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Abstract 

Background: Understanding health care experiences during the COVID-19 pandemic may provide insights into 
patient needs and inform policy. The objective of this study was to describe health care experiences by race and social 
determinants of health.

Methods: We conducted a telephone survey (July 6, 2020-September 4, 2021) among 9492 Black and White par-
ticipants in the longitudinal REasons for Geographic And Racial Differences in Stroke cohort study, age 58–105 years, 
from the continental United States. Among participants with symptoms of COVID-19, outcomes were: 1. Sought 
care or advice for the illness; 2. Received a SARS-CoV-2 test for the illness; and 3. Tested positive. Among participants 
without symptoms of COVID-19, outcomes were: 1. Wanted a test; 2. Wanted and received a test; 3. Did not want 
but received a test; and 4. Tested positive. We examined these outcomes overall and in subgroups defined by race, 
household income, marital status, education, area-level poverty, rural residence, Medicaid expansion, public health 
infrastructure ranking, and residential segregation.

Results: The average age of participants was 76.8 years, 36% were Black, and 57% were female. Among participants 
with COVID-19 symptoms (n = 697), 74% sought care or advice for the illness, 50% received a SARS-CoV-2 test, and 
25% had a positive test (50% of those tested). Among participants without potential COVID-19 symptoms (n = 8795), 
29% wanted a SARS-CoV-2 test, 22% wanted and received a test, 8% did not want but received a test, and 1% tested 
positive; a greater percentage of participants who were Black compared to White wanted (38% vs 23%, p < 0.001) and 
received tests (30% vs 18%, p < 0.001) and tested positive (1.4% vs 0.8%, p = 0.005).

Conclusions: In this national study of older US adults, many participants with potential COVID-19 symptoms and 
asymptomatic participants who desired testing did not receive COVID-19 testing.

Keywords: COVID-19, Social determinants of health, Health care access

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
People of color in the United States have been dispro-
portionately affected by the COVID-19 pandemic [1–4]. 
Black individuals have an age-adjusted 10% higher rate 
of COVID-19, 3.8-fold higher rate of hospitalization, and 
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2.0-fold higher rate of mortality compared to White indi-
viduals [5]. These disparities in COVID-19 and its atten-
dant mortality are hypothesized to arise from multiple 
levels of racism which lead to disparities in social deter-
minants of health (SDOH), characteristics of individu-
als’ social and physical environments that contribute to 
health inequities [6–13]. Racism and SDOH amplify the 
impact of the COVID-19 pandemic on vulnerable popu-
lations through greater risk of exposure, greater preva-
lence of factors that increase the risk of severe disease, 
and less access to appropriate health care [2, 3, 9, 10, 13–
18]. Black individuals are more likely to be uninsured and 
to face barriers to accessing health care [8, 9], and struc-
tural and implicit bias may lead to inequitable provision 
of health care and worse outcomes [19].

Several studies have examined rates of SARS-CoV-2 
testing by race/ethnicity using data from health systems 
[20, 21]. However, data are sparse on the health care 
experience during the COVID-19 pandemic from the 
patient perspective. Understanding the role of race and 
SDOH in experiences of care may identify subpopula-
tions at greatest risk during the COVID-19 pandemic and 
future pandemics, and inform patient needs and commu-
nity- and national-level policies to protect the most vul-
nerable people. The REasons for Geographic and Racial 
Differences in Stroke (REGARDS) cohort study, which 
includes community-dwelling Black and White adults 
from across the continental United States (US) recruited 
in 2003–2007 with current mean age 77 years (range 
58–105), collected data on SDOH prior to the COVID-19 
pandemic [22]. Beginning in the summer of 2020, during 
semi-annual follow-up, the REGARDS participants com-
pleted surveys about their experiences with SARS-CoV-2 
testing and changes in access to care. The objective of this 
study was to describe patterns in experiences with health 
care during the COVID-19 pandemic by race and SDOH.

