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Abstract
Objectives We assessed the association between hospitalization for illness from COVID-19 infection and chronic conditions
among Medicare beneficiaries (MBs) with fee-for-service (FFS) claims by race and ethnicity for January 1–September 30, 2020.
Methods We used 2020 monthly Medicare data from January 1–September 30, 2020, reported to the Centers for Medicare and
Medicaid Services to compute hospitalization rates per 100 COVID-19 MBs with FFS claims who were hospitalized (ICD-10-
CM codes: B97.29 before April 1, 2020; ICD-10-CM codes: U07.1 fromApril 1, 2020, onward) with or without selected chronic
conditions. We used logistic regression to estimate adjusted odds ratios with 95% confidence intervals for association of person-
level rate of being hospitalized with COVID-19 and each of 27 chronic conditions by race/ethnicity, controlling for age, sex, and
urban-rural residence among MBs.
Results COVID-19-related hospitalizations were associated with all selected chronic conditions, except osteoporosis and
Alzheimer disease/dementia among COVID-19 MBs. The top five conditions with the highest odds for hospitalization among
COVID-19 MBs were end-stage renal disease (adjusted odds ratios (aOR): 2.15; 95% CI: 2.10–2.21), chronic kidney disease
(aOR: 1.54; 95% CI: 1.52–1.56), acute myocardial infarction (aOR: 1.45; 95% CI: 1.39–1.53), heart failure (aOR: 1.43; 95% CI:
1.41–1.44), and diabetes (aOR: 1.37; 95% CI: 1.36–1.39).
Conclusions Racial/ethnic disparities in hospitalization rate persist among MBs with COVID-19, and associations of COVID-19
hospitalization with chronic conditions differ among racial/ethnic groups in the USA. These findings indicate the need for
interventions in racial/ethnic populations at the highest risk of being hospitalized with COVID-19.
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Introduction

The number of cases of SARS CoV-2 infection, the virus that
causes COVID-19 illness, has rapidly increased in the USA.
Since the first case of patient with COVID-19 was reported in
January 2020 [1], approximately 9.3 million cases and >
232,000 confirmed COVID-19-associated deaths have been
reported in the USA as of November 3, 2020 [2]. Studies have

reported that COVID-19-associated hospitalizations and mor-
tality in the USA were higher among older adults, males, and
Black persons [3, 4]. Risk factors associated with hospital
admission include comorbidity, public insurance, residence
in a low-income area, and obesity [4]. Persons in any age
group with certain underlying medical conditions have been
reported to be at increased risk for severe illness from
COVID-19; these medical conditions include cancer, chronic
kidney disease, chronic obstructive pulmonary disease
(COPD), immunocompromised state from solid organ trans-
plant, obesity, serious heart conditions, sickle cell disease, and
type 2 diabetes mellitus [5–7]. Approximately 90% of persons
hospitalized for severe illness from COVID-19 have been ob-
served to have one or more of these underlying medical con-
ditions [3].

Black persons and other racial and ethnic minority groups
with COVID-19 also are more likely to have one or more
medical conditions than White patients with COVID-19 [8,
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9]. Racial and ethnic disparities in COVID-19 hospitalization
and mortality have been observed, with higher rates among
Black persons, Hispanic persons, and American Indian/
Alaska Native (AIs/ANs) persons, compared with White per-
sons [8, 10]. Although associations of hospitalization with
chronic conditions have been reported and concerns regarding
racial and ethnic disparities with COVID-19 burden on dis-
proportionately affected populations have been discussed, the
association between hospitalized versus nonhospitalized
COVID-19 patients with or without chronic conditions has
not been well evaluated. Prior studies of COVID-19 hospital-
izations did not collect data regarding nonhospitalized patients
and did not compare the prevalence of underlying chronic
conditions between hospitalized and nonhospitalized patients
with COVID-19 [3]. Additionally, assessments have been
limited to small samples in certain geographic areas [11].
Therefore, the difference in characteristics between hospital-
ized and nonhospitalized patients with COVID-19 and the
impact of associated chronic conditions has not been assessed
in large-scale samples. Limited information is available re-
garding risk factors, such as social determinants of health,
urban versus rural residence, and chronic conditions associat-
ed with hospitalization among patients with COVID-19, espe-
cially among older adults in different racial and ethnic groups
who are likely to have a higher prevalence of certain chronic
conditions. Older persons typically have a greater disease and
economic burden of disease than younger persons [12].
Medicare claims data for older persons and those with a dis-
ability or with end-stage renal disease offer an opportunity for
examining the association of racial and ethnic disparities
among hospitalized COVID-19 patients with chronic condi-
tions. To fill the knowledge gap, we assessed if Medicare
beneficiaries (MBs) with fee-for-service (FFS) claims for
COVID-19, who also had a chronic health condition, are more
likely to receive hospital inpatient services for COVID-19-
associated outcomes than COVID-19 MBs without chronic
conditions. We also assessed racial and ethnic disparities in
hospitalizations among MBs with COVID-19 and chronic
conditions.

