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Abstract

Objective—This report calculates the prevalence of selected conditions by race
and Hispanic origin among U.S. adults (aged 20 and over) during 2015-2018.

Methods—Interview, physical examination, and laboratory data were used from
the National Health and Nutrition Examination Survey. Conditions included asthma,
chronic obstructive pulmonary disease, and heart disease based on self-report; and
obesity, severe obesity, diabetes, chronic kidney disease, smoking, and hypertension
based on physical measurements. Estimates accounted for survey design.

Results—Seventy-six percent of adults and 86.4% (95% CI: 83.5-89.0) of
non-Hispanic black adults had at least one condition. Obesity and diabetes were
highest among non-Hispanic black (47.9% CI: 45.0-50.8; 19.2% CI: 16.7-21.8,
respectively) and Hispanic adults (45.7% CI: 42.9-48.6; 21.3% CI: 19.0-23.7,
respectively).

Conclusions—Non-Hispanic black and Hispanic adults had a disproportionate
burden of some conditions, including obesity and diabetes. Understanding populations
at highest risk for severe coronavirus disease 2019-related illness could help inform
prevention strategies.

Keywords: chronic disease * epidemiology * COVID-19 « National Health and
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adults, non-Hispanic black and Hispanic
adults have more than two times the rate
of hospitalization (3).

The strongest and most consistent
evidence (2) supporting an increased
risk for severe COVID-19 illness is
available for the following conditions:
obesity (especially severe obesity),
diabetes, chronic obstructive pulmonary
disease (COPD), serious heart conditions
(heart failure, coronary artery disease,

Introduction

In the United States, over 30 million
confirmed cases of coronavirus disease
2019 (COVID-19) were reported by early
April 2021 (1). Emerging evidence has
shown higher risk for severe COVID-
19-related illness and death among older
adults and those with certain underlying
medical conditions (2). In addition,
compared with non-Hispanic white

cardiomyopathies), smoking, and chronic
kidney disease (CKD). Mixed evidence
exists for hypertension and asthma

(2). This analysis aims to calculate the
prevalence of these underlying conditions
by race and Hispanic origin, using
pre-COVID-19 data from interviews,
physical examinations, and laboratory
measurements among U.S. adults

(aged 20 and over) during 2015-2018.
Understanding the prevalence of these
underlying conditions could inform
COVID-19 response efforts.

Methods

Analyses were conducted using data
from the National Health and Nutrition
Examination Survey (NHANES), a cross-
sectional national survey of the U.S.
civilian noninstitutionalized population
(4). NHANES includes a household
interview and in-person examinations,
with biospecimen collection conducted
in mobile examination centers (MEC).
Survey participants were randomly
assigned to a morning, afternoon, or
evening examination. NHANES was
approved by the National Center for
Health Statistics (NCHS) Research
Ethics Review Board. This activity was
reviewed by the Centers for Disease
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Control and Prevention (CDC) and was
conducted consistent with applicable
federal law and CDC policy (for CDC
policy, see e.g., 45 C.F.R. part 46; 21
C.F.R. part 56; 42 U.S.C. §241(d); 5
U.S.C. §552a; 44 U.S.C. §3501 et seq.).
The analyses included two NHANES
data cycles (2015-2016 and 2017-2018).
The adult examination response rate
was 54.8% in 20152016 and 45.3% in
2017-2018 (4).

Self-reported COPD, serious
heart disease, and current asthma
were obtained during household
interviews. COPD was defined as
COPD, emphysema, or current chronic
bronchitis. Adults aged 40 and over
were asked questions about serious heart
disease, defined as diagnosed congestive
heart failure, coronary heart disease,
angina, or heart attack, as well as angina
grades 1 or 2 determined by the Rose
Angina Questionnaire (5).

Obesity, severe obesity, diabetes,
CKD, smoking, and hypertension were
defined using physical measures, along
with self-reported information for
diabetes, smoking, and hypertension.
Obesity and severe obesity were defined
as body mass index (BMI) greater than
or equal to 30 kg/m? or greater than or
equal to 40 kg/m?, respectively. Fasting
plasma glucose (FPG) was obtained on
a subsample (for example, those seen
for the morning examination at the MEC
after an 8- to 24-hour fast). Total diabetes
was defined as self-reported diabetes or
FPG greater than or equal to 126 mg/dL
or hemoglobin Alc greater than or equal
to 6.5%. CKD was defined as estimated
glomerular filtration rate (¢GFR) less
than 60 (stages 3—4), excluding eGFR
less than 15 (stage 5) and using a forward
equation for adjustment because of
methods changes (4). Smoking was
self-reported and defined as at least 100
cigarettes over a lifetime and currently
smoking every day or some days, or
serum cotinine greater than 10 ng/mL.
Hypertension was defined as mean (less
than or equal to three measurements)
systolic blood pressure greater than or
equal to 130 mmHg or mean (less than
or equal to three measurements) diastolic
blood pressure greater than or equal
to 80 mmHg, or self-reported current
hypertension medication use.

