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Abstract

COVID-19 was recognized as a pandemic in the United States in March 2020. Since the emergence, research has explored
conditions associated with the illness; however, racial disparities remain underexplored. The purpose of this paper is to
explore disparities in conditions associated with an increased severity risk of COVID-19 including race, personal factors,
healthcare accessibility, and affordability. Using data from the 2018 National Health Interview Survey (NHIS), univariate
and multivariate analysis were performed. More Non-Hispanic (NH) Blacks (61.1%) and NH Whites (61.2%) had conditions
associated with increased severity risk of COVID-19 compared to Hispanics (47.1%) (p <.001). Racial differences revealed
a higher proportion of NH Blacks with increased severity risk of COVID-19 were female (p <.001), not married (p <.001),
not employed for wages (p <.001), had accessibility issues with transportation (p <.001), and had affordability issues with
paying for medicine (p <.001). A higher proportion of Hispanic persons had a health place change (p=.020), had acces-
sibility issues (e.g. telephone (p <.001), longer wait times (p <.001), closed facility (»p =.038)) and had affordability issue
with worrying about pay (p <.001). Significant predictors that were positively associated with increased severity risk of
COVID-19 for all racial/ethnic groups were being NH Black, older age, having appointment issues, and affordability issues
with medicine. Differences in magnitude across racial group dynamics were observed. Racial disparities exist in conditions
associated with increased severity risk of COVID-19. As future policies and interventions are developed, it is important to
consider differentials across racial group dynamics.
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Introduction

COVID-19 was recognized as a pandemic in the United
States in March 2020. Since the emergence, research has
explored conditions associated with the illness such as pul-
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monary conditions, cancer, diabetes, obesity, and older age
(CDC 2020; Garg et al. 2020; Jordan et al. 2020; Guan,
et al. 2020; Yancy 2020). More recently, race and ethnicity
have been identified as risk factors of COVID-19 illustrat-
ing that disparities exist (Yancy 2020; Hooper, et al. 2020).
Particularly, Blacks and Hispanic persons have been dispro-
portionately impacted by COVID-19 (Hooper et al. 2020).
Although trends are dynamic and constantly evolving,
recent data has supported higher rates of age-adjusted hos-
pitalizations and death rates from COVID-19 in minority
populations (CDC 2020). In December 2020, it was reported
that the hospitalization from COVID-19 for Blacks was 3.7
times the rate compared to Whites. Price-Haywood et al.
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(2020), in an article exploring hospitalization and mortal-
ity among Black and White COVID-19 patients in a large
cohort study, found that 70.4% of COVID-19 patients were
Black compared to 29.6% patients who were White. Black
patients who tested as COVID-19 positive also had higher
rates of conditions associated with illnesses such as diabe-
tes, hypertension, kidney disease, and obesity. Similar trends
have been observed for other racial minority and ethnic
groups such as American Indian or Alaska Native persons,
Asian, and Hispanic persons. Whereas the hospitalization
rate of Asian persons are 1.2 times the rate of Whites, the
rate for American Indian or Alaska Native and Hispanic
persons are 4 times higher than Whites. Similar ratios are
observed for death rates. The death rate from COVID-19
for Asian persons compared to Whites was 1.1 times higher,
whereas for American Indian or Alaska Native persons the
death rate was 2.6 times higher and for Hispanic persons 2.8
times higher (CDC 2020).

Health differences by racial group dynamics for COVID-
19 are multifactorial and have been linked to social deter-
minants of health such as personal factors (e.g. SES, health
behaviors), social factors (e.g. neighborhood and physical
environment), and systemic structures (e.g. health care sys-
tem). A guiding social determinant of health (SDOH) con-
ceptual framework that has been used in this health dispari-
ties research is “The five domains of social determinants of
health (SDOH)” (Singu et al. 2020) which has revised con-
cepts from Marmot and Wilkinson’s (2005) SDOH model.

Singu’s et al. (2020) SDOH model can be categorized into
five key components: (1) health & health care; (2) social &
community context; (3) neighborhood & built environment;
(4) education; and (5) economic stability. The model has
many common elements of well-known SDOH conceptual
frameworks (Healthy People 2020; KFF 2018; NCHS 2016).
The health and health care component addresses access to
health care including primary care and health coverage. This
tenet impacts an individual’s likelihood of early detection
and optimum management of the chronic health conditions
that increase the risk of contracting COVID-19 as well as
the early detection and treatment of the virus. The health
and health care element of the model aligns with the sys-
temic structures from this study as well as personal factors.
Education, from the model, refers to educational attainment.
Economic stability assesses income a4nd employment sta-
tus. Both elements of the SDOH model align with person
factors from the current study. Social & community context
aligns with the universal definition of SDOH and assesses
the environment including where a person live, work, learn,
and play (Healthy People 2020). Similarly, neighborhood
and built environment have similar underpinnings and assess
where people reside (e.g. housing and neighborhood). Both
tenets align with the social factors assessed in this study
(Singu ert al. 2020).
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The SDOH framework has been used to guide this study.
Personal factors such as income, education, and employment
have been linked to an increased risk of exposure to COVID-
19 (CDC 2020). Health disparities research literature com-
paring racial group dynamics have posited that on average,
racial and ethnic minorities have lower levels of income
(Reeves et al. 2016), lower educational attainment levels
(National Center for Education Statistics 2015), and higher
rates of unemployment (Rodgers 2008). For social factors,
research has emphasized the importance of social distancing
to reduce the spread of COVID-19 (Anderson 2020; Cour-
temanche 2020). However, research has emphasized that
this is more difficult for some racial/ethnic minority groups
than others. For example, the Centers for Disease Control
and Prevention (2020a, b) highlighted that racial and ethnic
minorities are more likely to live in densely populated areas;
they are more likely to live in multi-family households; and
are over-represented in group facilities (e.g. shelters). Simi-
larly, related to systemic structures (e.g. healthcare system),
racial and ethnic minorities are more likely to lack health
insurance coverage or have barriers when accessing health
care (Millett et al. 2020; Williams et al. 2010).