Study Data and Methods

Sources and Populations

We used data from the 2020 preliminary monthly Medicare
with FFS claims for January 1–September 30, 2020, available
through the Centers for Medicare and Medicaid Services
(CMS, https://www.cms.gov/) Virtual Research Data Center
to calculate hospitalization rates for COVID-19-associated
outcomes among MBs. A Medicare COVID-19 confirmed
case was defined as an MB with a primary or secondary
International Classification of Diseases Clinical Modification

(10 rev.) (ICD-10-CM) [13] diagnosis code of B97.29 (other
coronavirus as the cause of diseases classified elsewhere) on
an FFS claim for January 1–March 31, 2020, or diagnosis
code U07.1 (2019 novel coronavirus, COVID-19, confirmed
by laboratory testing) from April 1, 2020, onward for any
health care setting. A Medicare COVID-19-hospitalized ben-
eficiary was defined as an MBwith a diagnosis of COVID-19
on an FFS claim for an inpatient hospital setting.

We classified each COVID case as yes/no for beneficiaries
with or without a claim for hospitalization. We estimated fre-
quencies of COVID patients with or without hospitalization by
sex (male or female), race/ethnicity (non-Hispanic White
[NHW], non-Hispanic Black [NHB], Hispanic, Asian/Pacific
Islander [A/PI], American Indian/Alaska Native [AI/AN], or
other/unknown), US Census region of residence (Northeast,
West, Midwest, or South), county-level of urban-rural resi-
dence, Medicare entitlement (end-stage renal disease, disabled,
or aged), and Medicare eligibility status (Medicare only or dual
Medicare and Medicaid). We classified the county-level six
National Center for Health Statistics (Centers for Disease
Control and Prevention) urban-rural classification scheme [14]
to the following three urban-rural groups: urban (large central
metropolitan and large fringe metropolitan), sub-urban (medi-
um metropolitan and small metropolitan), and rural (micropol-
itan and noncore). We included 27 chronic health, mental
health, and substance abuse conditions as follows: acute myo-
cardial infarction; atrial fibrillation; heart failure; hypertension;
ischemic heart disease; stroke; peripheral vascular disease;
chronic kidney disease; diabetes; hyperlipidemia; anemia; dia-
betes; Alzheimer disease; depression; obesity; COPD; schizo-
phrenia; lung cancer; liver disease; viral hepatitis; HIV/AIDS;
asthma; osteoporosis; tobacco use; opioid use disorder; spina
bifida and other congenital anomalies of the nervous system;
and sickle cell disease. We also classified cardiovascular dis-
ease, including acute myocardial infarction, atrial fibrillation,
heart failure, hypertension, ischemic heart disease, stroke, and
peripheral vascular disease. These conditions were defined by
using the 2018 (the most recently/updated available data)
Chronic Conditions Data Warehouse predefined algorithms
[15]. These conditions were selected because of (a) high preva-
lence among MBs or (b) COVID-19 patients with these condi-
tions likely being at higher risk for hospitalization than those
without these conditions. We summarized the number of co-
morbidities for each beneficiary with or without hospitalization
as four categories: 0, 1–3, 4–5, or ≥ 6.