Methods
Study population
The study population was drawn from participants in 
the REGARDS study, details of which have been previ-
ously published [22]. In brief, REGARDS was designed to 
investigate the reasons for high rates of stroke mortality 
among Black Americans and individuals in the South-
eastern US. In 2003–2007, 30,239 participants from the 
48 contiguous states of the US were identified from com-
mercial lists and recruited using mailings and telephone 
calls, with oversampling of Black individuals and indi-
viduals living in the Southeastern US. Individuals were 
eligible if they self-identified as Black or White race, 
non-Hispanic ethnicity, and age 45 years or older. The tel-
ephone response rate was 33% and the cooperation rate 
was 49% [23]. Participants completed a computer assisted 

telephone interview (CATI) and brief in-home physi-
cal exam at baseline and received $30 US as an incentive 
[22]. Approximately 10 years after baseline (2013–2016), 
16,146 participants (63% of surviving Black participants 
and 72% of surviving White participants) completed a 
second computer assisted telephone interview and in-
person assessment [24]; the incentive for the second 
in-person assessment was up to $100 US. The data col-
lection instruments, available at https:// www. uab. edu/ 
soph/ regar dsstu dy/, were developed for the REGARDS 
study, adapted from widely used surveys. Since recruit-
ment, participants have been interviewed every 6 months 
for assessment of health events and cognitive function. 
Beginning July 6, 2020, a survey module was added to the 
6-month follow-up calls to assess SARS-CoV-2 testing, 
COVID-19 illness, and experiences of health care dur-
ing the pandemic (Additional file 1). At that time, there 
were approximately 11,000 participants still in active 
follow-up, mean age 76.9 years (range 58–105). The cur-
rent analysis included participants who completed this 
survey module as of September 4, 2021. For participants 
who completed the survey module more than once, we 
selected the first survey completed.

The REGARDS study was approved by institutional 
review boards (IRB) at the participating institutions. All 
participants provided written informed consent. In order 
to abide by its obligations with the National Institutes of 
Health National Institute of Neurologic Disorders and 
Stroke (NIH/NINDS) and the IRB of the University of 
Alabama at Birmingham, REGARDS facilitates data shar-
ing through formal data use agreements. Any investigator 
is welcome to request the REGARDS data and documen-
tation through this process. Requests for data access may 
be sent to the REGARDS study at regar dsadm in@ uab. 
edu.

Assessment of SDOH
As in previous publications in the REGARDS study pop-
ulation, we evaluated SDOH in the domains described 
in the Healthy People 2020 Framework [12, 25]. Specifi-
cally, we anticipated that less than high school education, 
being unmarried, annual household income <$35,000, 
residence in a ZIP code (US postal code) with > 25% of 
individuals below the federal poverty line, rural resi-
dence, living in a state without Medicare expansion or 
with limited public health infrastructure and greater resi-
dential segregation would be associated with less access 
to health care including SARS-CoV-2 testing. Education 
was reported by participants during the baseline tele-
phone interview. Annual household income and marital 
status were self-reported during the baseline and second 
interviews. We used responses from the second inter-
view, except for those participants missing data for whom 
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the first interview responses were included (income: 
n = 341; marital status: n = 389). As in prior work, we 
included an income “not reported category” because a 
substantial proportion of participants declined to report 
income [25]. Participant residential addresses at baseline 
and the second assessment were geocoded using ArcGIS 
and a minimum match score of 90; the match rate was 
97% [26]. The distribution of REGARDS participants’ 
addresses has been described in a previous publication 
[23]. We used the 2010 Rural Urban Commuting Area 
(RUCA) codes to identify those living in rural areas, 
except for individuals for whom address was not avail-
able at the second assessment [27]. For these 306 partici-
pants, rurality was defined from the first visit using the 
2000 RUCA classification [27]. For measures of Medicaid 
expansion and public health infrastructure, addresses at 
the second in-home assessment were used, except for 417 
participants who had available geocoded addresses at the 
first but not second assessments. At the state level, we 
examined whether the participant lived in a state that did 
not expand Medicaid (Alabama, Florida, Georgia, Kan-
sas, Mississippi, North Carolina, South Carolina, South 
Dakota, Tennessee, Texas, Wisconsin, Wyoming) and 
whether the participant lived in a state with poor public 
health infrastructure (Arkansas, Florida, Louisiana, New 
Mexico, Mississippi, Nevada, South Carolina, Texas, Ten-
nessee). Public health infrastructure was based on Amer-
ica’s Health Rankings, a state-level composite measure of 
public health status [28]. As in prior work, states in the 
bottom 20th percentile of the ranking for 8 or more years 
during the ten-year period 1993–2002 were considered 
to have poor public health infrastructure [25]. Residen-
tial segregation was assessed using the dissimilarity index 
from the geocoded address at baseline with information 
from the 2000 US Census [29]. The dissimilarity index 
ranges from 0 to 1, where larger values indicate a greater 
degree of residential segregation. For presentation, the 
dissimilarity index was dichotomized at the median value 
(0.50). ZIP code level poverty was also assessed using 
baseline participant address and information from the 
2000 US Census.

