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Objectives: Equitable access to severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) testing is important for reducing dis-
parities. We sought to examine differences in the health care setting
choice for SARS-CoV-2 testing by race/ethnicity and insurance.
Options included traditional health care settings and mobile testing
units (MTUs) targeting communities experiencing disproportionately
high coronavirus disease 2019 (COVID-19) rates.

Methods: We conducted a retrospective, observational study among
patients in a large health system in the Southeastern US. Descriptive
statistics and multinomial logistic regression analyses were em-
ployed to evaluate associations between patient characteristics and
health care setting choice for SARS-CoV-2 testing, defined as: (1)
outpatient (OP) care; (2) emergency department (ED); (3) urgent
care (UC); and (4) MTUs. Patient characteristics included race/
ethnicity, insurance, and the existence of an established relationship
with the health care system.

Results: Our analytic sample included 105,386 adult patients tested
for SARS-CoV-2. Overall, 55% of patients sought care at OP, 24%
at ED, 12% at UC, and 9% at MTU. The sample was 58% White,
24% Black, 11% Hispanic, and 8% other race/ethnicity. Black pa-
tients had a higher likelihood of getting tested through the ED
compared with White patients. Hispanic patients had the highest
likelihood of testing at MTUs. Patients without a primary care
provider had a higher relative risk of being tested through the ED
and MTUs versus OP.

Conclusions: Disparities by race/ethnicity were present in health
care setting choice for SARS-CoV-2 testing. Health care systems
may consider implementing mobile care delivery models to reach
vulnerable populations. Our findings support the need for systemic

change to increase primary care and health care access beyond short-
term pandemic solutions.
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The novel coronavirus disease 2019 (COVID-19) pandemic
has impacted over 195,000,000 persons worldwide as of

July 2021.1 In the United States, the burden of COVID-19 has
been felt more among minority and low-income populations,
who have faced a higher prevalence of disease and mortality
than White and high-income populations.2,3 Racial and eco-
nomic disparities in COVID-19 are multifactorial, influenced by
social determinants of health and the cumulative impact of
structural racism.4–6 Early testing for severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) is critical to protect
against the viral spread by facilitating early isolation and allows
for earlier intervention to improve COVID-19 outcomes.7,8

Early data indicated disparate access to SARS-CoV-2 testing,
with Black patients being more likely to be tested in an emer-
gency department (ED) or inpatient setting compared with an
ambulatory setting and less likely to receive any testing com-
pared with White patients.2,9,10 Disparities in testing access may
reflect barriers to health care unequally impacting racial/ethnic
minority populations, such as less health insurance coverage,
transportation difficulties, or living in neighborhoods lacking
medical facilities.6,11,12 However, there has been an increased
positivity rate among racial/ethnic minority patients who are
tested,13 emphasizing the need for more evidence to understand
where patients seek testing for SARS-CoV-2. This is particularly
valuable for the Southern region of the US, where there are
higher proportions of minority and uninsured residents and
lower health care quality compared with other US regions.14,15

Considering the historical context, the South continues to feel
the impact of structural racism on disparate health care out-
comes, making it an important geographical area of study.16

In response to SARS-CoV-2 testing inequities, health care
systems implemented new care delivery models, including mobile
testing units (MTUs) and community-based drive-through sites, to
reach underserved patients in highly impacted communities.17,18

Mobile clinic models are an effective platform for reaching
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underserved populations that can be adapted to specific care
needs.19,20 Atrium Health, a large integrated health care system in
the Southeast, implemented MTUs that deployed to areas identified
as “hotspots” with the highest SARS-CoV-2 positivity rates be-
ginning in mid-April 2020.21 In partnership with community
stakeholders, Atrium Health expanded health care access options
by providing testing at local churches and other trusted community
settings. At the time of deployment, increasing access to testing
among the local Hispanic community was a priority, given the
disproportionately high positivity rates among that population.

Our study fills a gap in the existing literature by exam-
ining differences in health care setting choice for SARS-CoV-2
testing within a health care system offering various test setting
options. Our primary aim was to examine racial/ethnic differ-
ences in health care setting for SARS-CoV-2 testing, and the
secondary aim was to explore the role of a patient’s socio-
economic status (SES), measured by insurance status,22 as well
as neighborhood deprivation, and having a primary care pro-
vider (PCP) relationship. Options for testing included MTUs,
outpatient (OP) care, ED, and urgent care (UC) settings.