Analysis

First, we calculated the following two measures:

A. Hospitalization rates for COVID-19 per 100 MBs with
COVID-19: The number of MBs with COVID-19 who
were hospitalized divided by the total number of MBs
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with confirmed COVID-19 and Medicare FFS claims,
multiplied by 100.

B. Hospitalization rate per 100,000 MBs: The number of
Medicare COVID-19 hospitalized beneficiaries divided
by the total number of beneficiaries enrolled in
Medicare FFS, multiplied by 100,000.

Second, we analyzed the characteristics of FFS MBs with
confirmed COVID-19 and with or without COVID-19-related
hospitalizations including sex, race and ethnicity, US Census
region, urban-rural residence, Medicare entitlement, Medicare
eligibility status, and comorbidity. We also examined the dif-
ferences in characteristics between hospitalized and nonhospi-
talized COVID-19 MBs in a 2-tailed chi-square test at a signif-
icance level of P < .05. Third, we estimated the prevalence of
chronic conditions among MBs with a confirmed COVID-19
illness and who had versus who did not have a hospitalization
claim. Lastly, we used multivariable logistic regression to ex-
amine the association between hospitalization and the selected
chronic conditions among patients with COVID-19 by
race/ethnicity. We estimated adjusted odds ratios (aORs) with
95% confidence intervals (95% CIs) for COVID-19 hospitali-
zation among those COVID-19 MBs with each chronic condi-
tion versus those COVID-19 MBs without that chronic condi-
tion, adjusting for age, sex, and urban-rural residence. We used
a 2-tailed Wald chi-square test for statistical significance at
P < .05 for differences in the rate of hospitalized beneficiaries
with COVID-19 and with a chronic condition versus those
COVID-19 MBs without that chronic condition. All analyses
were performed by using SAS® 9.4 and SAS Enterprise
Guide® 7.1 (SAS Institute, Inc., Cary, NC) in the secured en-
vironment of the CMS Virtual Research Data Center through
the Chronic Conditions Data Warehouse [16]. Federal officials
not involved in the study approved the ethical conduct of the
analysis and reporting of deidentifiedMedicare data that did not
involve human research.

Results

Of 39.3 million MBs with FFS claims during January 1–
September 30, 2020, the total number of MBs with COVID-
19 was 710,980; among those, 207,600 COVID-19-related
hospitalizations occurred as of September 30, 2020. The hos-
pitalization rate for COVID-19 was 527.9/100,000 MBs
(Table 1). The hospitalization rate per 100 COVID-19 MBs
was 29.20 for all racial/ethnic groups. By race and ethnicity,
NHB and AI/AN MBs had higher hospitalization rates for
COVID-19 at 1299.4 and 1170.6 hospitalizations/100,000
MBs, respectively, than other racial and ethnic groups.
Compared with non-Hispanic White (NHW) MBs (396.1/
100,000 enrolled MBs), hospitalization rates were ≥ 1.2 times
as high for non-Hispanic Black (NHB) (3.3), American
Indian/Alaska Native (AI/AN) (3.0), Hispanic (2.6), and
Asian/Pacific Islander (A/PI) (1.2). Hospitalization rate relat-
ed to COVID-19 per 100 COVID-19 MBs was highest for
COVID-19 MBs who are AI/AN (44.97), followed by NHB
(40.63), Hispanic (35.96), A/PI (30.94), and NHW (25.22).
Among patients with COVID-19, 1 in 2 AI/AN or NHBMBs
and 1 in 4 NHW MBs were admitted to the hospital for
COVID-19 illness.

Hospitalized COVID-19 MBs were more likely than those
nonhospitalized COVID-19 MBs to be aged ≥ 75 years
(52.5% versus 48.3% ), to be male (50.0% versus 41.4%), to
be NHB (22.3% versus 13.4%), to be residing in the South
United States (42.6% versus 37.7%), to be residing in an ur-
ban county (60.6% versus 59.0%), to have end-stage renal
disease (7.9% versus 3.2%), to be enrolled in both Medicare
and Medicaid (64.8% versus 47.7%), and to have multiple
chronic conditions (46.4% versus 36.9% with six or more
selected conditions, Table 2). Supplemental Table 1 presents
the prevalence of chronic conditions among MBs with a con-
firmed COVID-19 illness with hospitalization versus without
hospitalization. The 10 chronic conditions ranked for highest