Assessment of other characteristics
Date of birth was reported during the baseline tel-
ephone interview and used to calculate age at the time 
of survey administration. Hypertension was defined as 
systolic blood pressure ≥ 140 mmHg, diastolic blood 
pressure ≥ 90 mmHg, or self-report of use of antihyper-
tensive medications at baseline or the 10-year follow-up 
visit. Diabetes was defined at baseline or 10-year follow-
up as fasting blood glucose ≥126 mg/dl (or a glucose 
≥200 mg/dl among those who did not fast) or self-report 
of use of glucose lowering medications. History of stroke, 

coronary heart disease, and heart failure were based 
on self-report of physician diagnoses at baseline or the 
10-year follow-up or clinician-adjudicated events dur-
ing follow-up [23, 30, 31]. Cigarette smoking and body 
mass index were assessed at the 10-year follow-up visit; 
baseline values were used for 428 participants missing 
follow-up visit information on cigarette smoking and 709 
participants missing follow-up visit information on body 
mass index.

Health care experiences during the COVID‑19 pandemic
The survey module included early questions from the 
Centers for Disease Control and Prevention and the 
National Institute of Health recommended common data 
elements for COVID-19, adapted for telephone adminis-
tration (Additional file 1). The time referent for the survey 
was the prior 6 months. Additional file 2 Fig. 1 illustrates 
the survey logic. Among participants who reported an 
illness with symptoms of COVID-19 (fever, cough sore 
throat, chills, muscle pain, loss of taste or smell, or short-
ness of breath or difficulty breathing), we examined the 
following outcomes: 1. Sought care or advice for the ill-
ness; 2. Received a SARS-CoV-2 test for the illness; and 3. 
Tested positive. Among participants who did not report 
an illness with symptoms of COVID-19, we examined 
the following outcomes: 1. Wanted a SARS-CoV-2 test; 
2. Wanted and received a SARS-CoV-2 test; 3. Did not 
want but received a SARS-CoV-2 test; and 4. Tested posi-
tive. Among all participants, we examined participant 
characteristics by self-reported subjective COVID-19 
and self-reported positive SARS-CoV-2 test. Addition-
ally, we examined the impact of the pandemic on access 
to health care; survey options were “No change”, “Mild. 
Appointments moved to telehealth”, “Moderate. Delays 
or cancellations in appointments and/or delays in getting 
prescriptions; changes have minimal impact on health.”, 
and “Severe. Unable to access needed care resulting in 
moderate to severe impact on health.”

Statistical analysis
We calculated the percentage of participants experienc-
ing each of the COVID-19 related outcomes overall and 
by race and each of the SDOH. We used chi-square tests 
for categorical variables and ANOVA for continuous 
variables to evaluate whether differences between groups 
were statistically significant. Participants missing data on 
a characteristic were excluded from the analysis for that 
characteristic. For each variable, data were missing for 
< 5% of participants. In secondary analyses, we standard-
ized the population to the age, race, sex, and geographic 
distribution from the US Census 2020 estimated popula-
tion age 58 years or older residing in the 48 contiguous 
states, who were not Hispanic, and who reported Black 
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or White race [32]. Strata for calculating weights were 
defined by age (58–74, 75–84, and ≥ 85 years), sex, race, 
and Southeastern states (Alabama, Arkansas, Georgia, 
Louisiana, Mississippi, North Carolina, South Carolina, 
and Tennessee) versus others. Statistical significance 
of differences between groups for standardized esti-
mates were tested using bivariate logistic regression with 
inverse probability of sampling weights and robust stand-
ard errors. Additionally, we stratified the study popula-
tion by calendar year of survey administration (2020 or 
2021) and tested for differences across years using chi-
square tests. Analyses were performed using SAS version 
9.4 (Cary, NC) and Stata version 17.0 (College Station, 
TX). Two-sided p-values < 0.05 were considered statisti-
cally significant.