STUDY DATA AND METHODS

Study Setting
Atrium Health is a large, integrated health care system

in the Southeast US with 42 hospitals and > 1500 care

locations in North Carolina, South Carolina, and Georgia.
The study was approved by the Institutional Review Board at
Atrium Health.

Data
Electronic medical records and billing data were ob-

tained from Atrium Health’s Enterprise Data Warehouse.
Data were extracted for patients aged 18 or older tested for
SARS-CoV-2 between April 12, 2020, and September 30,
2020 (n= 176,471). There was only one observation (which
was the first test) per patient. Patients were excluded if they
received a SARS-CoV-2 antibody test to focus on acute in-
fection. Patients were excluded if test circumstances sug-
gested that they had limited autonomy in choice of test setting
including: (1) institutionalized patients (eg, skilled nursing or
correctional facilities); (2) those tested for workplace ex-
posure, where the choice of testing location may have been
made by their employer, or (3) tested for preprocedural rea-
sons or planned hospital admission. Patients tested through
the ED and then admitted to the hospital remained in the
sample. The sample was limited to patients residing in North
Carolina or South Carolina (due to lack of MTU access in
Georgia) and to patients with a documented insurance status.
The final analytic sample comprised 105,386 patients, which
is diagramed in Figure 1.

FIGURE 1. Flow diagram of the final analytic sample with inclusion and exclusion criteria. COVID-19 indicates coronavirus disease
2019; NC, North Carolina; SC, South Carolina.
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The outcome variable of interest was the health care
setting for SARS-CoV-2 testing, defined as the location of a
patient’s first test order with 4 categories: (1) OP care; (2)
UC; (3) ED; or (4) MTU. Patients who chose the OP setting
called their provider’s office or a call center and were either
tested at the OP office or at an external testing site for testing
ordered by their provider. Patients who chose UC could either
walk into an UC facility or make a same-day appointment and
be tested onsite. Patients could also walk into an ED facility
and be tested onsite. Last, starting in mid-April 2020, patients
could get tested without an appointment by going to an MTU.

Our main explanatory variable of interest was self-
reported race/ethnicity, which was categorized as Hispanic,
White, Black, or Other (all non-Hispanic). Our secondary ex-
planatory variable of interest, insurance status at the time of the
patient’s first SARS-CoV-2 test, was categorized as commer-
cial, Medicaid, uninsured, Medicare, dual Medicare-Medicaid,
or Other (payers that did not align with major insurance cate-
gories). Neighborhood disadvantage was measured using the
Area Deprivation Index (ADI), a validated index used to study
disparities in care and outcomes, constructed from publicly
available data using 17 indicators of poverty, educational at-
tainment, and housing quality to measure community
characteristics.23–25 We calculated a continuous ADI score by
census tract using the American Community Survey 5-year
2014–2018 estimates,26 with each state serving as a reference
area for localized rankings. The continuous score was grouped
into quintiles (Q1–Q5), with Q1 representing affluent com-
munities with the lowest level of social deprivation. Patient
addresses were geo-coded to a census tract level and merged
with ADI quintiles.27 Patients with missing addresses, or those
with P.O. Box listed as an address, were flagged as missing and
not excluded from the sample.

Additional characteristics included sex, age, co-
morbidity burden measured by the Charlson Comorbidity
Index (CCI) indicator for CCI ≥ 1 (3-y look back period from
the date of the test; CCI not age-adjusted),28 asymptomatic
status, and history of ED visits and hospitalizations in
6 months before March 1, 2020. Having an established pri-
mary care relationship was measured by having an attributed
PCP at Atrium Health at the time of the testing encounter. To
capture patients living in the public health priority regions
prioritized for MTU site locations,29 we categorized patient
residence as within an MTU priority location or not.

Statistical Analysis
Descriptive statistics both by race/ethnicity and the

health care settings for SARS-CoV-2 testing were reported.
Multinomial logistic regression analysis was used to assess
associations between health care setting for COVID-19 test-
ing and race/ethnicity. Adjusted models included insurance,
ADI quintiles, missing ADI, residence in the MTU priority
areas, sex, age, CCI, asymptomatic status, PCP attribution,
and prior ED and hospital utilization, with and without in-
teractions between race/ethnicity and insurance. Given the
use of insurance status as a measure for SES, we chose to
stratify the sample by insurance to better examine differences
in a health care setting for testing by race/ethnicity within
each insurance group and by proxy between those of similar

SES. The adjusted model was estimated separately for each
insurance group stratum. In all models, OP was the reference
health care setting outcome alternative. SEs were adjusted for
clustering at the census tract level.