Research regarding COVID-19 is evolving. Although
there has been some preliminary research regarding racial
disparities and inequities that exist with COVID-19, this area
remains underexplored. Laurencin and McClinton (2020)
highlighted the need to identify and address unique chal-
lenges that may persist for ethnic minority communities as
it relates to COVID-19. Using data from the 2018 National
Health Interview Survey (NHIS), the purpose of this paper
is to explore disparities in conditions associated with an
increased severity risk of COVID-19 including race, per-
sonal factors, healthcare accessibility, and affordability.

Methods
Setting and Study Design

This study uses 2018 data from the Centers for Disease
Control and Prevention (CDC) National Health Interview
Survey (NHIS). The 2018 NHIS data is the most recent data
released (National Center for Health Statistics 2019b, c).
The NHIS is a national cross-sectional survey and dataset
that assesses the basic health of the United States population
through the collection of information on health conditions
(e.g. illnesses and disabilities). Similarly, the NHIS collects
demographic, socioeconomic, health behavior, accessibility
to healthcare, and affordability of health care data in which
measures of each are used in this study. The national dataset
has several public data files such as a family, household,
person, sample child, and sample adult. Each data file has a
different set of core questions pertaining to health conditions
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of the respective populations in each datafile (e.g. family,
household, child, and adult). In this study, the sample adult
data file was used. This dataset includes a nationally repre-
sentative sample of 25,417 responses.

Factors (Demographic Characteristics, Personal
Factors, General Health, Access to Healthcare,
Healthcare Affordability, and Health Conditions
Related to COVID-19)

Demographic Characteristics

The demographic characteristics explored in this study were
race, gender, and age. Missing data were excluded from this
analysis. Race was defined as non-Hispanic (NH) Whites,
NH Blacks, and Hispanic persons. This study restricted anal-
ysis to the three racial groups because of the emerging trends
of COVID-19 with Blacks and Hispanic persons as well
as the small sample sizes of other racial categories within
the NHIS. More specifically, COVID-19 has impacted NH
Blacks and Hispanic persons at alarming rates compared to
other racial groups (Macias Gil et al. 2020; Thebault et al.
2020; Yancy 2020) and sample sizes of other populations
were not comparable in size to NH Blacks, Hispanic per-
sons and NH Whites (e.g. representations from each racial
category was less than 5% of the total population). In both
the original 2018 NHIS data and in our study, gender was
dichotomized as either: (1) male or (2) female. Age was a
continuous variable. The age range of the adult NHIS file
was 18 to 85. The mean age of the population was 51.69
(SD 18.338).

Personal Factors

In this study, personal factors were operationalized as mari-
tal status, and employment status. Both marital status and
employed for wages were dichotomized in this study. In the
original 2018 NHIS data, marital status was defined by: (/)
married (spouse in household), (2) married (spouse not in
household), (3) married (spouse in household unknown),
(4) widowed, (5) divorced, (6) separated, (7) never married,
and (8) living with partner. In this study, marital status was
coded as either: (1) married (response categories 1-3) or (2)
not married (response categories 4—8). Employment status
was defined as either employed for wages or not employed
for wages.

General Health

General health was defined in this study by health status and
a change in health place. In the NHIS study, health status
was assessed by the question, “Compared with 12 months
ago, would you say your health is better, worse, or about

the same?” The possible responses were: (1) better, (2)
worse, or (3) about the same. In this study, responses were
dichotomized to reflect either: (1) worse or (2) about the
same/better. The variable, “a change in health place”, was
assessed in the original NHIS dataset and this study by the
question, “At any time in the past 12 months, did you change
the place(s) to which you usually go for health care?”” The
possible responses were either: (1) yes or (2) no.

Issues with Healthcare Access

In this study, there were five variables that accessed issues
with health access which explored accessibility issues with
the following: the telephone, making an appointment, long
wait times, facility closed, and transportation to receive
healthcare services. Each of the variables were dichotomized
with a response format of yes or no.

Issues with Healthcare Affordability

This study assessed issues with healthcare affordability by
exploring two variables: (1) cannot afford medicine and (2)
worried cannot pay for medical bills. In the NHIS data and
this study, the question for issues with affordability for medi-
cine was, “During the past 12 months, was there any time
when you needed [prescription medicines], but didn’t get it
because you couldn’t afford it?” The responses were either
yes or no. The second question assessing affordability in the
NHIS dataset was, “If you get sick or have an accident, how
worried are you that you will be able to pay your medical
bills? Are you very worried, somewhat worried, or not at all
worried?” The original response categories were reflected
accordingly (e.g. worried, somewhat worried, or not wor-
ried at all). In this study, responses were dichotomized to
reflect either: (1) worried or somewhat worried, or (2) not
worried at all.