Results
Study population
Among 9492 participants who completed the REGARDS 
COVID-19 survey module, the average age was 76.8 years 

(range 58–105 years), 92% were age 65 years or older, 
36% were Black, and 57% were female (Table 1). Partici-
pants resided in 1279 counties across the 48 continental 
United States. Thirty percent of participants had income 
<$35,000 per year, 6% had less than high school educa-
tion, 39% were unmarried, 16% lived in ZIP code areas 
where > 25% of residents were below the federal poverty 
limit, 17% lived in rural areas, 33% lived in states with 
poor public health infrastructure, and 54% lived in states 
that did not expand Medicaid. Illnesses with COVID-19 
symptoms were reported by 697 participants (7%). Par-
ticipants who reported illness with COVID-19 symptoms 
were slightly younger, had higher body mass index, and 
more commonly had diabetes and history of coronary 
heart disease compared to participants who did not 
report such an illness.

Participants reporting COVID‑19 symptoms
Among the 697 participants reporting an illness with 
COVID-19 symptoms, 514 (74%) sought care or advice 

Table 1 Characteristics of REGARDS participants by self-report of illness with COVID-19  symptomsa

a Numbers in table are N (column %) or mean ± SD. There were missing data for education (n = 1), area-level poverty (n = 166), rural residence (n = 101), residential 
segregation (n = 7), cigarette smoking (n = 5), BMI (n = 6). Data were complete for all other variables

Overall (N = 9492) Illness with COVID‑19 symptoms

Yes (N = 697) No (N = 8795)

Age, y 76.8 ± 7.8 74.8 ± 7.3 77.0 ± 7.8

Sex

 Male 4041 (42.6%) 278 (39.9%) 3763 (42.8%)

 Female 5451 (57.4%) 419 (60.1%) 5032 (57.2%)

Race

 Black 3416 (36.0%) 238 (34.1%) 3178 (36.1%)

 White 6076 (64.0%) 459 (65.9%) 5617 (63.9%)

Income < $35,000 2876 (30.3%) 216 (31.0%) 2660 (30.2%)

Unmarried 3725 (39.2%) 257 (36.9%) 3468 (39.4%)

Less than high school education 558 (5.9%) 39 (5.6%) 519 (5.9%)

Area-level poverty > 25% 1488 (16.0%) 116 (17.0%) 1372 (15.9%)

Rural residence 1584 (16.9%) 133 (19.4%) 1451 (16.7%)

Poor public health infrastructure 3136 (33.0%) 246 (35.3%) 2890 (32.9%)

Medicaid non-expansion state 5131 (54.1%) 372 (53.4%) 4759 (54.1%)

Higher residential segregation 4744 (50.0%) 323 (46.4%) 4421 (50.3%)

Cigarette smoking

 Current 611 (6.4%) 35 (5.0%) 576 (6.6%)

 Past 3827 (40.3%) 305 (43.8%) 3522 (40.1%)

 Never 5049 (53.2%) 356 (51.2%) 4693 (53.4%)

BMI, kg/m2 29.4 ± 6.4 30.5 ± 6.8 29.3 ± 6.4

Diabetes 2155 (22.7%) 196 (28.1%) 1959 (22.3%)

Hypertension 6277 (66.1%) 473 (67.9%) 5804 (66.0%)

History of stroke 574 (6.1%) 46 (6.6%) 528 (6.0%)

History of coronary heart disease 1868 (19.7%) 170 (24.4%) 1698 (19.3%)

History of heart failure 167 (1.8%) 13 (1.9%) 154 (1.8%)
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for that illness, 349 (50%) received a SARS-CoV-2 test for 
that illness, and 173 participants had a positive SARS-
CoV-2 test (25%) (Fig.  1 and Additional file  2 Table  1). 
Of participants tested, 50% (173 of 349) tested posi-
tive. Compared to urban residents, a higher percentage 
of participants residing in rural areas sought care or 
advice for an illness with COVID-19 symptoms (83% vs 
72%, p = 0.03), received a SARS-CoV-2 test (62% vs 48%, 
p = 0.002), and tested positive (35% vs 23%, p = 0.004). 
A higher percentage of participants in states with poor 
public health infrastructure, compared to better, received 
SARS-CoV-2 testing (59% vs 45%, p = < 0.001) and tested 
positive for SARS-CoV-2 (30% vs 22%, p = 0.01). A higher 
percentage of participants living in areas with > 25% pov-
erty tested positive than participants in lower poverty 
areas (32% vs 23%, p = 0.047). Differences by other char-
acteristics were not statistically significant.

