR, and TN) and four additional

31 E.). Mundell, /t Looks Like a Classic Heart Attack, But in COVID-19 Patients Other Issues May be at Play, U.S.
NEws & WORLD REPORT, April 20, 2020, available at https://www.usnews.com/news/health-news/articles/2020-
04-20/it-looks-like-a-classic-heart-attack-but-in-covid-19-patients-other-issues-may-be-at-play.

32 Bruce V. Lee, Study: 17.9% of People With COVID-19 Coronavirus Had No Symptoms, Forbes, March 18,
2020, available at https://www.forbes.com/sites/brucelee/2020/03/18/what-percentage-have-covid-19-
coronavirus-but-do-not-know-it/#2d3a9b6b7e90

11



states through the Influenza Hospitalization Surveillance Project (IA, MI, OH, and UT).
The network represents approximately 10% of US population (~32 million people).

Cases are identified by reviewing hospital, laboratory, and admission databases and
infection control logs for patients hospitalized with a documented positive SARS-CoV-2
test.

Data gathered are used to estimate age-specific hospitalization rates on a weekly basis
and describe characteristics of persons hospitalized with COVID-19. Laboratory
confirmation is dependent on clinician-ordered SARS-CoV-2 testing. Therefore, the rates
provided are likely to be underestimated as COVID-19-associated hospitalizations can be
missed due to test availability and provider or facility testing practices.

COVID-NET hospitalization data are preliminary and subject to change as more data
become available. In particular, case counts and rates for recent hospital admissions
are subject to lag. As data are received each week, prior case counts and rates are
updated accordingly.*

Selected information and statistics from individual state Departments of Health, including Maryland,
will be provided in the Race Analysis section below.

2. Gender

The CDC is not collecting information based on Gender. Many of the individual state Department’s
of Health are also not providing information based on gender for COVID-19. Some states are
providing summary statistics based on gender, such as New York State, California, New York City,
and Maryland. That summary information is available in the Gender Analysis section below.
Connecticut’s is the one state that was found to provide an open dataset with information from their
Department of Health on COVID-19 and Gender. That information is also summary though,
providing simply a running tally of infection and death rates by the day.

Connecticut provides the following information about the dataset:

Laboratory-confirmed cases of COVID-19 that have been reported among Connecticut
residents, broken down by gender. All data in this report are preliminary; data for
previous dates will be updated as new reports are received and data errors are
corrected. Hospitalization data were collected by the Connecticut Hospital Association.
Deaths reported to the either the Office of the Chief Medical Examiner (OCME) or
Department of Public Health (DPH) are included in the daily COVID-19 update.

Data are reported daily, with timestamps indicated in the daily briefings posted at:
portal.ct.gov/coronavirus. Data are subject to future revision as reporting changes.®*

33 COVID-NET: COVID-19-Associated Hospitalization Surveillance Network, Centers for Disease Control
and Prevention, available at https://qis.cdc.qgov/qrasp/COVIDNet/COVID19 5.html Accessed on May 6,
2020.

34 Connecticut Department of Health, COVID-19 confirmed cases and deaths by gender, available at
https://data.ct.gov/Health-and-Human-Services/COVID-19-confirmed-cases-and-deaths-by-
gender/ga53-fghg
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3. Age

The CDC is not providing access to information about age at this time. Many states are providing
summary statistics, tables and graphs based on age. Selected examples will be provided in the Age
Analysis section below, including information from Maryland’s Department of Health. However,
there are few available datasets with this information. One dataset from the Washington State
Department of Health was found with the breakdown of infection and death rates by age per
county.

Washington State provides the following notes on their Data:

Note on the county and unassigned data: This data changes rapidly as labs conduct
tests and discover new cases. Labs assign those cases to a county. Counties or the
Department of Health then determine the appropriate county of jurisdiction. Those
don’t always match initially. We’re working to reduce the “unassigned” number to O.
Contact the local health department for county specific information.

Note on the deaths: Some deaths may be reported by health care providers, medical
examiners/coroners, local health departments, or others before they are included in
the statewide count. It takes longer for the state to announce deaths because they are
often reported first to the local health department and then to us.

Note on the number of infections: Public health experts agree that the true number of
people who have been infected with COVID-19 in Washington greatly exceeds the
number of COVID-19 infections that have been laboratory-confirmed. It is very difficult
to know exactly how many people in Washington have been infected to date since most
people with COVID-19 experience mild illness and the ability to get tested is still not
widely available.®
Due to the categorization of ages by range — this dataset was ultimately not used in this report but
may be useful for future studies.