Health Conditions Related to COVID-19

The CDC’s guidelines (CDC 2020) of people who are at
higher risk for severe illness was used to identify health con-
ditions associated with an increased severity risk of COVID-
19 in the NHIS database. According the CDC’s recommen-
dations (CDC 2020), people with high-risk for severe illness
from COVID-19 are: (1) people with asthma, (2) people with
heart conditions, (3) people who are immunocompromised,
(4) people with diabetes, (5) people with chronic kidney
disease, and (6) people with liver disease. Aligned with the
recommendations, the variables used in this study to create
a “COVID-19 risk” variable were: hypertension, cholesterol,
heart disease, asthma, cancer, and diabetes. In the NHIS
database, the core questionnaire assessed, “Have you ever
been told by a doctor or other health professional that you
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had [the specific health condition]?” The possible responses
were either yes or no. In this study, if an individual indicated
that they had one or more of the illnesses, they were consid-
ered as a population with “COVID-19 risk”. “COVID-19
risk” was defined as likely factors associated with a more
severe outcome of having the illness. The final “COVID-19
risk” variable was dichotomized as either yes or no.

Statistical Analysis

Using data from the 2018 National Health Interview Survey
(NHIS), univariate (e.g. descriptive statistics and chi-square
analysis) and multivariate analysis were performed. The uni-
variate analysis assessed statistical population differences
(e.g. total population and populations with conditions with
increased severity risk of COVID-19) and racial differentials
(e.g. NH Black, NH White, and Hispanic populations). Mul-
tivariate logistic regression models were used to assess the
likelihood of having conditions with increased severity risk
of COVID-19 based on demographic, personal factors, gen-
eral health, healthcare access issues, and healthcare afforda-
bility issues. Similarly, magnitude differences were explored
by calculating Cohen’s f>. Multinominal logit modeling were
conducted to determine if the social determinants of health
account for the racial differences between NH Black, NH
White, and Hispanic persons. All analysis were performed
using IBM SPSS v.25.

Results

Univariate analyses were conducted to assess the total popu-
lation, the population with conditions associated with an
increased severity risk of COVID-19, and racial differen-
tials between NH Blacks, NH Whites, and Hispanic per-
sons. The NHIS 2018 dataset contained 25, 417 cases. There
were 17,360 NH Whites (68.3%), 2,838 NH Blacks (11.2%)
and 3,179 Hispanic persons (12.5%). In the general popu-
lation, most individuals were female (54.6%), not married
(54.7%), and employed for wages (55.5%). As for general
health, healthcare accessibility, and healthcare affordability,
most individuals indicated that their health status is about
the same or better compared to 12 months ago (91.2%), did
not change the place where they go to receive health care
(79.1%), and they did not have accessibility issues (e.g.
telephone, appointment, long wait times, closed facility,
transportation) or affordability issues (e.g. cannot afford
medicine or worried cannot pay). The mean age was 51.69
(SD=18.338).

In the population with conditions associated with an
increased severity risk of COVID-19, there were 10,624
NH Whites (71.2%), 1,732 NH Blacks (11.6%), and 1,496
Hispanic persons (10.0%). Similar to the general population,
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most individuals were female (54.4%), not married (54.2%),
indicated that their health status was about the same or
better (87.9%), did not change the place where they go to
receive health care (84.4%), and did not have accessibility
or affordability issues. In contrast to the general population,
in this population of individuals with increased severity risk
of COVID-19, most individuals not employed for wages
(55.3%). The mean age (58.59, SD=16.767) was higher
than the general population (p <.001) (Table 1).

Racial Differentials

In the population with conditions associated with an
increased severity risk of COVID-19, racial differentials
were observed for NH Whites, NH Blacks, and Hispanic
persons. There were more NH Blacks (61.1%) and NH
Whites (61.2%) with conditions associated with an increased
severity risk of COVID-19 compared to Hispanic persons
(47.1%) (p <.001). The mean age of NH Whites was 60.06
(SD =16.322); for Blacks, it was 56.93 (SD=16.402); and
for Hispanic persons, the mean age was 52.66 (SD=17.855).
Regardless of race, most people with conditions associated
with an increased severity risk of COVID-19 were females,
not married, not employed for wages, indicated that their
health status was about the same or better, did not change
the place where they go to receive health care, and did not
have accessibility or affordability issues. However, statisti-
cal racial differences were observed across gender, marital
status, employment status, age, health place, accessibility
issues, and affordability issues (e.g. cannot afford medicine
and worried about paying).

Compared to NH Whites and Hispanic persons with
increased severity risk of COVID-19, a higher proportion
of NH Blacks were female (p <.001), not married (p <.001),
not employed for wages (p <.001), had accessibility issues
with transportation (p <.001), and had affordability issues
with paying for medicine (p <.001). A higher proportion of
Hispanic persons (compared to NH Blacks and NH Whites)
had a health place change (p =.020), had accessibility issues
with the telephone (p <.001), longer wait times (p <.001),
and the facility being closed (p =.038). More Hispanic per-
sons also had affordability issue with worrying about pay
(p <.001) compared to NH Whites and NH Blacks (Table 2).