When standardized to the age, sex, and geographic dis-
tribution of the US population, a higher percentage of 
Black compared to White participants received SARS-
CoV-2 tests (58% vs 44%, p = 0.02) and tested positive 
(34% vs 20%, p = 0.007) (Additional file 2 Table 1a). Com-
pared to participants responding to the survey in 2020, 
the percentage of participants reporting seeking care or 
advice in 2021 was slightly higher (77% vs 73%, p = 0.03), 
and the percentage receiving SARS-COV-2 tests (67% vs 
44%, p < 0.001) and testing positive (47% vs 16%, p < 0.001) 
was substantially higher (Additional file  2 Table  1b and 
c). Compared to White participants, Black participants 
reported higher proportion of positive tests in 2020 (22% 
vs 14%, p = 0.01) and lower proportion of positive tests 
in 2021, though the difference between Black and White 
participants was not statistically significant in 2021 (40% 
vs 51%, p = 0.14).

Fig. 1 Race, social determinants of health, and SARS-CoV-2 testing among participants in the REasons for Geographic And Racial Differences in 
Stroke study who reported illness with symptoms of COVID-19



Page 6 of 11Levitan et al. BMC Public Health         (2021) 21:2255 

Participants not reporting COVID‑19 symptoms
Of the 8795 participants who did not report an ill-
ness with COVID-19 symptoms, 2525 (29%) reported 
wanting SARS-CoV-2 testing, 1972 (22%) wanted and 
received a test, and 744 (8%) had a SARS-CoV-2 test 
despite not reporting wanting one (Fig.  2 and Addi-
tional file 2 Table 2). Among the participants who did not 
report COVID-19 symptoms, 85 had a positive SARS-
CoV-2 test (1% of participants not reporting COVID-19 
symptoms; 3% of those tested). A higher percentage of 
Black compared to White participants reported want-
ing a SARS-CoV-2 test (38% vs 23%, p < 0.001), receiving 
a SARS-CoV-2 test (30% vs 18%, p < 0.001), and test-
ing positive compared to White participants (1.4% vs 
0.8%, p = 0.005). A greater percentage of lower-income 
participants reported testing positive (1.4% vs 0.8%, 
p = 0.03) compared to higher income participants. Being 

unmarried, compared to married, was associated with a 
greater percentage of participants reporting wanting a 
SARS-CoV2 test (30% vs 28%, p = 0.003) and receiving 
a test (24% vs 22%, p = 0.03). Individuals with less than 
high school education reported testing positive more 
commonly than individuals with high school education 
or greater (2.3% vs 0.9%, p = 0.001). Rural compared to 
urban residence was associated with a lower percent-
age desiring testing (26% vs 29%, p = 0.008). Area-level 
poverty > 25% and greater residential segregation were 
associated with higher percentage reporting desire and 
receipt of testing.

Patterns of reporting wanting SARS-CoV-2 tests, 
receiving tests, and testing positive were similar when 
standardized to the age, sex, and geographic distribution 
of the US population (Additional file  2 Table  2a). Com-
pared to participants who completed the survey in 2020, 

Fig. 2 Race, social determinants of health, and SARS-CoV-2 testing among participants in the REasons for Geographic And Racial Differences in 
Stroke study who did not report illness with symptoms of COVID-19



Page 7 of 11Levitan et al. BMC Public Health         (2021) 21:2255  

a higher percentage of participants completing the sur-
vey in 2021  reported wanting a SARS-CoV-2 test (37% 
vs 26%, p < 0.001), wanting and receiving a test (30% vs 
20%, p < 0.001), receiving a test despite not wanting one 
(10% vs 8%, p < 0.001), and testing positive (1.5% vs 0.8%, 
p = 0.002) (Additional file 2 Table 2b and c).