Estimates were exponentiated and reported as relative
risk ratios (RRRs). An example follows: the RRR reporting
the relative risk of choosing ED versus OP for Black patients
compared with White patients is computed as the ratio of the
relative risk of seeking care at ED versus OP if Black (nu-
merator) over the relative risk of seeking care at ED versus
OP if White (denominator, reference category). The relative
risk is the ratio of probabilities of seeking care at ED and OP.
RRR> 1 implies a higher relative risk of choosing ED versus
OP for Black compared with White patients, and RRR< 1
implies a smaller relative risk. Estimates from the stratified
models were used to predict probabilities of each choice for
each combination of race/ethnicity and insurance group while
keeping the remaining variables at their observed values;
average probabilities in each insurance group were presented
graphically. Analyses were conducted using Stata 15 and R,
version 4.0.2.30 The ADI was estimated using the R
“sociome” package.31

STUDY RESULTS

Descriptive Statistics
The study population was 58% White, 24% Black, and

11% Hispanic patients. The sample was 58% female, and 19%
were aged 65 years or older. The majority (47%) had commercial
insurance, 21% were uninsured, 10% had Medicaid, 17% had
Medicare, and 4% had dual Medicare-Medicaid. A higher per-
centage of Black and Hispanic patients than White patients were
uninsured, did not have a PCP, and lived in a community with
high area deprivation (Supplemental Digital Content—Table S1,
http://links.lww.com/MLR/C344).

Most patients accessed SARS-CoV-2 testing through OP
(55%) or ED (24%), followed by UC (12%) and MTU (9%)
(Table 1). Among patients who chose OP, 64% were White,
20% were Black, and 7% were Hispanic. Among patients who
chose the ED, 53% were White, 35% were Black, and 10%
were Hispanic. The MTU patients were predominantly
Hispanic (46%), followed by White (25%) and Black (22%)
patients. Of UC patients, 67% were White, 21% were Black,
and 9% were Hispanic. Patients living in the most
disadvantaged census tract (Q5 ADI) were disproportionately
represented at MTUs and EDs, comprising 23% of patients
tested at MTUs and 22% tested at ED. Medicaid patients and
those with prior ED visits and hospitalizations were
disproportionately represented in the ED setting compared
with OP setting, while uninsured patients and those without a
PCP were disproportionately represented at MTU. All
differences were statistically significant.

Multinomial Logistic Regression Analyses
In the nonstratified models, the relative risk of seeking

SARS-CoV-2 testing through the ED versus OP was higher if
the patient was Black or Hispanic compared with White, and
if the patient had any other payment source (Medicaid,
Medicare, or uninsured) compared with commercial insurance
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(Supplemental Digital Content—Table S2, http://links.lww.
com/MLR/C344). The relative risk of seeking testing through
the MTU versus OP was higher if the patient was Black or
Hispanic compared with White and if the patient was un-
insured or had Medicare compared with commercial in-
surance.

Adjusted Models Stratified by Insurance Group
Average predicted probabilities of outcomes by race,

computed from the adjusted model estimates, are displayed
separately for each insurance group in Figure 2 and in
Supplemental Digital Content—Table S3 (http://links.lww.
com/MLR/C344). Commercially insured and Medicare pop-
ulations were most likely to seek testing at OP regardless
of race/ethnicity. In the Medicaid population, White and
Hispanic patients had a higher predicted probability of getting
tested at OP than ED, while Black patients were more likely
to seek care at the ED (47%) than OP (37%). White and Black

uninsured patients were most likely to seek care at OP (55%
and 45%, respectively), while uninsured Hispanic patients
were most likely to seek care at MTU (45%). Comparatively,
uninsured White and Black patients had a lower predicted
probability of using MTU. In all insurance groups, except for
dual Medicare-Medicaid, the predicted probability of seeking
care at OP and UC was highest if the patient was White. In all
insurance categories, the predicted probability of seeking care
at the ED was highest if the patient was Black. In all in-
surance categories, except for Medicare, the predicted prob-
ability of seeking care at MTU was highest if the patient was
Hispanic.