The number of underlying conditions
was categorized as having at least one,
at least two, or at least three of the
underlying medical conditions. Severe
obesity was excluded because it is a
subset of obesity.

The estimated number of adults in
the United States with each underlying
condition was calculated using crude
prevalence estimates and the population
totals from the American Community
Survey for 2015 and 2017 (4).

Pregnant women (n = 125) were
excluded from estimates for obesity,
severe obesity, CKD, diabetes,
hypertension, and multiple conditions.
Interview, examination, or fasting
sample weights were used to account for
sampling, nonresponse, and noncoverage.
All variance estimates accounted for
the complex survey design using Taylor
series linearization. Korn and Graubard
95% confidence intervals (CI) were
calculated (6). Prevalence estimates
were evaluated using NCHS presentation
standards (6). Prevalence estimates were
age adjusted to the projected U.S. Census
2000 population using the direct method
and age groups 20-39 years, 40—64, and
65 and over. Differences between groups
were tested using a 2-sided ¢ statistic at
the p < 0.05 significance level. All data
analyses were conducted in Stata version
16.1 (StataCorp) and R version 3.6.0 (R
Foundation for Statistical Computing).

Results

A maximum of 11,288 adults were
included in the analyses. Sample sizes
varied based on the sample (interview,
exam, or fasting laboratory testing) and
item nonresponse, which ranged from
0.0%—6.2% across various conditions.
Maximum sample sizes by race and
Hispanic origin were 3,798 (non-Hispanic
white), 2,496 (non-Hispanic black),
1,501 (non-Hispanic Asian), and 3,015
(Hispanic).

An estimated 180.3 million (crude
prevalence 76.2%, 95% CI: 73.1-79.1)
U.S. adults had at least one condition
during 2015-2018. Overall, the age-
adjusted prevalence of underlying
conditions were: hypertension (46.5%),
obesity (41.0% including 8.4% severe
obesity), smoking (25.2%), diabetes
(15.0%), serious heart conditions

(12.7%), asthma (9.0%), CKD (6.3%),
and COPD (5.2%) (Table A).

Approximately 86.4% (95% CI:
83.5-89.0%) of non-Hispanic black
adults had at least one condition,

58.5% (95% CI: 55.0-61.9) had at
least two conditions, and 29.0% (95%
CI: 26.2-32.0) had at least three
conditions; these prevalence estimates
were significantly higher than among
other race and Hispanic-origin groups.
Compared with non-Hispanic white
adults, non-Hispanic black adults had
higher rates of obesity, severe obesity,
diabetes, smoking, and hypertension.
Compared with non-Hispanic white
adults, Hispanic adults had higher rates
of obesity and diabetes. Non-Hispanic
Asian adults had lower rates of at least
one condition, but higher rates of diabetes
compared with non-Hispanic white
adults.

Non-Hispanic black women were
more likely to have multiple conditions,
obesity, severe obesity, diabetes, and
hypertension compared with
non-Hispanic white women (Table B).
Non-Hispanic black men were more
likely to have one or more conditions and
hypertension compared with
non-Hispanic white men. Hispanic men
were more likely to have diabetes
compared with non-Hispanic white men.

Discussion

This study shows that more than 75%
of U.S. adults, or approximately 180.3
million adults, had at least one of the
chronic underlying conditions that have
been shown to increase a person’s risk of
severe illness or death from COVID-19.
Non-Hispanic black and Hispanic adults
had a disproportionately higher burden of
both obesity and diabetes compared with
non-Hispanic white adults.