Subjective report of COVID‑19
Of the 279 total participants reporting a positive SARS-
CoV-2 test, 74 (27%) reported that they did not think 
they had COVID-19, of whom 23 reported an illness with 
symptoms of COVID-19. Compared to participants test-
ing positive who thought they had COVID-19 (n = 205), 
participants who did not think they had COVID-19 
were more commonly Black, low income, unmarried, 
and female (Table 2). Among the 9213 participants with-
out a positive SARS-CoV-2 test, 297 reported that they 

thought they had COVID-19; 100 (34%) of those partici-
pants reported an illness with symptoms of COVID-19 
and 140 (47%) received SARS-CoV-2 testing.

Changes in access to care
Overall, 51% of participants reported no change in access 
to care during the COVID-19 pandemic, 22% reported 
mild changes, 25% reported moderate changes, and 1% 
reported severe changes (Fig.  3 and Additional file  2 
Table 3). Reporting no change in access to care was more 
common in Black than White participants (53% vs 50%, 
p = 0.01), those with income <$35,000 compared to 
≥$35,000 (57% vs 46%, p < 0.001), unmarried compared 
to married participants (53% vs 50%, p = 0.005), individu-
als with less than high school education compared to 
high school or greater (70% vs 50%, p < 0.001), residence 
with area-level poverty > 25% compared to ≤25% (55% 

Table 2 Characteristics of REGARDS participants by subjective report of COVID-19 and report of results of testing for SARS-CoV-2a

a Numbers in table are N (column %) or mean ± SD
b Comparison across 4 groups defined by positive SARS-CoV-2 and subjective report of COVID-19, using chi-squared tests for categorical variables and ANOVA for 
continuous variables

Positive SARS‑CoV‑2 test Yes (N = 279) No (N = 9213) P‑valueb

Subjective report of COVID‑19 Yes (N = 205) No (N = 74) Yes (N = 297) No (N = 8916)

Illness with COVID-19 symptoms 171 (83.4%) 23 (31.1%) 100 (33.7%) 403 (4.5%) < 0.001

Received SARS-CoV-2 testing 205 (100%) 74 (100%) 140 (47.1%) 2799 (31.4%) < 0.001

Age, y 73.3 ± 7.1 77.6 ± 7.6 73.0 ± 7.3 77.0 ± 7.8 < 0.001

Sex 0.01

 Male 91 (44.4%) 25 (33.8%) 102 (34.3%) 3823 (42.9%)

 Female 114 (55.6%) 49 (66.2%) 195 (65.7%) 5093 (57.1%)

Race 0.003

 Black 76 (37.1%) 42 (56.8%) 105 (35.4%) 3193 (35.8%)

 White 129 (62.9%) 32 (43.2%) 192 (64.6%) 5723 (64.2%)

Income < $35,000 69 (33.7%) 30 (40.5%) 92 (31.0%) 2685 (30.1%) 0.23

Unmarried 67 (32.7%) 36 (48.7%) 115 (38.7%) 3507 (39.3%) 0.09

Less than high school education 12 (5.9%) 10 (1.8%) 18 (6.1%) 518 (5.8%) 0.048

Area-level poverty > 25% 48 (23.8%) 12 (16.9%) 45 (15.4%) 1383 (15.8%) 0.02

Rural residence 48 (23.9%) 15 (20.5%) 52 (17.8%) 1469 (16.6%) 0.04

Poor public health infrastructure 81 (39.5%) 28 (37.8%) 105 (35.4%) 2922 (32.8%) 0.13

Medicaid non-expansion state 112 (54.6%) 51 (68.9%) 150 (50.5%) 4818 (54.0%) 0.04

Higher neighborhood segregation 94 (45.9%) 37 (50.0%) 158 (53.2%) 4455 (50.0%) 0.45

Cigarette smoking 0.56

 Current 13 (6.4%) 6 (8.1%) 15 (5.1%) 557 (6.5%)

 Past 90 (44.1%) 29 (39.2%) 109 (36.7%) 3599 (40.4%)

 Never 101 (49.5%) 39 (52.7%) 173 (58.3%) 4736 (53.1%)