Multivariate analyses were performed to analyze predic-
tors of “COVID-19 risk of severity” based on demographic
characteristics, personal factors, general health, healthcare
accessibility and healthcare affordability. COVID-19 risk
was defined by conditions associated with an increased
severity risk of COVID-19 based on the CDC’s guidelines.
The statistical model for NH Blacks yielded a Cox & Snell
R?=.229: for NH Whites, the model resulted in a Cox &
Snell R2=.199; and for Hispanic persons, the Cox & Snell
value for R? was .226. Consistent with other studies (Lin
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Table 1 Descriptive
characteristics of participants
in study with risk factors for
increased severity of Covid-19,
NHIS baseline data, 2018

Variable Total population

Population w/ risk factors for increased severity
of Covid-19

N % N % X2 (p-value)
Demographic characteristics
Race
NH white 17,360 68.3 10,624 712 227.805 (p<.001)
NH black 2838 11.2 1732 11.6
Hispanic 3179 12.5 1496 10.0
Gender
Male 11,550 454 6805 45.6 508 (p=.242)
Female 13,867 546 8114 544
Personal factors
Marital status
Married 11,458 45.1 6815 45.7 5.044 (p=.025)
Unmarried 13,906 54.7 8079 54.2
Employed for wages
Yes 14,099 55.5 6,665 44.7 1706.223 ( p<.001)
No 11,308 44.5 8,250 553
General health
Health status
About the same or better 23,177 91.2 13,112 87.9  490.713 (p<.001)
Worse 2222 8.7 1795 12.0
Health place change
Yes 2012 7.9 1239 8.3 .840 (p=.359)
No 20,117 79.1 12,590 84.4
Healthcare access (issues)
Accessibility issues (telephone)
Yes 802 32 549 3.7 32.630 (p<.001)
No 24,429 96.1 14,271 95.7
Accessibility issues (appointment)
Yes 1994 7.8 1339 9.0 62.923 (p<.001)
No 23,234 91.4 13,479 90.3
Accessibility issues (long wait times)
Yes 1,206 4.7 810 54 36.878 (p<.001)
No 24,026 94.5 14,011 93.9
Accessibility issues (facility closed)
Yes 950 3.7 626 4.2 21.514 (p<.001)
No 24,276 95.5 14,190 95.1
Accessibility issues (transportation)
Yes 690 2.7 534 3.6 101.558 (p<.001)
No 24,543 96.6 14,288 95.8
Healthcare affordability (issues)
Affordability issues (cannot afford medicine)
Yes 1689 6.6 1230 8.2 147.513 (p<.001)
No 23,542 92.6 13,593 91.1
Affordability issues (worried cannot pay)
Yes 10,637 41.8 6026 404  33.377 (p<.001)
No 14,554 57.3 8772 58.8
Age mean=+SD 51.69+18.338 58.59+16.767

HIS National Health Interview Survey
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Table 2 Descriptive characteristics of participants with risk factors for increased severity of Covid-19 by race, NHIS baseline data,2018

Variable NH whites NH blacks Hispanic X2 (p-value)
N % N % N %
(n=10,624) 61.2 (n=1732) 61.1 (n=1496) 47.1
Demographic characteristics
Race
NH White 10,624 100.0 n/a n/a n/a n/a 227.805 (p<.001)
NH Black n/a n/a 1732 100.0 n/a n/a
Hispanic n/a n/a n/a n/a 1496 10.0
Gender
Male 4979 46.9 666 385 627 41.9 50.214 (p<.001)
Female 5645 53.1 1066 61.5 869 58.1
Personal factors

Marital status

Married 5178 48.7 439 25.3 666 44.5 328.74 (p<.001)
Unmarried 5429 51.1 1288 74.4 829 55.4

Employed for wages
Yes 4671 44.0 729 42.1 740 49.5 20.232 (p<.001)
No 5950 56.0 1003 57.9 755 50.5

General health

Health status
About the same or better 9344 88.0 1542 89.0 1295 86.6 4.754 (p=.093)
Worse 1275 12.0 186 10.7 198 13.2

Health place change
Yes 847 8.0 142 8.2 145 9.7 7.788 ( p=.020)
No 9071 854 1466 84.6 1192 79.7

Healthcare access (issues)

Accessibility issues (telephone)

Yes 355 33 69 4.0 83 5.5 18.797 (p<.001)
No 10,207 96.1 1647 95.1 1403 93.8

Accessibility issues (appointment)
Yes 896 8.4 152 8.8 179 12.0 20.248 (p<.001)
No 9662 90.9 1564 90.3 1308 87.4

Accessibility issues (long wait times)
Yes 449 4.2 118 6.8 154 10.3 108.4400 ( p<.001)
No 10,111 95.2 1598 92.3 1333 89.1

Accessibility issues (facility closed)
Yes 422 4.0 67 39 80 53 6.549 (p=.038)
No 10,135 95.4 1649 95.2 1407 94.1

Accessibility issues (transportation)
Yes 282 2.7 125 7.2 75 5.0 104.708 (p<.001)
No 10,278 96.7 1591 91.9 1412 94.4

Healthcare affordability (issues)

Affordability issues (cannot afford medicine)

Yes 766 72 209 12.1 174 11.6 71.000 ( p<.001)
No 9792 92.2 1507 87.0 1316 88.0

Affordability issues (worried cannot pay)
Yes 3927 37.0 739 42.7 861 57.6 239.404 (p<.001)
No 6619 62.3 972 56.1 625 41.8

Age mean=+SD 60.06 +16.322 56.93 +16.402 52.66+17.855 (p<.001)

NHIS National Health Interview Survey
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et al. 2011), to account for the large number of predictors
used in the study (14 predictors), the significance level
threshold was reduced from alpha=.05 to alpha=.004.