D. Analysis

1. Race & Ethnicity

Eleven years ago, there was a pandemic outbreak of HIN1 otherwise known as “swine flu”. In the
US, HIN1 had a disproportionate and severe impact upon communities of color. Compared to white
patients, nonwhite patients became sicker faster, recovered more slowly and died at higher rates.3®

Some of the key reasons why the previous outbreak impacted communities of color more severely
were identified by epidemiologists as®’:

F. Nonwhite workers had less access to sick leave, with Hispanic workers having the least
access

G. Nonwhite workers had more public-facing jobs

H. They are three times as likely as white workers to live in apartments instead of homes

I. They are twice as reliant on public transportation

35 Washington State Department of Health, COVID-19 data, available at
https://www.doh.wa.gov/Emergencies/Coronavirus

36 Sidney Fussell, The HIN1 Crisis Predicted Covid-19’s Toll on Black Americans, WIRED, May 6, 2020, available
at https://www.wired.com/story/h1n1-crisis-predicted-covid-19-toll-black-americans/.

371d. (all bullet points below are referenced from the previous citation).
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J.  They were more likely to be immunocompromised

K. Their environments contributed to elevated risk of other health problems including
hypertension, heart disease, and asthma that aggravated the flu’s symptoms.

L. They are less likely to have access to vaccines and testing.

Unfortunately, it appears that access to this knowledge did not help the US prepare for the Covid-19
pandemic. Some examples that have been reported include®:

M. Washington, D.C. where Black residents account for 45 percent of but make up almost
80 percent of COVID-19 fatalities;

N. Michigan, Black residents account for14 percent of the population but 40 percent of
COVID-19 fatalities;

0. Richmond, VA where 40 percent of residents are Black, yet account for all but one of the
fatalities.

P. Mission district of San Francisco where Latinx peoples make up less than half of the
population but account for 95% of the positive COVID-19 tests.

This section reviews the impact of race upon COVID-19 infection, hospitalization and death rates,
based on the current available data.

a. Infection

https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/cases-in-us.html

These numbers produced by the CDC were gathered from 55 U.S.-affiliated jurisdictions
currently reporting cases of COVID-19. This includes 50 states, District of Columbia, Guam, the
Northern Mariana Islands, Puerto Rico, and the U.S Virgin Islands.

38 1d. (all bullet points below are referenced from the previous citation).
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https://www.vox.com/coronavirus-covid19/2020/4/18/21226225/coronavirus-black-cdc-
infection

Chi-Square Test

The Chi-square test applied to the summary statistics from the CDC, resulting in a p-value = 0,
indicates there is very strong evidence that race and ethnicity are positively related to COVID-19
infection throughout the US.

The Odds Ratio — US

The Odds Ratio calculations based off of the summary statistics provided by the CDC support the
conclusion that there is strong evidence to suggest race and ethnicity are related to COVID-19
infection and death rates throughout the United States.
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b. Hospitalization

Summary statistics provided by the CDC are shown in the graph below indicating the hospitalization
rates based on race and ethnicity.

https://www.cdc.gov/coronavirus/2019-ncov/covid-data/data-visualization.htm

c. Death - California, New York and Maryland

California
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https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/COVID-19/Race-Ethnicity.aspx
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Chi -Square Test - California

The Chi-square test applied to the summary statistics from the California Department of Health

resulting in a p-values = 0, indicate there is very strong evidence that race and ethnicity are
positively related to both COVID-19 infection and deaths in California.

The Odds Ratio — California

The Odds Ratio calculations based off of the summary statistics provided by the California

Department of Health support the conclusion that there is strong evidence to suggest race and
ethnicity are related to COVID-19 infection and death rates in CA.
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New York

The following summary statistics are provided by the State of New York Department of Health.

https://covid19tracker.health.ny.gov/views/NYS-COVID19-Tracker/NYSDOHCOVID-19Tracker-
Fatalities?%3Aembed=yes&%3Atoolbar=no&%3Atabs=n#/views/NYS%2dCOVID19%2dTracker/NYSD
OHCOVID%2d19Tracker%2dMap?%253Aembed=yes&%253Atoolbar=no

Chi -Square Test — New York State & New York City

The chi-square test with a resulting in a p-value = 0 suggests there is very strong evidence that Race
& Ethnicity have a statistically significant impact upon COVID-19 Death rates In New York State.
However, the chi-square test resulting in a p-value of 0.13 suggests there is no evidence that Race &
Ethnicity have a statistically significant impact upon COVID-19 Death rates in New York City.