Table 1 Hospitalization rates per
100,000 Medicare beneficiaries
(MBs) with fee-for-service (FFS)
claims, by race/ethnicity USA,
January 1–September 30, 2020

Race/ethnicity No. of
MBs

No. of
COVID-
19 MBs

No. of
hospitalized
COVID-19 MBs

Hospitalization
rate per 100,000
MBs

Hospitalization rate
per 100 COVID-19
MBs

Non-Hispanic
White

30,271,436 475,368 119,898 396.1 25.22

Non-Hispanic
Black

3,558,790 113,822 46,242 1299.4 40.63

Hispanic 2,779,571 79,842 28,713 1033.0 35.96

Asian/Pacific
Islander

1,278,512 20,072 6211 485.8 30.94

American
Indian/Alas-
ka Native

212,108 5521 2483 1170.6 44.97

Other/unknown 1,227,958 16,355 4053 330.1 24.78

Total 39,328,375 710,980 207,600 527.9 29.20
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prevalence among MBs hospitalized with COVID-19 were
cardiovascular disease (78.39%), hypertension (71.42%), hy-
perlipidemia (54.21%), diabetes (45.27%), chronic kidney
disease (43.61%), anemia (40.60%), ischemic heart disease
(40.30%), rheumatoid arthritis/osteoarthritis (40.22%),

depression (28.91%), and heart failure (28.1%; Fig. 1).
Prevalence rates of chronic conditions among MBs hospital-
ized with COVID-19 were significantly different from those
without hospitalization (P < .05), except depression. The larg-
est gaps in prevalence for three chronic conditions between

Table 2 Baseline characteristics
of Medicare beneficiaries (MBs)
with fee-for-service claims for
coronavirus disease 2019
(COVID-19), by hospitalization
status, USA, January 1–
September 30, 2020

Characteristics Hospitalized Nonhospitalized P value
100% (n=207,600) 100% (n=503,380)

Age (yrs) <.0001*

≤64 15.3 14.0 —

65–74 32.2 37.7 —

≥75 52.5 48.3 —

Sex, % <.0001*

Male 50.0 41.4 —

Female 50.0 58.6 —

Race/ethnicity, % <.0001*

Non-Hispanic White 57.8 70.6 —

Non-Hispanic Black 22.3 13.4 —

Hispanic 13.8 10.2 —

Asian/Pacific Islander 3.0 2.8 —

American Indian/Alaska Native 1.2 0.6 —

Other/unknown 2.0 2.4 —

US Census region, by state, % <.0001*

Northeast 26.5 38.9 —

Midwest 17.1 15.3 —

South 42.6 37.7 —

West 13.7 17.7 —

US territories 0.2 0.5 —

Urban-rural classification <.0001*

Urban 60.6 59.0 —

Sub-urban 25.9 26.8 —

Rural 13.5 14.2 —

Medicare entitlement <.0001*

End-stage renal disease 7.9 3.2 —

Disabled 12.1 13.0 —

Aged 79.9 83.8 —

Medicare eligibility status <.0001*

Medicare only 35.2 52.3 —

Dual Medicare and Medicaid 64.8 47.7 —

Number of comorbiditiesa <.0001*

0 15.0 17.2 —

1–3 19.9 25.6 —

4–5 18.8 20.4 —

≥6 46.4 36.9 —

*MBs with COVID-19 with fee-for-service claims were significantly different from nonhospitalized MBs with
COVID-19 by chi-square test at P < .05
a Includes acutemyocardial infarction, atrial fibrillation, heart failure, hypertension, ischemic heart disease, stroke,
peripheral vascular disease, chronic kidney disease, diabetes, hyperlipidemia, anemia, diabetes, Alzheimer dis-
ease, depression, obesity, COPD, schizophrenia, lung cancer, liver disease, viral hepatitis, HIV/AIDS, asthma,
ESRD, osteoporosis, tobacco use, opioid use disorder, spina bifida and other congenital anomalies of the nervous
system, and sickle cell disease
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MBs with COVID-19 infection who were hospitalized versus
nonhospitalized were observed for chronic kidney disease
(11.98%), diabetes (9.68%), and heart failure (7.35%).