Significant predictors that were associated with an
increased likelihood of severe COVID-19 risk were being
NH Black (OR=1.23, p <.001), older age (OR =1.06,
p <.001), having appointment issues (OR=1.43, p <.001),
and having affordability issues with medicine (OR=1.84,
p<.001). A decreased likelihood was associated with being
male (OR=.77, p<.001), being employed (OR =.73,
p <.001), and healthcare status better (OR=.51, p<.001).
A large effect size was observed for health care status and
affordability of medicine.

Exploring racial differentials in the multivariate models
indicated that significant predictors that were associated
with an increased likelihood of severe COVID-19 risk for
NH Blacks were older age (OR=1.06, p <.001), and hav-
ing affordability issues with medicine (OR=1.89, p=002).
A decreased likelihood was associated with being married
(OR=.70, p=.001), being employed (OR =.66, p <.001),
and healthcare status better (OR =.45, p <.001). A large
effect size was observed for healthcare status better and
medicine affordability (Table 3).

For Hispanic persons, significant predictors that were
associated with an increased likelihood of severe COVID-19
risk were older age (OR=1.06, p <.001), having appoint-
ment issues (OR=2.17, p<.001), and having affordability
issues with medicine (OR =2.31, p <.001). A decreased
likelihood was associated with being male (OR =.74,
p=.002), being employed (OR =.71, p <.001), and health-
care status better (OR=.35, p<.001). A large effect size was
observed for health care status better, appointment issues,
and medicine affordability.

For NH Whites, significant predictors that were associ-
ated with an increased likelihood of severe COVID-19 risk
were older age (OR=1.06, p <.001), having appointment
issues (OR =1.32, p=.001), and having affordability issues
with medicine (OR=1.76, p <.001). A decreased likelihood
was associated with being male (OR =.73, p <.001), being
employed (OR =.73, p<.001), and healthcare status better
(OR=.54, p<.001). A large effect size was observed for
health care status better and medicine affordability.

Multivariate nested logit modeling was conducted to
assess racial differences in severe COVID-19 risk, as we
controlled for social determinants of health defined by
demographic characteristics, general health characteris-
tics, healthcare accessibility and healthcare affordability. In
each model, the changes in the odds ratio (OR) for racial
groups (e.g. NH Black and Hispanic persons) observed as
we added variables to the model. In the baseline model,
Hispanic persons were 44.0% less likely to have conditions
with increased severity risk of COVID-19. Demographic
characteristics were added to model 2 without controlling for

other factors (e.g. general health characteristics, healthcare
accessibility, and healthcare affordability). In this model,
the odds ratio (OR) for NH Blacks became statistically sig-
nificant, with 1.17 times more likely to have conditions with
increased severity risk of COVID-19. For Hispanic persons,
the OR moved closer to 1, narrowing the racial difference
to NH Whites. In model 3 (addition of general health char-
acteristics), the OR for NH Blacks increased to 1.24 times
more likely to have conditions with increased severity risk
of COVID-19. For Models 4 and 5 when healthcare acces-
sibility and affordability were added to the model respec-
tively, the OR for NH Blacks remained approximately 1.2,
whereas the OR for Hispanic persons yielded a decreased
likelihood (OR =.83 in Model 4 and OR =.82 in Model 5)
of having conditions with increased severity risk of COVID-
19 (Table 4).

Discussion

In this study, we explored disparities in conditions associ-
ated with an increased severity risk of COVID-19 including
race, personal factors, healthcare accessibility, and afford-
ability. There were several key findings of this study. Gener-
ally, results indicated that racial disparities exist in condi-
tions associated with increased severity risk of COVID-19.

The first key finding of this study was the relationship
between race and the percentage of the population with con-
ditions associated with increased severity risk of COVID-19.
Past research has indicated that the factors that may increase
the risk for severe illness from COVID-19 are asthma, heart
conditions, immunocompromised conditions, diabetes,
chronic kidney disease, and liver disease (CDC 2020; Shi
et al. 2020; Bonow et al. 2020; Grasselli et al. 2020). In
this study, NH Blacks and Hispanic persons were largely
overrepresented in the percentage of population with con-
ditions associated with increased severity risk of COVID-
19. Racial differences indicated that 61.1% of the NH Black
population and 47.1% of the Hispanic population had condi-
tions associated with an increased severity risk of COVID-
19. The results align with data concerning the prevalence
rates of the risk factors. Racial and ethnic minorities have a
higher prevalence of most of the risk factors associated with
increased severity risk of COVID-19 compared to Whites
(Cunningham et al. 2017). Compared to NH Whites, NH
Blacks are more impacted by asthma (Akinbami et al. 2012;
Nyenhuis et al. 2017). Although collectively, asthma rates
are lower for Hispanic persons overall when compared to
NH Whites, the rates of some Hispanic subgroups nearly
double the rate of NH Whites (American Lung Association
2020). Similarly, racial and ethnic minorities have the high-
est death rates from heart disease (Van Dyke et al. 2018),
have the highest prevalence of diabetes (Cheng et al. 2019),
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Table3 Logistic Regression Variable Odds  Standardized  Cohen's £ 95%CI  p value
Model analyses of participants Ratio Coefficients

in study, NHIS data, 2018 (OR) (Beta)

Risk of Covid-19 (All races)