20



The Odds Ratio — New York State & New York City

The Odds Ratio calculations based off of the summary statistics provided by the New York State and
New York City Departments of Health support the conclusion that there is strong evidence to
suggest race and ethnicity are related to COVID-19 infection and death rates in New York State,
however they also suggest that race and ethnicity are related to COVID-19 infection and death rates
in New York City as well.

Maryland

The following summary statistics are provided by the State of Maryland Department of Health.
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https://coronavirus.maryland.gov/

MD Census information
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Chi-Square Test — Maryland

There is very strong evidence that Race & Ethnicity have a statistically significant impact upon
COVID-19 Infection and Death rates In Maryland

The Odds Ratio — Maryland

The Odds Ratio calculations based off of the summary statistics provided by the Maryland
Department of Health support the conclusion that there is strong evidence to suggest race and
ethnicity are related to COVID-19 infection and death rates in MD.
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2. Gender

The CDC is not collected COVID-19 data based on gender at this time. The same is true for many
individual state departments of health. Policies and public health efforts are not focusing upon the
gendered impacts of the pandemic. Internationally governments and global health institutions, such
as the WHO, are not providing analysis of the outbreak with a gender variable considered. Yet,
understanding that diseases impact men and women differently is necessary to understand the
effects of the health emergency, to craft tailored biological and medical solution as well as creating
effective and equitable policies and intervention on a community level.®

Emerging data suggests that although the infection rate appears fairly equally distributed, more men
are being hospitalized and dying due to COVID-19. This could potentially be due to “sex-based
immunological or gendered differences, such as patterns and prevalence of smoking.”*° There are
also many gendered social implications for how the disease impacts the day-to-day lives of men and
women differently.

This section reviews the impact of gender upon COVID-19 infection, hospitalization and death rates,
based on the current available data. Summary statistics provided by New York City, New York State
and Maryland are provided below. There is an analysis of an open dataset from the State of

Connecticut department of Health regarding gender’s relationship to COVID-19 cases and fatalities.

a. Infection - New York City

https://www1l.nyc.gov/site/doh/covid/covid-19-data.page

39 Clare Wenham, Julia Smith, Rosemary Morgan, COVID-19: the gendered impacts of the outbreak, THE LANCET,
Vol. 395, Issue 10227, P.846-848, March 14, 2020, available at
https://www.thelancet.com/journals/lancet/article/PI11S0140-6736(20)30526-2/fulltext.

40 Id.
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b. Hospitalization - New York City

https://www1l.nyc.gov/site/doh/covid/covid-19-data.page

c. Death - New York City

https://www1l.nyc.gov/site/doh/covid/covid-19-data.page

New York State

https://covid19tracker.health.ny.gov/views/NYS-COVID19-Tracker/NYSDOHCOVID-19Tracker-
Fatalities?%3Aembed=yes&%3Atoolbar=no&%3Atabs=n#/views/NYS%2dCOVID19%2dTracker/NYSD
OHCOVID%2d19Tracker%2dMap?%253Aembed=yes&%253Atoolbar=no
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Maryland

https://coronavirus.maryland.gov/

census.gov/quickfacts/MD
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Connecticut Dataset

The boxplots above indicate that gender does have an impact upon COVID-19 cases in CT, yet may
have a lesser impact upon COVID-19 deaths in CT. A Linear Model analysis was conducted. The
results are below.
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The resulting p-values of Intercept (Gender Female) p-value: = 0 indicates that gender could have an
impact upon the number of cases, however the Gender Male p-value was 0.18, which suggests the
contrary. The Gender Other p-value: = 0 will not be considered since n=2 and was not included in the
early or later part of the dataset. The residuals for this linear model appear normal though,
suggesting a good fit for the data.
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The linear model regarding the impact of gender upon COVID-19 deaths provided similar results.
The Intercept (Gender Female) p-value was = 0, suggesting a relationship, however the Gender Male
p-value was 0.5 suggesting there is no relationship.

However, given the non-normal residuals this model may not be the best fit for this data and further
analysis is required.
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Overall, the data does suggest that gender has an impact upon COVID-19 infection and mortality
rates, but further analysis is required to determine the extent, particularly given the seemingly
contradictory p-value results for Males and Females in the linear model results. Much further
testing is required to determine possible explanatory variables.