Table 3 presents the aORs and 95% CIs of selected
chronic conditions associated with COVID-19-related hos-
pitalizations among beneficiaries with a confirmed COVID-
19 illness. A statistically significant association (P < .0001)
of all selected chronic conditions, except osteoporosis and
Alzheimer disease/dementia, and COVID-19-related

hospitalization among overall MBs with COVID-19 was
observed after controlling for age, sex, race and ethnicity,
and urban-rural residence. The top five conditions with the
highest odds for hospitalization among MBs with COVID-
19 were end-stage renal disease (aOR: 2.15; 95% CI: 2.10–
2.21), chronic kidney disease (aOR: 1.54; 95% CI: 1.52–
1.56), acute myocardial infarction (aOR: 1.45; 95% CI:
1.39–1.53), heart failure (aOR: 1.43; 95% CI: 1.41–1.44),
and diabetes (aOR: 1.37; 95% CI: 1.36–1.39). Additional

28.1

28.9

40.2

40.3

40.6

43.6

45.3

54.2

71.4

78.4

20.7

29.1

40.8

33.9

35.1

31.6

35.6

51.6

65.9

73.8

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0

Heart failure

Depression

Rheumatoid arthri�s/osteoarthri�s

Ischemic heart disease

Anemia

Chronic kidney disease

Diabetes

Hyperlipidemia

Hypertension

Cardiovascular disease

Prevalence (%)

Nonhospitalized Hospitalized

Fig. 1 Ten chronic conditionsa,* ranked for highest prevalence among
Medicare beneficiaries with coronavirus disease 2019 (COVID-19), by
hospitalization status, USA, January 1–September 30, 20,200.
aCardiovascular disease includes acute myocardial infarction; atrial fibril-
lation; heart failure; hypertension; ischemic heart disease; stroke/transient

ischemic attack; and peripheral vascular disease. *Significantly difference
in prevalence of all chronic conditions, except depression, between hos-
pitalized and nonhospitalized MBs with COVID-19 for chi-square test at
P < .05
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associated chronic conditions also included COPD, obesity,
spina bifida and other congenital anomalies of the nervous
system, lung cancer, opioid use disorder, ischemic heart
disease, hepatitis, schizophrenia, hypertension, liver dis-
ease, atrial fibrillation, cardiovascular disease, anemia,
asthma, tobacco, peripheral vascular disease, sickle cell dis-
ease, stroke, HIV/AIDS, hyperlipidemia, and depression.
Supplemental Table 2 presents aORs and 95% CIs for hos-
pitalization among COVID-19 MBs with chronic condi-
tions versus those COVID-19 MBs without chronic condi-
tions, by racial and ethnic groups, including NHW, NHB,
Hispanic, and A/PIs. AI/ANs were not included in the anal-
ysis because of insufficient samples. Increased COVID-19-
related hospitalization was significantly (P < .05) associat-
ed with end-stage renal disease, chronic kidney disease,

heart failure, obesity, acute myocardial infarction, ischemic
heart disease, anemia, peripheral vascular disease, atrial fi-
brillation, hyperlipidemia, stroke, and Alzheimer disease/
dementia among COVID-19 MBs in the four racial and eth-
nic groups. However, COPD, schizophrenia, cardiovascular
disease, and tobacco were associated with COVID-19-
related hospitalization among NHW, NHB, and Hispanic
COVID-19 MBs. This association was not observed among
COVID-19 AI/PI MBs. For lung cancer, the association
with increased COVID-19 hospitalization was observed on-
ly among COVID-19 NHW MBs. On the other hand, oste-
oporosis was not found to be associated with COVID-19
hospitalization among any racial/ethnic group. Racial/
ethnic disparities in COVID-19-associated hospitalizations
were observed amongMBswith selected chronic conditions

Table 3 Adjusteda odds ratios
(aORs) and 95% confidence
intervals (CIs) for association of
selected chronic conditions and
COVID-19-related
hospitalizations among Medicare
beneficiaries (MBs) with a
confirmed COVID-19 illness,
USA, January 1–September 30,
2020