This study improves upon and
expands prior studies by using the
validated Rose questionnaire for
angina and objective measurements
to assess obesity, diabetes, CKD, and
hypertension. Previous studies have
reported prevalence of conditions by race
and ethnicity (7), county and urbanicity
(8), income (7), and employment and
household composition (9) using only
self-reported data. Measured data are
more accurate than self-reported data and



Table A. Prevalence of select underlying medical conditions associated with severe COVID-19 illness, by race and Hispanic origin: United States, 2015-2018

All Non-Hispanic white Non-Hispanic black Non-Hispanic Asian Hispanic

Population Crude Adjusted Adjusted Adjusted Adjusted Adjusted

(in millions) percent percent percent percent percent percent

Underlying medical condition Sample size (95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% ClI)
Hypertension .................. 10,181 114.9 (110.8-119.0) 48.5 (46.8-50.3) 46.5 (44.6-48.4) 144.9 (42.3-47.5) 23457 8 (55.6-59.9) 147 .4 (44.6-50.2) 145.4 (43.5-47.3)
Obesity . ........coovint. 10,457 97.4 (91.6-103.3) 41.2 (38.7-43.6) 41.0 (38.5-43.6) 1.2340.2 (36.9-43.6) 2447.9 (45.0-50.8) 1.8415.0 (18.0-17.1) 24457 (42.9-48.6)
Severe obesity ................. 10,457 19.7 (17.2-22.4) 8.3 (7.3-9.5) 8.4 (7.4-9.6) 128.3 (7.0-9.8) 23412.3 (10.5-14.2) 18341.2 (0.7-1.9) 1.28.4 (7.0-9.9)
Smoking.............. ... ... 10,115 58.4 (54.3-62.6) 24.7 (23.0-26.5) 25.2 (23.4-27.1) 1.2.326.6 (24.0-29.3) 23434.3 (31.2-37.5) 18411.1 (8.9-13.6) 1:2417.0 (14.8-19.5)
Diabetes...................... 4,518 37.7 (34.0-41.7) 16.0 (14.4-17.6) 15.0 (13.6-16.6) 12313.1 (11.2-15.1) 419.2 (16.7-21.8) 3417.2 (14.2-20.5) 2421.3 (19.0-23.7)
Serious heart disease. . .......... 7,536 19.7 (17.7-21.9) 13.0 (11.7-14.5) 12.7 (11.4-14.1) 212.4 (10.8-14.2) 214.1 (12.0-16.5) 1.347.8 (5.6-10.5) 212.1 (10.3-14.1)
Asthma....................... 11,249 21.1 (19.2-23.1) 8.9 (8.1-9.8) 9.0 (8.1-9.8) 239.3 (8.0-10.6) 2311.1 (9.5-12.8) 13451 (3.9-6.4) 1.246.8 (5.7-8.1)
Chronic kidney disease. . ......... 9,926 16.9 (14.7-19.2) 7.1 (6.2-8.1) 6.3 (5.6-7.1) 236.6 (5.7-7.6) 237.3 (6.3-8.5) 144.0 (2.6-6.0) 144 4 (3.6-5.4)
COPD......oiii i 11,288 12.9 (10.6-15.5) 5.5 (4.5-6.6) 5.2 (4.2-6.2) 2357 (4.4-7.1) 235.0 (4.0-6.1) 1.8341.4 (0.8-2.1) 12429 (2.1-3.9)
At least one condition. . .......... 4,525 180.3 (173.0-187.1) 76.2 (73.1-79.1) 75.3 (72.1-78.2) 1.273.9 (69.3-78.1) 23486.4 (83.5-89.0) 1.8461.3 (57.3-65.3) 1.275.9 (72.7-78.9)
At least two conditions . .. ........ 4,525 110.9 (103.2-118.6) 46.9 (43.6-50.1) 45.4 (42.3-48.6) 1244.9 (40.5-49.4) 234585 (55.0-61.9) 1.3:426.8 (22.8-31.0) 1244 1 (40.7-47.6)
At least three conditions . . ... .. ... 4,525 50.8 (46.0-55.8) 21.5(19.4-23.6) 20.4 (18.5-22.5) 1219.1 (16.6-21.8) 23429.0 (26.2-32.0) 18410.0 (7.5-12.9) 1.220.1 (17.5-23.0)

1Significantly different from non-Hispanic black persons.
2Significantly different from non-Hispanic Asian persons.
3Significantly different from Hispanic persons.

“Significantly different from non-Hispanic white persons.

NOTES: Data from the National Health and Nutrition Examination Survey; all estimates except sample sizes are weighted. Korn and Graubard 95% confidence intervals (Cl) were calculated. Hypertension was defined as mean (less than or equal to three

measurements) systolic blood pressure greater than or equal to 130 mmHg or mean (less than or equal to three measurements) diastolic blood pressure greater than or equal to 80 mmHg, or self-reported current hypertension medication use. Obesity was defined
as BMI greater than or equal to 30. Severe obesity was defined as BMI greater than or equal to 40. Smoking was defined as self-reported smoking at least 100 cigarettes over a lifetime and currently smoking every day or some days, or serum cotinine greater than