Some possible explanations for the increased death rate in males, and some recorded higher
infection rates in females, that require verification through further research include:

1. Males engage in riskier behavior** which lead to health complications such as a history with
smoking;*?

2. Biological differences between men and women create a stronger immune system in
women, with the additional X chromosome and less testosterone (testosterone can weak
the immune system);*

3. Males may be waiting longer before receiving treatment (hence have a higher mortality
rate);*

4. Females are more likely to be working in roles currently considered “essential” such as in the
health care industry, in grocery stores, and other service roles (hence the higher infection
rate).®

41 Nathaniel Scharping, The Reason More Men Die from COVID-19 May Lie in their Chromosomes, DISCOVER
MAGAZINE, April 13, 2020, available at https://www.discovermagazine.com/health/the-reason-more-men-die-
from-covid-19-may-lie-in-their-chromosomes

42 Hannah Devlin, Men are much more likely to die from coronavirus — but why?, THE GUARDIAN, April 16, 2020,
available at https://www.theguardian.com/world/2020/mar/26/men-are-much-more-likely-to-die-from-
coronavirus-but-why

43 Refer Note 41.

4 Refer Note 42.

45 Campbell Robertson & Robert Gebeloff, How Millions of Women became the Most Essential Workers in
America, THE NEW YORK TIMES, April 18, 2020, available at
https://www.nytimes.com/2020/04/18/us/coronavirus-women-essential-workers.html
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3. Age

There was not a sufficient dataset available for independent analysis of the data on age as it is
related to COVID-19 deaths and infections. However, the summary statistics provided by the federal
government via the CDC and the individual state governments, including Maryland, indicate a strong
relationship, particularly in regard to the number of deaths from COVID-19.

a. Infection — United States CDC

The below chart from the CDC shows the number of COVID-19 infection per 100,000 people
categorized by age group below. There appears to be a positive relationship between number of
infections and an increase in age.

https://www.cdc.gov/mmwr/volumes/69/wr/mm6915e3.htm?s cid=mm#6915e3 e

b. Hospitalization - United States CDC

Similarly, the below chart from the CDC shows the number of COVID-19 hospitalization per 100,000
people categorized by age group below. There appears to be a positive relationship between
number of hospitalizations and an increase in age.
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c. Death

Individual states provide summary statistics on the COVID-19 death rate as categorized by age. Data
from New York State and Maryland is provided below as case studies.

New York State

https://covid19tracker.health.ny.gov/views/NYS-COVID19-Tracker/NYSDOHCOVID-19Tracker-
Fatalities?%3Aembed=yes&%3Atoolbar=no&%3Atabs=n#/views/NYS%2dCOVID19%2dTracker/NYSD
OHCOVID%2d19Tracker%2dMap?%253Aembed=yes&%253Atoolbar=no

Maryland

The figures provided by the State of Maryland Department of Health below show the dramatic
impact of age upon COVID-19 infection and death rates in Maryland. While persons over 65 account
for only 15.4 percent of the population persons over 60 account for 30.58 percent of infection and
an incredible 88.07 percent of COVID-19 deaths.
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https://coronavirus.maryland.gov/

census.gov/quickfacts/MD

https://coronavirus.maryland.gov/

E. Limitations of the Data

1. Testing

New York State has made a dataset open and available to the public regarding testing rates and
results throughout New York States categorized by county and date. The following analysis is based

off of that dataset.
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The plots above make clear that geography impacts the number of tests available, which also
impacts the rate data for infection and deaths. A linear model was produced to further explore
these relationships. The results are below.
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The linear model p-value of = 0 suggests there is very strong evidence that County within New York
is statistically significant for new positive tests for COVID-19. What is not clear is whether
proportionally there are more infections in these areas, or whether there are simply more tests
available. Further the residuals follow a non-normal pattern suggesting the model may be unfit for
the data.

2. Bias

Governmental departments are providing the data and particularly in the US the COVID-19 data has
been heavily politicized.

3. Definition & Demographic Assignment in the data
particularly in regard to racial classifications.
4. Overwhelmed Systems

The data is collected in an overwhelmed and hectic environment within systematic frameworks at
a breaking point.

5. Novel - This disease is very recently evolved and has ballooned in a very short
period of time. There is much we do not yet know and understand about the
disease, particularly in regard to timeline of the disease which could impact
the assessed numbers of cases and deaths due to the disease.

F. Lessons Learned
1. Investigate the details of the dataset prior to basing a study around it.

It may seem self-explanatory, but it would have been extremely helpful if | had explored the data in
much more detail prior to selecting the particular datasets | chose.

2. The government, public health organizations and policymakers often use
simplified statistics out of context as a basis of decision making — particularly
during a crisis.

On the morning of May 6, 2020, the Washington D.C. NPR station, WAMU had an interview with an
academic who was describing the background for the statistical models being used by the federal
government to discuss COVID-19, make predictions and formulate policies. He stated that we
should be very wary to explore these models without an understanding of the context and nuances
that must be utilized to interpret the findings. If we do not explore the details of the model, there is
great room for errors in interpretation, on top of the errors and noise within the models already!