Condition aOR (95% CI)

End-stage renal disease 2.15 (2.10–2.21)

Chronic kidney disease 1.54 (1.52–1.56)

Acute myocardial infarction 1.45 (1.39–1.53)

Heart failure 1.43 (1.41–1.44)

Diabetes 1.37 (1.36–1.39)

Chronic obstructive pulmonary disease 1.36 (1.34–1.38)

Obesity 1.36 (1.34–1.37)

Spina bifida and other congenital anomalies of the nervous system 1.21 (1.10–1.35)

Lung cancer 1.21 (1.15–1.28)

Opioid use disorder 1.19 (1.15–1.23)

Ischemic heart disease 1.27 (1.25–1.28)

Hepatitis 1.15 (1.11–1.20)

Schizophrenia 1.10 (1.08–1.13)

Hypertension 1.24 (1.22–1.25)

Liver disease 1.18 (1.15–1.21)

Atrial fibrillation 1.18 (1.16–1.20)

Cardiovascular diseaseb 1.24 (1.23–1.26)

Anemia 1.21 (1.20–1.22)

Asthma 1.13 (1.11–1.16)

Tobacco 1.03 (1.01–1.05)

Peripheral vascular disease 1.19 (1.17–1.20)

Sickle cell disease 1.55 (1.31–1.82)

Stroke 1.13 (1.11–1.15)

HIV/AIDS 0.88 (0.82–0.94)

Hyperlipidemia 1.12 (1.11–1.14)

Depression 1.07 (1.06–1.08)

Rheumatoid arthritis/osteoarthritis 1.03 (1.02–1.04)

Osteoporosis* 1.00 (0.98–1.02)

Alzheimer disease/dementia* 1.01 (0.99–1.03)

a Adjusted for age, sex, race and ethnicity, and urban-rural residence
bAcute myocardial infarction; atrial fibrillation; heart failure; hypertension; ischemic heart disease; stroke/tran-
sient ischemic attack; and peripheral vascular disease

*Not significant for Wald chi-square test at P < .05
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and the associated effects on conditions varied by racial and
ethnic groups. Table 4 includes the top five conditions
(highest aORs) associated with hospitalization for
COVID-19 illness among MBs who were infected with
SARS CoV-2, by race/ethnicity. Racial and ethnic dispar-
ities in hospitalization for COVID-19 were observed among
MBs with selected conditions. NHWMBs with COVID-19
and having one of any of the selected chronic conditions,
including end-stage renal disease, chronic kidney disease,
COPD, heart failure, and acute myocardial infarction were
more likely (ORs = 1.43–2.28) to be admitted to the hospi-
tal, compared with those without the conditions. NHB ben-
eficiaries with sickle cell disease (aOR: 1.63; 95%CI: 1.36–
1.95) were more likely to be admitted to the hospital versus
those who did not have this condition. Hispanic MBs with
diabetes had a 1.34-time odds (95% CI: 1.30–1.38); A/PI
MBs with obesity had 1.24-time odds (95% CI: 1.12–1.38),
respectively, of being admitted to the hospital than those
without diabetes and obesity, respectively. MBs with
COVID-19 and having end-stage renal disease were at in-
creased risk to be admitted to hospital among all racial and
ethnic groups, with the highest odds (aOR: 2.28; 95% CI:
2.18–2.38) observed among NHW MBs.

Discussion

Our findings indicate that racial and ethnic disparities exist in
hospitalization rates among enrolled MBs and in MBs with
COVID-19. Racial and ethnic minorities (e.g., NHBs and AI/
ANs) were more likely to be hospitalized than NHWs.
Especially, AI/AN MBs with COVID-19 were more likely
to require inpatient medical services than patients in any other
racial and ethnic groups after becoming infected. Our findings
also indicate that substantial variation exists between hospi-
talized and nonhospitalized MBs with COVID-19 by demo-
graphic attributes, including age, sex, race/ethnicity, geo-
graphic region, urbanization, Medicare entitlement,
Medicare, and Medicaid dual-eligibility status, and comorbid-
ity. Hospitalized MBs with COVID-19 were more likely to be
aged ≥ 75 years, to be male, to be Black, to reside in the
northeast US region, to reside in urban counties, to have
end-stage renal disease, to be enrolled in both Medicare and
Medicaid programs, and to have multiple chronic conditions.