BMI, kg/m2 30.8 ± 7.4 30.3 ± 6.2 30.7 ± 6.8 29.3 ± 6.4 < 0.001

Diabetes 63 (30.7%) 18 (24.3%) 68 (22.9%) 2006 (22.5%) 0.049

Hypertension 134 (65.4%) 53 (71.6%) 184 (62.0%) 5906 (66.2%) 0.33

History of stroke 13 (6.3%) 4 (5.4%) 18 (6.1%) 539 (6.1%) 0.99

History of coronary heart disease 43 (21.0%) 16 (21.6%) 60 (20.2%) 1749 (19.6%) 0.93

History of heart failure 2 (1.0%) 3 (4.1%) 5 (1.7%) 157 (1.8%) 0.39
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vs 50%, p = 0.006), rural compared to urban (57% vs 50%, 
p < 0.001), those in states with poor public health infra-
structure compared to better public health infrastructure 
(54% vs 50%, p < 0.001), and Medicaid non-expansion 
states compared to Medicare expansion states (53% vs 
49%, p = 0.002). Patterns were similar when standardized 
to the age, race, sex, and geographic distribution of the 
US (Additional file  2 Table  3a). A greater percentage of 
participants who completed the survey in 2021 reported 
no change (56%) compared to those who completed the 
survey in 2020 (49%, p < 0.001) (Additional file 2 Table 3b 
and c).

Discussion
In this large, national US sample of Black and White older 
adults from the geographically diverse REGARDS cohort, 
our results showed several important findings regarding 
experiences with health care during the COVID-19 pan-
demic. First, only 74% of participants who had symptoms 
consistent with COVID-19 sought care or advice for that 
illness and only 50% received a SARS-CoV-2 test. These 
patterns were largely consistent across race and a broad 
range of characteristics reflecting participants’ social and 
physical environment. Among those participants who 
did not report COVID-19 symptoms, nearly a quarter 

of participants who wanted SARS-CoV-2 testing did 
not receive it. This lack of testing has likely contributed 
to under-ascertainment and subsequently underestima-
tion of COVID-19 illness and SARS-CoV-2 infection. 
Additionally, nearly one third of participants who had a 
positive test for SARS-CoV-2 reported that they did not 
think they had COVID-19. Finally, a greater percentage 
of participants who were Black, had income <$35,000, 
were unmarried, and had less than high school education 
reported no change in usual health care received during 
the pandemic compared to participants without these 
characteristics. A greater percentage of participants who 
lived in a rural area, high-poverty area, a state with poor 
public health infrastructure, or Medicaid non-expansion 
state reported no change in usual health care received 
during the pandemic as compared to participants not liv-
ing in these areas.

In this study, a substantial proportion of participants 
who were symptomatic did not receive testing for SARS-
CoV-2, particularly among participants responding to the 
survey in 2020. Early in the pandemic when many hos-
pitals were overwhelmed with severe cases of COVID-19 
and testing capacity was extremely limited, the US Cent-
ers for Disease Control and Prevention recommended 
that individuals with mild symptoms self-isolate and 

Fig. 3 Social determinants of health and impact of the COVID-19 pandemic on access to care among participants in the REasons for Geographic 
And Racial Differences in Stroke study. Survey options were “No change”, “Mild. Appointments moved to telehealth”, “Moderate. Delays or 
cancellations in appointments and/or delays in getting prescriptions; changes have minimal impact on health.”, and “Severe. Unable to access 
needed care resulting in moderate to severe impact on health”
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that testing be prioritized for hospitalized patients, high-
risk individuals, and health care workers [33]. However, 
confirmation of SARS-CoV-2 infection can promote 
improved adherence to infection control behaviors such 
as handwashing and mask-wearing, as well as isolation of 
infected persons and self-quarantine of contacts. While 
there were some differences in receipt of SARS-CoV-2 
testing by race and SDOH, our findings suggest that bar-
riers to testing were experienced broadly. Importantly, 
the overall dearth of SARS-CoV-2 testing may have had 
a disproportionately negative impact on higher-risk pop-
ulations in which the percentage of test positivity was 
higher, including Black Americans [34]. Our finding that 
Black participants were more likely to receive testing and 
report positive SARS-CoV-2 tests, consistent with prior 
reports [17, 20, 21, 35, 36], raises the possibility of a high 
prevalence of underreporting of symptoms and unde-
tected SARS-CoV-2 infection and COVID-19 in Black 
persons. Studies examining patterns in SARS-CoV-2 
antibody formation will provide a greater understanding 
of the scope of the pandemic, and the differential impact 
of limited testing on vulnerable populations.