Black (ref = White) 1.23 0.20 004 1.11 1.357 <.001
Hispanic (ref = White) 0.92 -0.08 001 084 1.019 .111
Male (ref =Female) 0.77 -0.26 0.07 072 0.825 <.001
Married (ref =not married) 0.91 -0.10 0.01 0.85 .972 .005
Age 1.06 0.06 0.00 1.06 1.059 <.001
Employed (ref =not employed) 0.73 —-0.32 0.11 0.68 .782  <.001
Healthcare status better (ref =no) 0.51 —0.68 0.86 0.44 581 <.001
Health place changed (ref =no) 1.10 0.10 0.01 0.98 1.235 .092
Phone issues (ref=no) 1.00 0.00 0.00 0.80 1.238 .979
Appointment issues (ref =no) 1.43 0.35 0.14 1.23 1.646 <.001
Wait times issues (ref =no) 1.07 0.07 0.00 090 1.274 .450
Issues with facility closed (ref=no) 1.29 0.26 0.07 1.07 1.559 .007
Transportation issues (ref=no) 1.38 0.32 0.12 1.09 1.755 .008
Medicine affordability issues (ref=no) 1.84 0.61 0.60 1.59 2.141 <.001
Worried couldn’t pay bills (ref =no) 1.07 0.07 0.00 1.00 1.143 .059
Risk of Covid-19 (Blacks)
Male (ref =Female) 1.13 0.12 002 093 138 219
Married (ref =not married) 0.70 -0.36 0.15 0.56 0.87 .001
Age 1.06 0.06 0.00 1.06 1.07 <.001
Employed (ref =not employed) 0.66 - 041 0.21 0.54 0.81 <.001
Healthcare status better (ref =no) 0.45 —0.80 1.82 029 070 <.001
Health place changed (ref =no) 1.27 0.24 0.06 091 1.78 .163
Phone issues (ref =no) 0.99 -0.01 0.00 050 193 967
Appointment issues (ref =no) 1.47 0.38 0.17 091 236 .114
Wait times issues (ref =no) 0.90 —-0.10 0.01 0.57 143 .666
Issues with facility closed (ref =no) 1.14 0.13 0.02 0.61 2.14 .686
Transportation issues (ref =no) 1.36 0.31 0.11 0.80 2.31 .249
Medicine affordability issues (ref=no) 1.89 0.63 0.67 1.27 2.80 .002
Worried couldn’t pay bills (ref=no) 1.14 0.13 0.02 093 139 .196
Risk of Covid-19 (Hispanics)
Male (ref =Female) 0.74 —0.30 0.10 0.61 090 .002
Married (ref =not married) 0.82 -0.20 0.04 0.69 099 .036
Age 1.06 0.06 0.00 1.05 1.06 <.001
Employed (ref =not employed) 0.71 - 0.34 0.13 058 0.87 .001
Healthcare status better (ref =no) 0.35 - 1.05 —-11.63 0.24 052 <.001
Health place changed (ref =no) 1.37 0.31 0.11 099 1.88 .054
Phone issues (ref=no) 0.97 -0.03 0.00 053 1.76 916
Appointment issues (ref =no) 2.17 0.77 148 146 320 <.001
Wait times issues (ref =no) 0.98 —-0.02 0.00 0.66 145 921
Issues with facility closed (ref=no) 1.15 0.14 0.02 069 191 .589
Transportation issues (ref =no) 1.77 0.57 049 097 324 .062
Medicine affordability issues (ref=no) 2.31 0.84 230 156 342 <.001
Worried couldn’t pay bills (ref=no) 0.95 —0.06 0.00 079 1.14 557
Risk of Covid-19 (Whites)
Male (ref=Female) 0.73 -0.31 0.11 0.68 0.79 <.001
Married (ref=not married) 0.96 - 0.04 0.00 089 103 .279
Age 1.06 0.06 0.00 1.05 1.06 <.001
Employed (ref =not employed) 0.73 - 0.31 0.11 0.67 0.80 <.001
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Table 3 (continued) Variable Odds Standardized Cohen’s 2 95% CI p value
Ratio Coefficients
(OR) (Beta)
Healthcare status better (ref=no) 0.54 —0.62 0.61 0.46 0.63 <.001
Health place changed (ref =no) 1.05 0.05 0.00 092 1.19 .486
Phone issues (ref=no) 0.99 - 0.01 0.00 0.77 127 934
Appointment issues (ref =no) 1.32 0.28 0.08 .12 1.56 .001
Wait times issues (ref =no) 1.12 0.11 0.01 090 139 315
Issues with facility closed (ref =no) 1.34 0.29 0.09 1.08 1.65 .008
Transportation issues (ref =no) 1.30 0.26 0.07 096 1.75 .092
Medicine affordability issues (ref=no) 1.76 0.56 0.46 147 210 <.001
Worried couldn’t pay bills (ref =no) 1.09 0.09 0.01 1.01 1.18 .036
Ta b.le 4 Mqltinominal nested Variable Conditions with increased severity risk of COVID-19
logl? r'nodehr.lg analyses of (ref =no conditions)
participants in study, NHIS,
2018 Model 1 Model 2 Model 3 Model 4 Model 4
Racial characteristics
Black (ref = White) 0.99 1.17* 1.24%* 1.18* 1.16*
Hispanic (ref = White) 0.56% .838%* 0.95 83k* 82%*
Demographic characteristics
Male (ref =Female) 0.85%* .807%* 84#* .84#*
Married (ref=not married) 0.92* .89sk* 93 94
Age 1.05%* 1.06%* 1.06%** 1.06%**
Employed (ref =not employed) 0.67%* T2 .69%* .68%*
General health characteristics
Healthcare status better (ref=no) A4%%
Health place changed (ref =no) 1.180%*
Healthcare Accessibility
Phone issues (ref =no) 1.13
Appointment issues (ref =no) 1.58%*
‘Wait times issues (ref=no) 1.08
Issues with facility closed (ref =no) 1.45%%*
Transportation issues (ref =no) 1.84%%*
Healthcare Affordability
Medicine affordability issues (ref =no) 2.22%*
Worried couldn’t pay bills (ref=no) 1.07*