Social determinants of health are known to play a principal
role in disease outcomes and have a substantial effect on life
expectancy [17]. They also seem to have a considerable effect
on COVID-19 morbidity and mortality and hospitalizations

Table 4 Topa five chronic
conditions associated with
hospitalization for COVID-19
illness, among Medicare
beneficiaries (MBs) with a
confirmed COVID-19 illness, by
race and ethnicityb, USA, January
1–September 30, 2020

Race/ethnicity Condition* aOR (95% CI)

Non-Hispanic White End-stage renal disease 2.28 (2.18–2.38)

Chronic kidney disease 1.53 (1.51–1.55)

Chronic obstructive pulmonary disease 1.47 (1.45–1.50)

Heart failure 1.45 (1.43–1.48)

Acute myocardial infarction 1.43 (1.34–1.52)

Non-Hispanic Black End-stage renal disease 1.97 (1.89–2.04)

Sickle cell disease 1.63 (1.36–1.95)

Chronic kidney disease 1.56 (1.52–1.60)

Acute myocardial infarction 1.42 (1.27–1.58)

Heart failure 1.36 (1.32–1.40)

Hispanic End-stage renal disease 2.45 (2.33–2.58)

Chronic kidney disease 1.56 (1.51–1.61)

Acute myocardial infarction 1.52 (1.32–1.76)

Heart failure 1.41 (1.36–1.47)

Diabetes 1.34 (1.30–1.38)

Asian/Pacific Islander End-stage renal disease 1.98 (1.76–2.23)

Acute myocardial infarction 1.90 (1.41–2.56)

Chronic kidney disease 1.37 (1.28–1.46)

Heart failure 1.31 (1.21–1.41)

Obesity 1.24 (1.12–1.38)

aOR, adjusted (for age, sex, and urban-rural residence) odds ratio
a Ranked by aORs
bAmerican Indian/Alaska Natives are excluded because of insufficient samples

*All top five chronic conditions were significantly associated with COVID-19-related hospitalization for Wald
chi-square test at P < .05
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for COVID-19-associated outcomes [18, 19]. Inequities in the
social determinants of health that disproportionately affect
racial and ethnic minorities include poverty, lack of health
care access to testing centers and medical facilities, being un-
insured, using public transportation, employees in jobs that
require physical contact, or living in crowded spaces and
housing environments [20, 21]. A prior study reported that
the COVID-19 illness rate is three times higher among pre-
dominantly Black counties than among predominantly White
counties in the USA [22]. Similarly, our results also found that
the COVID-19-associated hospitalizations for NHB MBs
were 3 times or higher than NHW MBs. Further studies re-
garding social inequalities in health are needed to quantify the
effect on COVID-19 patients among all disproportionately
affected populations in different age and racial/ethnic groups.

Our results support prior analyses [3–7] in that they dem-
onstrate a statistically significant association (P < .0001)
between hospitalizations attributable to COVID-19 illness
and selected chronic conditions, including end-stage renal
disease, chronic kidney disease, cardiovascular disease,
COPD, diabetes, obesity, hypertension, and lung cancer.
Medicare MBs infected with COVID-19, who have one or
more of the selected chronic conditions, were at increased
risk for being admitted to the hospital for illness from
COVID-19 compared with those without these chronic con-
ditions. We also observed that the statistical significance of
associations of hospitalization and these chronic conditions
varied slightly among the different racial and ethnic groups.
For example, end-stage renal disease, heart-related condi-
tions, COPD, lung cancer, opioid use disorder, stroke, and
spina bifida and other congenital anomalies of the nervous
system were significantly associated with hospitalizations
among NHW MBs with COVID-19; sickle cell disease
among NHBMBs; hepatitis among HispanicMBs; and obe-
sity among A/PI MBs. Although the magnitude of the risk
varied by chronic condition and by race and ethnicity,
COVID-19 MBs with one of these chronic conditions were
at increased risk to be hospitalized for severe outcomes from
COVID-19 than those without. The existing and persistent
racial and ethnic disparities among US communities have
posed considerable challenges for public health interven-
tions during the US COVID-19 pandemic in 2020.