Many patient characteristics were associated with
health care setting choice (Table 2). Having a PCP was
associated with a lower relative risk of seeking care at ED
versus OP and MTU versus OP in all insurance groups, and
UC versus OP in the commercially insured and uninsured
groups. The relative risk of seeking care at ED versus OP was

TABLE 1. Patient Characteristics by Health Care Setting for SARS-CoV-2 Testing (N=105,386)
Setting [n (%)]

Characteristics OP ED UC MTU Total [n (%)] P

Total 58,183 (55.2) 24,912 (23.6) 12,567 (11.9) 9724 (9.2) 105,386
Race/ethnicity
White 37,220 (64.0) 13,116 (52.6) 8353 (66.5) 2438 (25.1) 61,127 (58.0) < 0.001
Black 11,723 (20.1) 8631 (34.6) 2637 (21.0) 2089 (21.5) 25,080 (23.8)
Hispanic 3956 (6.8) 2479 (10.0) 1069 (8.5) 4436 (45.6) 11,940 (11.3)
Other 5284 (9.1) 686 (2.8) 508 (4.0) 761 (7.8) 7239 (6.9)

Sex
Male 22,988 (39.5) 11,383 (45.7) 5304 (42.2) 4418 (45.4) 44,093 (41.8) < 0.001
Female 35,195 (60.5) 13,529 (54.3) 7263 (57.8) 5306 (54.6) 61,293 (58.2)

Age
18–25 7590 (13.0) 2881 (11.6) 2680 (21.3) 1628 (16.7) 14,779 (14.0) < 0.001
26–34 9345 (16.1) 3750 (15.1) 2776 (22.1) 2047 (21.1) 17,918 (17.0)
35–44 9812 (16.9) 3727 (15.0) 2330 (18.5) 2166 (22.3) 18,035 (17.1)
45–54 11,033 (19.0) 3919 (15.7) 2160 (17.2) 1789 (18.4) 18,901 (17.9)
55–64 9670 (16.6) 3858 (15.5) 1452 (11.6) 1173 (12.1) 16,153 (15.3)
65–74 6922 (11.9) 3319 (13.3) 797 (6.3) 643 (6.6) 11,681 (11.1)
75–84 3016 (5.2) 2341 (9.4) 319 (2.5) 252 (2.6) 5928 (5.6)
85+ 795 (1.4) 1117 (4.5) 53 (0.4) 26 (0.3) 1991 (1.9)

Insurance
Commercial 31,693 (54.5) 6225 (25.0) 8488 (67.5) 3180 (32.7) 49,586 (47.1) < 0.001
Uninsured 10,304 (17.7) 5750 (23.1) 1396 (11.1) 4966 (51.1) 22,416 (21.3)
Medicaid 4189 (7.2) 4251 (17.1) 1196 (9.5) 626 (6.4) 10,262 (9.7)
Dual MM 1571 (2.7) 2193 (8.8) 224 (1.8) 113 (1.2) 4101 (3.9)
Medicare 9741 (16.7) 5972 (24.0) 1073 (8.5) 757 (7.8) 17,543 (16.6)
Other insurance 685 (1.2) 521 (2.1) 190 (1.5) 82 (0.8) 1478 (1.4)

Has PCP 32,639 (56.1) 9832 (39.5) 6174 (49.1) 2904 (29.9) 51,549 (48.9) < 0.001
Prior ED visits 10,989 (18.9) 11,388 (45.7) 2270 (18.1) 1445 (14.9) 26,092 (24.8) < 0.001
Prior hospitalization 5312 (9.1) 5902 (23.7) 703 (5.6) 503 (5.2) 12,420 (11.8) < 0.001
CCI≥ 1 19,751 (33.9) 14,857 (59.6) 2782 (22.1) 1626 (16.7) 39,016 (37.0) < 0.001
Asymptomatic 12,728 (21.9) 1223 (4.9) 1504 (12.0) 2017 (20.7) 17,472 (16.6) < 0.001
ADI quintiles
Q1 17,449 (30.0) 3495 (14.0) 3504 (27.9) 1830 (18.8) 26,278 (24.9) < 0.001
Q2 11,551 (19.9) 4018 (16.1) 2508 (20.0) 2019 (20.8) 20,096 (19.1)
Q3 9003 (15.5) 4195 (16.8) 2215 (17.6) 1389 (14.3) 16,802 (15.9)
Q4 9554 (16.4) 5495 (22.1) 1924 (15.3) 1475 (15.2) 18,448 (17.5)
Q5 6520 (11.2) 5499 (22.1) 1594 (12.7) 2246 (23.1) 15,859 (15.0)
Missing 4106 (7.1) 2210 (8.9) 822 (6.5) 765 (7.9) 7903 (7.5)