NHIS National Health Interview Survey

**<.001; *<.05;+ <.1

and are the most impacted population for kidney disease
(U.S. Renal Data System 2016). In some health conditions,
striking racial differences are noted. Cheng’s et al. (2019)
study indicated the prevalence of diabetes in NH White was
12.1% and for NH Blacks, the prevalence rate was 20.4%.
Trends in kidney disease have highlighted a similar dispar-
ity. The National Institute of Diabetes and Digestive and
Kidney Diseases (U.S. Renal Data System 2016) noted a
four-fold disparity between NH Blacks and NH Whites
in kidney failure development. Similarly, NH Blacks and
Hispanic persons are more likely to have Chronic Kidney

Disease compared to NH Whites (U.S. Renal Data System
2016). The disparities in health conditions that have been
noted in recent literature support and possibly explains the
findings of this study illustrating an overrepresentation of
NH Blacks and Hispanic persons with conditions associated
with increased severity risk of COVID-19.

Another key finding of this study indicated that NH
Blacks (mean age 57) and Hispanic persons (mean age 53)
who had conditions associated with an increased severity
risk of COVID-19 were younger than Whites (mean age
60). Results regarding age differences align with research
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of Elo and Preston (1997) in which findings indicate that
death rates for racial minorities are more than two-fold that
of NH Whites at younger ages. Similarly, the younger age
of conditions associated with an increased severity risk of
COVID-19 could be attributed to a racial disparity in health
coverage. Berchick et al. (2018) noted that in 2017, 10.6% of
NH Blacks and 16.1% of Hispanic persons were uninsured
compared to 5.9% of NH Whites. Aligned with the find-
ings, the CDC (2020) posited that 12.1% of NH Blacks and
20.1% of Hispanic persons under the age of 65 do not have
health insurance coverage. The lack of insurance coverage
in minority populations may explain the age differs across
racial groups in conditions associated with an increased
severity risk of COVID-19.

Results related to race and gender yielded important
findings. NH Black females had the highest percent within
population (61.5%) that had conditions associated with
an increased severity risk of COVID-19. In data from the
Health Statistics 2018 (NCHS 2019a) assessing perceived
health status by race, NH White males who indicated poor
health were 2.1%; NH White females, 2.3%, NH Black
males, 2.8%, and NH Black females, 3.0%. In a similar
study exploring health related quality of life and racial dif-
ferences, Skarupski (2007) found that NH Black females
were at increased odds of having poor health related qual-
ity of life compared to other racial and gender groups. The
findings from literature assessing health outcomes of NH
Black females are consistent with the findings in this study.
The poorer health outcomes of NH Black females that have
been reported in literature may explain the highest popula-
tion percent of individuals who had conditions associated
with an increased severity risk of COVID-19.

Along with the stark differences noted in age and gen-
der racial differences, our findings posited key information
regarding accessibility and affordability of health care.
Compared to NH Whites, more NH Black and Hispanic
persons who had conditions associated with an increased
severity risk of COVID-19 had accessibility issues (e.g.
telephone, appointments, long wait times, facility closed,
transportation) and affordability issues (e.g. could not
afford medicine, and worried that they could not pay bills
for health care). Goins et al. (2005) noted five key barri-
ers to health care including challenges with transporta-
tion, inadequate care, limited supplies, social isolation,
and financial issues. In a related study, Syed et al. (2013)
discussed the relationship between barriers to healthcare
access and health outcomes indicating a direct association:
barriers lead to poor management of illnesses which lead
to poor health outcomes. In our study, since NH Blacks
and Hispanic persons had more barriers to healthcare,
which included accessibility and affordability issues, this
could possibly explain the higher population percentages
of minority racial groups with poorer health outcomes
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(e.g. conditions associated with an increased severity risk
of COVID-19).

To further explore racial differentials in conditions
associated with increased severity risk of COVID-19, this
study examined key predictors that were associated with an
increased or decreased likelihood of the illness. Regardless
of racial and ethnicity group, significant predictors were
observed with increased likelihood of COVID-19 risk for
NH Blacks, NH Whites, and Hispanic persons for the vari-
ables older age, and having affordability issues with medi-
cine. The results for age and health status were not surpris-
ing. As age increases, so does the increase in comorbidities
and thus, an increased severity risk of COVID-19. As for
affordability issues with medicine, if individuals are unable
to obtain their health necessities and experience barriers
to health care access, this may make them more prone to
becoming ill (Jeon et al. 2009; Syed et al. 2013) which may
explain the increased association of “affordability issues
with medicine” to increased severity risk of COVID-19. A
decreased likelihood for NH Blacks, NH Whites, and His-
panic persons was observed for the variables being employed
and health care status better. Generally, individuals without
a lot of illnesses and comorbidities are more likely to be
employed (i.e. those with health burdens are less likely to
be able to work). Similarly, those who perceive their health
as the same or better compared to 12 months ago, may be at
a lower risk of the illness.