10 ng/mL. This definition could potentially capture users of tobacco products that are not burned (for example, smokeless tobacco and e-cigarettes) or that do not use smoked tobacco products. Diabetes was defined as self-reported diabetes or fasting plasma

glucose greater than or equal to 126 mg/dL, or hemoglobin A1c greater than or equal to 6.5%. Adults aged 40 and over self-reported serious heart disease, defined as diagnosed congestive heart failure, coronary heart disease, angina, or heart attack, as well as

angina grades 1 or 2 determined by the Rose Angina Questionnaire. Asthma was defined as self-reported asthma. Chronic kidney disease was defined as estimated glomerular filtration rate (eGFR) less than 60 (stages 3—4), excluding eGFR less than 15 (stage
5), and using a forward equation for adjustment because of methods changes. COPD is chronic obstructive pulmonary disease and was defined as self-reported diagnosed COPD, emphysema, or current chronic bronchitis. Unless specified as crude, estimates
were age adjusted to the projected 2000 U.S. Census population using the direct method and the age groups 20-39, 40—-64, and 65 and over. Pregnant women were excluded from hypertension, obesity, severe obesity, diabetes, and chronic kidney disease.

SOURCE: National Center for Health Statistics, National Health and Nutrition Examination Survey, 2015-2018.
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Table B. Prevalence of select underlying medical conditions associated with severe COVID-19 iliness, by race and Hispanic origin and sex: United States, 2015-2018

All Non-Hispanic white Non-Hispanic black Non-Hispanic Asian Hispanic

Underlying medical condition Male Female Male Female Male Female Male Female Male Female

Percent (95% CI)

Hypertension . ............... 51.0 241.6 1850.3 2339.0 45658 5 45656.8 1851.8 2343.3 1850.7 2339.7
(48.5-53.6) (39.6-43.7) (46.8-53.9) (36.3-41.9) (55.5-61.4) (54.0-59.7) (47.8-55.7) (39.4-47.2) (47.6-53.7) (37.2-42.3)

Obesity . ........coooiiii... 40.4 415 441.4 345391 14538.6 2456556 356135 35616.0 3444 2 34647.0
(36.8-44.1) (38.9-44.2) (36.6-46.3) (35.4-42.8) (35.0-42.2) (52.4-58.8) (10.7-16.7) (13.4-18.9) (40.9-47.7) (43.8-50.2)

Severe obesity .. ............. 6.2 210.5 146.4 23410.2 1475 245616.2 3561 4 3560.9 145.8 234110
(5.1-7.5) (9.1-12.2) (5.0-8.1) (8.3-12.3) (6.0-9.2) (13.7-19.0) (0.5-3.1) (0.3-2.2) (3.9-8.3) (9.3-12.8)

Smoking . ............. ..., 130.9 219.9 1.34531.6 245218 145644 6 24525 9 1,3619.1 23,564 2 13622 4 2346917
(28.4-33.4) (18.2-21.6) (28.3-35.1) (18.8-25.0) (40.8-48.6) (22.5-29.5) (14.4-24.5) (2.9-6.1) (19.1-26.1) (9.5-14.3)

Diabetes . ................... 17.2 213.2 15155 23510.9 518.8 4619.5 20.4 3514.4 36232 4619.8
(15.2-19.3) (11.3-15.2) (12.5-18.8) (8.6-13.6) (15.3-22.6) (16.2-23.2) (15.8-25.6) (10.7-18.9) (19.8-26.8) (16.7-23.2)

Serious heart disease. ......... 15.0 210.8 1415.3 23499 13.9 4614.4 1610.6 235656 13.0 “11.5
(13.2-16.8) (9.3-12.5) (12.9-18.0) (8.1-12.0) (11.3-16.8) (11.4-17.8) (7.5-14.5) (3.5-8.3) (10.8-15.6) (9.2-14.1)

Asthma..................... 5.8 211.9 5.7 245127 1.457.9 24513.8 34.6 35654 1348 234,68 9
(5.0-6.6) (10.4-13.7) (4.4-7.2) (10.6-15.1) (6.0-10.1) (11.8-15.9) (2.9-7.0) (3.9-7.2) (3.3-6.6) (7.6-10.4)

Chronic kidney disease. . . ...... 5.7 26.8 5.8 24572 56.9 457.6 5.2 3632 %4.5 364.4
(4.8-6.6) (5.9-7.8) (4.7-7.1) (6.0-8.6) (5.4-8.6) (6.1-9.5) (3.4-7.6) (1.5-5.8) (3.3-6.0) (3.4-5.6)