MTU priority area 11,528 (19.8) 6228 (25.0) 2157 (17.2) 4677 (48.1) 24,590 (23.3) < 0.001

Prior ED visits and hospitalization were measured during 6 months before March 1, 2020.
ADI indicates Area Deprivation Index, with Q1 indicating lowest depravity; CCI≥ 1, Charlson Comorbidity Index score ≥ 1; ED, emergency department; MM, Medicaid and

Medicare insurance; MTU, mobile testing unit; OP, outpatient; PCP, primary care physician; UC, urgent care.
P-values from χ2 tests.
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FIGURE 2. Predicted probability of health care setting for COVID-19 testing by race/ethnicity, stratified by insurance status:
commercial (A); uninsured (B); Medicaid (C); dual Medicaid and Medicare (D); Medicare (E). The visualization depicts predicted
probabilities and 95% confidence intervals. Estimates from the adjusted stratified models were used to predict probabilities of each
health care setting for COVID-19 testing for combinations of race/ethnicity and insurance status while keeping the remaining
variables at their observed values. COVID-19 indicates coronavirus disease 2019; ED, emergency department; MTU, mobile testing
unit; OP, outpatient; UC, urgent care.
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TABLE 2. Multinomial Logistic Regression Estimates of Health Care Setting for SARS-CoV-2 Testing, Stratified by Insurance Status
Commercial Uninsured Medicaid Dual MM Medicare

Explanatory Variables RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI RRR 95% CI

ED vs. OP setting
Race (reference=White)

Black 2.09* 1.92, 2.29 1.84* 1.65, 2.05 1.36* 1.21, 1.53 1.18* 1.00, 1.38 1.39* 1.24, 1.56
Hispanic/Latino 1.73* 1.52, 1.97 1.95* 1.72, 2.22 0.78* 0.65, 0.92 0.70 0.50, 1.00 1.19 0.91, 1.56
Other 0.65* 0.55, 0.76 0.22* 0.18, 0.27 0.46* 0.33, 0.64 0.88 0.61, 1.26 0.96 0.74, 1.24

ADI quintiles (reference=Q1)
Q2 1.35* 1.18, 1.53 1.46* 1.21, 1.76 1.41* 1.15, 1.75 1.18 0.88, 1.59 1.42* 1.20, 1.68
Q3 1.58* 1.37, 1.82 2.12* 1.78, 2.52 1.67* 1.36, 2.05 1.04 0.77, 1.42 1.58* 1.33, 1.88
Q4 1.66* 1.41, 1.94 2.37* 2.00, 2.81 1.72* 1.40, 2.11 1.00 0.72, 1.40 1.68* 1.42, 1.99
Q5 1.99* 1.72, 2.30 2.95* 2.49, 3.49 2.03* 1.67, 2.48 1.28 0.94, 1.73 1.91* 1.58, 2.31
Missing 1.74* 1.48, 2.05 2.20* 1.77, 2.74 2.23* 1.75, 2.83 1.13 0.80, 1.60 1.69 1.40, 2.04
MTU priority area 0.92 0.83, 1.02 0.97 0.85, 1.10 1.15 1.00, 1.32 1.12 0.93, 1.35 0.96 0.83, 1.11