3. There is a great need for greater education in the general population around
data and statistics given their prevalent use in today’s world and decision-
making.

There are society-changing decisions that are being made currently based off of models many
decision-makers do not understand. It seems that a background is statistics should be a higher
priority within our education system, given how influential they are upon our lives.
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| recognize that the summary statistics | have used in this paper from various government sources
fall prey to the same lack of ability to analyze the simplified numbers and graphics without a proper
exploration of the data that was used to produce them.

4. Always test the effect of individual variables in a multi-variable data set.

In particular, when plotting residuals from linear models with multiple variables, it is important to
test the impact of each variable upon the results, particularly the residuals. One or two strongly
correlated variables could cause a residual plot to appear normal for a different variable. This
specifically refers to the Gender analysis in R where the residuals appeared normal until two
variables were removed, which left the final variable, gender, to have abnormal residuals plots.

5. The Chi-square test null.probs must sum to 1 and there must be 2 or more
variables

Part IV. Conclusions

Systems are overwhelmed and disoriented, on a socio-structural level as well as an individual
cognitive level, as the global community attempts to make sense of this new world, and craft
intelligent anticipatory responses with educated foresight and minimal damage. There are
unfortunately many lessons learned from previous outbreaks that have not been acted upon to
reduce the socio-economic impact of COVID-19. This unique moment in time, however, does
provide us with the opportunities to actual begin to make some changes to reduce the disparate
impact of crisis events and global pandemics upon particularly groups based on their socio-economic
status. Let us hope that these statistics will be considered, taken seriously, and acted upon so that
this fatally unequal history is not repeated again.

More data is required to be collected at this time. Better quality data is required with more nuanced
variables being considered. We need broad thinkers who can visualize the impact of this disease
upon various segments of our society in order to craft appropriate solutions.

Race & Ethnicity

The data available and my analyses have shown very strong evidence that race and ethnicity impact
both the infection and mortality rates due to COVID-19. The extent of this relationship is highly
correlated to geographic area and local demographics, which suggests that different solutions are
required in different areas. Interestingly, the Latinx population has incredibly high infection rates,
with, proportionately speaking, incredibly low death rates. This insight could contain valuable
information about cures and treatments that researchers should explore. Overall, we as a society
need to do a better job of taking care of people of colour in our communities and begin to
implement changes that reduce the disproportionate risk that people of colour face in this country.
Data science can help, but we need more data and better data. We also need more people of color
in data science to provide insights and focus as to possible explanatory variables of the disparate
impact and help craft solutions based off of skilled and insightful interpretation of the data.

Gender

Historically, gender is an understudied variable in medical sciences. Yet, at this point in time we
know that the unique differences in male, female, and intersexed bodies have drastic impacts upon
susceptibility to certain diseases and effectiveness of vaccines and treatments. The data available
and my analysis have found that COVID-19 is no different. We must understand the gendered
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dynamics of this disease in order develop appropriate treatments and ultimately, to save lives. Any
medical solution that is not taking gender into account given the current infection and death rates is
arguably negligent.

Age

There is no available open dataset of age-specific information, not based on an age range, that was
found. The nuances of the impact of age and this disease must be explored further. From all
summary statistic data available, age appears highly correlated to COVID-19 deaths. We must
collect further nuanced data to investigate this information and not just be satisfied with the easy
conclusion that older people will die more from the disease. What measures can we take to prevent
that? Might solutions include interdisciplinary discussion with urban planners and health care
workers regarding how to desegregated the aged population from the rest of society? This presents
an incredible opportunity for our society to initiate a renewed sense of valuation for the elderly in
our society. Instead of viewing the only option as a dichotomy between sacrificing their lives or
having a productive economy, perhaps we could find a solution that would better protect their lives
which might help contribute to the economy. Times of crises create windows of opportunities to
think differently, and more intelligently. Let us use this moment in time to honor our elderly and
find better solution so they can continue to contribute their rich perspectives to our world. Data can
help us do that.

Final Conclusion

In sum, COVID-19 will forever leave its mark on the global memory and structure of our world. We
as a community are able to create the narrative that COVID-19 is remembered by. Are we going to
re-enter the world in the same general condition as we were existing in two months ago? With the
same inequalities and the same risks? Or are we going to take advantage of this idiosyncratic time
to reflect upon how we can do it differently? How we can reorganize our societies to be better for
all? Data can be the greatest asset we have in sculpting our future and redefining our values. Now
the choice is in our hands how to wield the force that data becomes in these extraordinary and
unprecedented times. Let us use that power to eliminate the impact of socio-economic status upon
infection, life and death that we have seen with COVID-19, before the next pandemic strikes.
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