Our results indicate that the prevalence of such condi-
tions was higher among hospitalized MBs compared with
nonhospitalized patients (e.g., chronic kidney disease, di-
abetes, heart failure, ischemic heart disease, and hyperten-
sion). These selected chronic conditions were more prev-
alent (e.g., a difference of 11.98% for chronic kidney
disease) among hospitalized versus nonhospitalized MBs
with COVID-19. Our analysis represents estimates for the
Medicare population with a large proportion of older
adults; thus, prevalence of chronic conditions in our study
might be higher than it is among the general population.

For example, a comprehensive systematic review using
meta-analyses reported approximately 16%, 12%, 8%,
and 8% prevalence rates among hospitalized patients for
hypertension, cardiovascular disease, smoking history,
and diabetes, respectively [23]. A recent CDC report from
COVID-NET data stated that approximately 90% of per-
sons hospitalized have one or more underlying medical
conditions [3].

Limitations

Our findings are subject to several limitations. First, these
results were based on MBs who had claims for COVID-19
illness and claims for hospitalization from COVID-19 illness.
We were unable to obtain characteristics of MBs who were
asymptomatic, were false positive, and might not have a claim
for COVID-19 in the Medicare data system. Second, our data
are claims-based, and the population is restricted to MBs with
FFS claims covered by Medicare insurance; claims were sub-
mitted by physicians’ offices, inpatient hospitals, or laborato-
ries. Our estimates cannot account for claims not submitted
from health care settings. Additionally, demographic distribu-
tions and chronic disease prevalence among the Medicare
population are different from the US general population.
Therefore, our estimates might not be directly comparable
with those in prior studies that used data collected from sur-
veillance systems. Third, this analysis includes preliminary
data from the monthly Medicare FFS claims only but did not
include Medicare Advantage encounter data because those
2020 data are not yet available. Moreover, these results are
based on the preliminary monthly inpatient and outpatient
data, which might change as additional data are available.
Historically, only approximately 40% of FFS claims are re-
ceived by CMS during the first month after the date of service,
and 90% are received within 3 months [24]. Our estimates are
likely to represent an underestimate because of the delay in
data collection and data reporting. Fourth, chronic condition
prevalence in this study was calculated by using condition-
specific variables from the most recent 2018 Chronic
Conditions Data Warehouse. Our estimates in chronic condi-
tion prevalence might be changed if more current chronic
condition data become available. Fifth, we estimated the as-
sociation of COVID-19 hospitalization with each chronic con-
dition separately but did not adjust for the combined effect of
multiple chronic conditions. Sixth, our analysis used ICD-10-
CM codes defined by CMS [24]. Therefore, our results might
not be directly comparable with estimates for cases defined by
other sources [25]. Lastly, we assessed hospitalizations among
MBs with COVID-19 with chronic conditions by using limit-
ed data and information (e.g., basic demographic characteris-
tics) available in Medicare claims data. Other factors contrib-
uting to health care usage, racial and ethnic disparities, or
possible associated conditions for illness were not considered
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in the analyses (e.g., physician availability, geographical ac-
cess to services, education, or local policies in preventive
measures, including social distancing or wearing face cover-
ings), or other conditions (e.g., pregnancy).

Conclusion

Our findings confirm the association between hospitalization
for COVID-19 illness and chronic conditions among MBs
with COVID-19 infection. Racial/ethnic disparities in hospi-
talization rate persist among MBs with COVID-19, and asso-
ciations of COVID-19-related hospitalization with chronic
conditions differ among racial/ethnic groups in the USA.
These findings indicate the need for interventions in racial/
ethnic populations at the highest risk of being hospitalized
with COVID-19. The analysis and findings of the study illus-
trate howMedicare claims data can be used within limitations
to supplement data available from notifiable disease surveil-
lance systems and hospital utilization surveys.
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