Age (reference= 18–25 or < 75)
26–34 0.81* 0.73, 0.90 1.22* 1.08, 1.39 0.93 0.82, 1.06
35–44 0.79* 0.72, 0.87 1.22* 1.06, 1.39 1.03 0.90, 1.18
45–54 0.79* 0.71, 0.87 0.97 0.84, 1.11 0.96 0.80, 1.14
55–64 0.78* 0.70, 0.86 0.91 0.78, 1.06 0.85 0.72, 1.01
65–74 0.79* 0.65, 0.96 0.59* 0.43, 0.81 1.12 0.75, 1.69
75–84 0.81 0.45, 1.45 0.37* 0.21, 0.64 0.57 0.25, 1.30 1.25 0.96, 1.64 1.50* 1.38, 1.63
85+ 1.83 0.53, 6.40 0.54 0.22, 1.32 0.73 0.22, 2.38 1.32 0.87, 2.00 2.94* 2.38, 3.62
Female 0.69* 0.65, 0.74 0.62* 0.57, 0.66 0.74* 0.66, 0.83 0.87 0.75, 1.01 0.82* 0.77, 0.88
Asymptomatic 0.23* 0.20, 0.27 0.17* 0.14, 0.20 0.20* 0.16, 0.25 0.22 0.16, 0.31 0.19* 0.15, 0.23
CCI≥ 1 2.00* 1.86, 2.14 3.03* 2.70, 3.39 1.67* 1.50, 1.86 1.64* 1.35, 2.00 3.26* 0.93, 3.63
Has PCP 0.39* 0.36, 0.42 0.35* 0.31, 0.40 0.37* 0.34, 0.42 0.53* 0.44, 0.65 0.47* 0.43, 0.52
Prior ED use 2.43* 2.25, 2.62 3.24* 2.94, 3.56 2.03* 1.83, 2.25 1.75* 1.52, 2.02 1.65* 1.51, 1.79
Prior hospitalization 1.31* 1.17, 1.45 1.42* 1.20, 1.67 1.41* 1.25, 1.60 1.49* 1.28, 1.74 1.81* 1.66, 1.98
Constant 0.22* 0.19, , 0.25 0.25* 0.21, , 0.29 0.69* 0.56, 0.85 0.82 0.60, 1.13 0.18* 0.16, 0.2

UC vs. OP setting
Race (reference=White)

Black 1.11* 1.02, 1.20 1.08 0.90, 1.30 1.08 0.90, 1.30 1.00 0.71, 1.42 0.91 0.73, 1.14
Hispanic/Latino 1.26* 1.11, 1.43 1.37* 1.13, 1.66 0.89 0.70, 1.13 1.14 0.62, 2.09 1.26 0.80, 1.98
Other 0.50* 0.44, 0.58 0.24 0.18, 0.31 0.75 0.47, 1.20 0.73 0.30, 1.76 0.72 0.45, 1.15

ADI quintiles (reference=Q1)
Q2 1.08 0.95, 1.21 1.32* 1.02, 1.70 1.15 0.89, 1.50 1.38 0.76, 2.52 1.28 0.99, 1.67
Q3 1.18 0.97, 1.43 1.40* 1.04, 1.88 1.35* 1.01, 1.80 0.84 0.48, 1.47 1.38* 1.05, 1.82
Q4 0.99 0.83, 1.19 1.27 0.96, 1.68 1.02 0.76, 1.37 1.08 0.61, 1.91 1.14 0.86, 1.51
Q5 1.28* 1.03, 1.61 1.84* 1.33, 2.56 1.19 0.88, 1.59 0.86 0.47, 1.54 1.18 0.87, 1.61
Missing 1.13 0.95, 1.34 1.12 0.82, 1.52 1.03 0.73, 1.47 0.89 0.44, 1.84 1.30 0.98, 1.73
Crescent 0.81* 0.73, 0.90 0.63* 0.51, 0.79 0.94 0.77, 1.16 0.83 0.54, 1.29 0.79 0.62, 1.01

Age (reference= 18–25 or <75)
26–34 0.81* 0.74, 0.88 1.06 0.91, 1.25 0.75* 0.64, 0.88
35–44 0.63* 0.58, 0.69 0.96 0.81, 1.13 0.63* 0.53, 0.75
45–54 0.57* 0.52, 0.61 0.63* 0.52, 0.77 0.47* 0.37, 0.61
55–64 0.44* 0.40, 0.49 0.54* 0.42, 0.69 0.24* 0.17, 0.33
65–74 0.33* 0.27, 0.42 0.63 0.39, 1.02 0.13* 0.03, 0.54
75–84 0.36* 0.19, 0.67 0.08* 0.01, 0.54 0.11* 0.01, 0.81 0.76 0.46, 1.26 1.02 0.88, 1.19
85+ 0.00* 0.00, 0.00 0.00* 0.00, 0.00 0.27 0.03, 2.33 0.40 0.14, 1.11 0.71 0.48, 1.06
Female 0.84* 0.79, 0.88 0.65* 0.58, 0.73 1.18 1.00, 1.41 1.63* 1.15, 2.31 1.07 0.95, 1.22
Asymptomatic 0.49* 0.44, 0.54 0.29* 0.23, 0.36 0.28* 0.22, 0.36 0.52* 0.31, 0.85 0.57* 0.45, 0.72
CCI ≥ 1 0.73* 0.68, 0.78 0.90 0.75, 1.08 0.80* 0.68, 0.94 0.40* 0.30, 0.54 0.62* 0.54, 0.71
Has PCP 0.60* 0.56, 0.64 1.42* 1.24, 1.62 0.93 0.80, 1.07 1.27 0.92, 1.75 1.01 0.87, 1.17
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Prior ED use 0.95 0.88, 1.02 1.24* 1.06, 1.44 0.96 0.82, 1.11 1.19 0.87, 1.62 0.85 0.72, 1.01
Prior hospitalization 0.75* 0.66, 0.84 0.69* 0.52, 0.93 0.71* 0.59, 0.85 0.63 0.44, 0.90 0.82 0.67, 1.01
Constant 0.74* 0.67, 0.82 0.20* 0.16, 0.26 0.46* 0.35, 0.62 0.21* 0.11, 0.39 0.14* 0.12, 0.1