Of particular interest, results from exploring racial dif-
ferentials indicated that in the NH Black population, being
married was associated with a 30% decreased likelihood
of “increased severity risk of COVID-19”. Research has
indicated that marriage has some positive benefits (Schone
and Weinick 1998; Grundy and Tomassini 2010) such as a
positive impact economically (Waite and Gallagher 2002)
and a social benefit (Umberson et al. 2010). The economic
and social benefit can improve health. Parelli-Harris et al.
(2018) findings indicated that individuals who were married
in the U.S. had higher perceived health. Both, Johnson et al.
(2000) and Schoenborn (2004) have posited that marriage
is protective for NH Blacks. This may explain the decrease
association of the findings in this study regarding marriage.

In Hispanic populations and NH Whites, an increased
association to increased severity risk of COVID-19 was
observed for appointment issues, whereas a decreased
association was observed for being male. As noted pre-
viously, barriers to health care access can lead to poor
management of illnesses and poor health outcomes (Syed
et al. 2013) which may explain the association to appoint-
ment issues. The decreased association observed for being
male may be attributed to an underestimate of illnesses
diagnosed. In a study exploring the relationship of mas-
culinity and health, Courtenay (2000) found gender differ-
ences in preventative health care services indicating that
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men tend to minimize their needs and have lower levels
of provider engagement when seeking care. This may
explain the decreased association to increased severity
risk of COVID-19.

To examine the strength of the predictors in conditions
associated with increased severity risk of COVID-19, effect
sizes were explored. Regardless of race/ethnicity, a large
effect size was observed for health care status and medicine
affordability issues; however, there were differences in mag-
nitude. The differences in magnitude of health status and
affordability may be linked to cultural mistrust and health
insurance. NH Blacks and Hispanic persons who indicated
a worse health status and affordability issues with medi-
cine may not have adequate insurance to cover their medical
necessities. Similarly, NH Blacks and Hispanic persons with
poorer general health and affordability issues may not go
to the doctor. A possible reason that may explain why NH
Blacks with poorer general health do not go to the doctor
is mistrust of the medical system (Brandon et al. 2005) or
perceived perspectives that going to the doctor is more bur-
densome that beneficial (Blake 1984). Similarly, Hispanic
persons health outcomes may be linked to higher levels of
being uninsured. If NH Blacks and Hispanic persons feel
that their insurance will not adequately cover the expenses
of receiving care (or do not have insurance), they are more
likely to avoid going. The relationship between not receiv-
ing adequate health care services may explain the higher
likelihoods of having conditions associated with increased
severity risk of COVID-19 for racial/ethnic minorities.

Results from the multinomial models illustrated the effect
on racial differences in severe COVID-19 risk, as we con-
trolled for social determinants of health. When demographic
characteristics, general health characteristics, healthcare
accessibility and healthcare affordability were consid-
ered, the racial gap in increased severity risk of COVID-
19 became more evident for racial and ethnic minorities.
Results show the complexity of the substantive impact that
SES, accessibility and affordability can have on health out-
comes, particularly for racial and ethnic minorities. More
research is needed in this area regarding increased severity
risk of COVID-19.

Limitations

There are several limitations to this study. One limitation
is the study population. Our research specifically focuses
on NH White, NH Black, and Hispanic populations. How-
ever, it is acknowledged that COVID-19 has had an impact
on all racial group dynamics. Particularly, stark increases
in cases have been noted amongst NH American Indian
or Alaska Native persons. Future research should explore
disparities in other populations as well.

Second, data were used from the NHIS due to limited
data availability. Currently, there is limited public data
available for COVID-19. Therefore, data for this study was
extrapolated from other risk factors and conditions associ-
ated with an increased severity risk of COVID-19 based on
the CDC’s guidelines. It is also noted that there is a differ-
ence in severity risk of COVID-19 and acquiring COVID-
19. Although it is acknowledged that some of the factors
examined in this research may be more associated with
acquiring COVID-19 (e.g. younger age, gender, employ-
ment status, access to transportation) and others factors are
more associated with severity, we were limited in the explo-
ration of the differences due to structural considerations of
the secondary data. Future research should assess the risk
of COVID-19 in a population that has been diagnosed with
the illness, also the risk of acquiring COVID-19.

Lastly, it is acknowledged that because of the lack of
‘actual’ COVID-19 cases in this study, the data may not
be congruent across all measures. Therefore, the data and
disparities in this study may be underreported. Future
research should assess a COVID-19 population to ensure
accuracy in the percentage differentials that exist between
racial group dynamics.

Conclusion

COVID-19 was recognized as a pandemic in the United
States in March 2020 and since, a plethora of research has
emerged concerning the illness; however, information pre-
sented has been disproportionate with a lack of informa-
tion concerning details about racial disparities. The pur-
pose of this paper was to explore disparities in conditions
associated with an increased severity risk of COVID-19
including race, personal factors, healthcare accessibility,
and affordability. Results indicated that racial disparities
exist in conditions associated with increased severity risk
of COVID-19. As future policies and interventions are
developed regarding COVID-19, it is critical to consider
differentials across racial group dynamics.
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