We found that nearly a third of participants who 
reported a positive SARS-CoV-2 test reported that they 
did not think that they had COVID-19. Our survey did 
not distinguish between symptomatic COVID-19 illness 
and the causative virus SARS-CoV-2. While many of 
these individuals likely had asymptomatic infections [37], 
these findings may also in part reflect skepticism and dis-
trust. Understanding sources of skepticism and distrust 
and developing strategies to mitigate them is important 
for effective pandemic mitigation efforts and vaccination 
campaigns.

Contrary to our expectations, we found that Black indi-
viduals and those with SDOH associated with barriers to 
health care more commonly reported no change in access 
to medical care related to the pandemic as compared to 
White individuals and individuals without these SDOH. 
This finding may reflect limited access to care prior to 
the pandemic, such that the pandemic did not yield a dis-
cernible effect. This potential explanation is supported 
by a prior report that residents of ZIP codes with lower 
(compared to higher) income and with higher (compared 
to lower) racial or ethnic minority populations had less 
health care utilization prior to the pandemic and expe-
rienced smaller changes in health care utilization during 
the pandemic [38].

This study primarily included older adults who nearly 
all had health insurance and who had been enrolled in 
a longitudinal health research study for over a decade, 
which limits the generalizability of the findings. Age and 
health insurance may modify the associations of race and 
SDOH with experiences during the pandemic. More than 

90% of the participants in the REGARDS study were aged 
65 years or older at the time of survey administration 
and therefore eligible for Medicare coverage, a federal 
health insurance program for older US adults. Indeed, 
few REGARDS participants report being uninsured 
[39]. Many older adults have established relationships 
with health care professionals facilitating access to care 
throughout the pandemic. Additionally, long-term par-
ticipation in a health research study may reflect greater 
access to and engagement with health care resources. 
Future studies should examine racial and SDOH-related 
disparities in experiences of health care during the 
COVID-19 pandemic among younger populations and 
uninsured populations.

Strengths of this study include the large population of 
Black and White adults who reported their experiences 
of health care during the COVID-19 pandemic. Partici-
pants were from a large number of counties across the 
US and had pre-pandemic assessment of SDOH. There 
are also several limitations. These analyses relied solely 
on self-reported information regarding COVID-19 symp-
toms and SARS-CoV-2 testing. Participants with ongoing 
severe COVID-19 or serious residual symptoms might 
not yet have completed the REGARDS study COVID-19 
survey. Both mortality and severe COVID-19 are more 
common among Black than White individuals [5], which 
could have caused bias by race and SDOH. We did not 
have information about changes in residence during the 
pandemic which could potentially lead to misclassifica-
tion of geographically defined SDOH. However, partici-
pants in REGARDS move infrequently; between study 
enrollment (2003–2007) and December 2017, 74% of the 
population had the same residential address. The survey 
did not contain questions about mask-wearing, physi-
cal distancing, or other infection risk mitigation strate-
gies. There are many SDOH that we could not assess. In 
particular, we had limited information on social isola-
tion, social networks, and living arrangements, which are 
important SDOH that have been impacted, sometimes 
dramatically, by the pandemic and mitigation efforts [40]. 
Finally, the pandemic has had complex geographic and 
temporal variation, which is reflected in the differences 
between responses in 2020 vs 2021. Because participants 
were asked to report experiences over the prior 6 months, 
we are not able to fully capture temporal variation. Addi-
tionally, we did not have sufficient sample size to exam-
ine variation at the scale of states or smaller geographic 
units. These limitations could obscure modification of 
the associations of race and SDOH with health care expe-
riences by local pandemic conditions. However, the tim-
ing of survey administration was random with respect to 
race, SDOH, geography, and other participant character-
istics so estimates reflect time-averaged experiences.
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Conclusion
In this population of older Black and White US adults 
participating in a long-term health research study, sub-
stantial proportions of participants with COVID-19 
symptoms and those without symptoms who desired 
testing did not receive SARS-CoV-2 testing. These find-
ings reflect barriers to ensuring optimal medical care for 
this population that need to be addressed as the COVID-
19 pandemic unfolds and after the pandemic ends.
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