COPD.......ooviiiiii 4.8 5.6 455.0 456.3 4.5 455.4 3561 1 3616 463.2 3627
(3.8-5.9) (4.4-7.0) (3.9-6.3) (4.6-8.4) (3.3-6.0) (4.0-7.1) (0.5-2.2) (0.8-2.8) (1.9-4.9) (1.7-3.9)

At least one condition. .. ....... 179.9 270.8 1.379.0 23468.8 45,688 2 45684.9 1,3571.6 23,5652 1 1,3480.5 284711
(75.8-83.6) (67.4-73.9) (73.0-84.2) (63.9-73.4) (83.8-91.7) (80.7-88.5) (65.0~77.6) (46.3-57.8) (76.4-84.2) (67.4-74.6)

At least two conditions . .. ... ... 48.2 2427 1.449.7 23.440.0 1.4553.8 245662 2 1,35630.8 2356233 3446.7 3441.7
(44.0-52.5) (39.1-46.4) (43.7-55.8) (34.6-45.6) (49.1-58.5) (57.8-66.4) (25.4-36.6) (17.5-29.8) (42.2-51.1) (36.8-46.7)

At least three conditions. . ... ... 20.5 20.3 419.8 3418.6 14245 245632 5 1,35613.0 285673 420.5 34195
(18.2-23.0) (18.1-22.8) (16.4-23.4) (15.7-21.7) (20.6-28.7) (28.4-36.8) (8.9-18.1) (4.7-10.8) (16.3-25.2) (16.3-23.1)

'Significantly different from females.

2Significantly different from males.

3Significantly different from non-Hispanic black persons.
4Significantly different from non-Hispanic Asian persons.
5Significantly different from Hispanic persons.
8Significantly different from non-Hispanic white persons.

NOTES: Data from the National Health and Nutrition Examination Survey; all estimates except sample sizes are weighted. Korn and Graubard 95% confidence intervals (Cl) were calculated. Hypertension was defined as mean (less than or equal to three
measurements) systolic blood pressure greater than or equal to 130 mmHg or mean (less than or equal to three measurements) diastolic blood pressure greater than or equal to 80 mmHg, or self-reported current hypertension medication use. Obesity was defined
as BMI greater than or equal to 30. Severe obesity was defined as BMI greater than or equal to 40. Smoking was defined as self-reported smoking at least 100 cigarettes over a lifetime and currently smoking every day or some days, or serum cotinine greater than
10 ng/mL. This definition could potentially capture users of tobacco products that are not burned (for example, smokeless tobacco and e-cigarettes) or that do not use smoked tobacco products. Diabetes was defined as self-reported diabetes or fasting plasma
glucose greater than or equal to 126 mg/dL, or hemoglobin A1c greater than or equal to 6.5%. Adults aged 40 and over self-reported serious heart disease, defined as diagnosed congestive heart failure, coronary heart disease, angina, or heart attack, as well as
angina grades 1 or 2 determined by the Rose Angina Questionnaire. Asthma was defined as self-reported asthma. Chronic kidney disease was defined as estimated glomerular filtration rate (eGFR) less than 60 (stages 3—4), excluding eGFR less than 15 (stage
5), and using a forward equation for adjustment because of methods changes. COPD is chronic obstructive pulmonary disease and was defined as self-reported diagnosed COPD, emphysema, or current chronic bronchitis. Unless specified as crude, estimates
were age adjusted to the projected 2000 U.S. Census population using the direct method and the age groups 20-39, 40-64, and 65 and over. Pregnant women were excluded from hypertension, obesity, severe obesity, diabetes, and chronic kidney disease.

SOURCE: National Center for Health Statistics, National Health and Nutrition Examination Survey, 2015-2018.
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capture undiagnosed conditions (10,11).
For example, 2013-2016 NHANES
data showed that 30.7% of adults with
diabetes were undiagnosed (11), and

in 2019, an estimated 90% of adults
with CKD were unaware (12) of their
condition.

Limitations of the study include that
NHANES response rates have declined,;
however, weighting adjustments have
been shown to minimize errors from
nonresponse and sample variation
(13). Also, the prevalence of several
conditions that increase the risk of severe
COVID-19 (including pregnancy, solid
organ transplants, sickle cell, and Down
syndrome) could not be evaluated given
that they were not included in NHANES
or sample sizes were too small to make
statistically reliable estimates (2—4).

Evidence has shown that racial and
ethnic minority groups have an increased
risk of severe illness and death associated
with COVID-19 (3). NHANES measured
data show that some of these groups also
have higher rates of select conditions that
increase risk of severe COVID-19 illness.
Understanding populations at highest risk
for severe COVID-19-related illness is
important for understanding the health
burden and for informing prevention
strategies.
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