MTU vs. OP setting
Race (reference=White)

Black 1.65* 1.47, 1.86 1.45* 1.23, 1.71 1.76* 1.32, 2.36 4.69* 2.43, 9.05 5.48* 4.32, 6.94
Hispanic/Latino 5.27* 4.60, 6.03 10.75* 9.33, 12.40 7.96* 5.95, 10.63 4.57* 1.85, 11.27 3.90* 2.49, 6.09
Other 1.07 0.89, 1.29 0.86 0.69, 1.07 2.55* 1.68, 3.87 1.72 0.42, 7.01 2.34* 1.50, 3.64

ADI quintiles (reference=Q1)
Q2 1.05 0.88, 1.26 0.97 0.78, 1.22 0.83 0.57, 1.22 1.47 0.44, 4.94 1.42 0.96, 2.10
Q3 1.02 0.82, 1.28 1.09 0.87, 1.36 0.97 0.63, 1.49 1.74 0.54, 5.61 1.29 0.85, 1.98
Q4 0.88 0.69, 1.13 0.85 0.68, 1.07 0.93 0.62, 1.38 1.49 0.52, 4.28 1.56* 1.03, 2.37
Q5 1.24* 1.02, 1.50 1.12 0.90, 1.38 0.88 0.61, 1.29 1.98 0.71, 5.52 1.94* 1.32, 2.86
Missing 1.04 0.82, 1.31 0.94 0.72, 1.23 1.03 0.65, 1.62 0.84 0.22, 3.21 1.32 0.81, 2.15
Crescent 2.03* 1.76, 2.35 1.76* 1.52, 2.03 2.42* 1.93, 3.02 3.04* 1.67, 5.54 3.60* 2.74, 4.74

Age (reference= 18–25 or <75)
26–34 0.92 0.80, 1.05 1.15* 1.01, 1.31 0.83 0.65, 1.06
35–44 0.89 0.78, 1.01 1.16* 1.00, 1.34 0.95 0.73, 1.24
45–54 0.94 0.82, 1.07 1.04 0.90, 1.20 1.12 0.83, 1.52
55–64 0.95 0.81, 1.10 1.06 0.91, 1.25 1.30 0.93, 1.84
65–74 0.95 0.71, 1.27 0.98 0.72, 1.34 0.61 0.24, 1.58
75–84 0.80 0.29, 2.16 0.83 0.51, 1.35 0.00* 0.00, 0.00 1.40 0.74, 2.65 1.33* 1.09, 1.61
85+ 0.00* 0.00, 0.00 0.43 0.17, 1.07 0.00* 0.00, 0.00 1.26 0.41, 3.88 0.50* 0.29, 0.89
Female 0.92* 0.85, 0.99 0.88* 0.81, 0.96 0.97 0.78, 1.19 0.76 0.52, 1.13 0.88 0.76, 1.02
Asymptomatic 0.96 0.87, 1.07 0.67* 0.59, 0.76 0.98 0.76, 1.27 1.04 0.60, 1.78 0.94 0.73, 1.22
CCI≥ 1 0.72* 0.65, 0.80 0.64* 0.56, 0.74 0.72* 0.57, 0.89 0.73 0.45, 1.18 0.62* 0.53, 0.74
Has PCP 0.63* 0.58, 0.69 0.50* 0.44, 0.57 0.60* 0.50, 0.73 1.19 0.73, 1.94 0.68* 0.56, 0.82
Prior ED use 0.93 0.84, 1.03 0.85* 0.74, 0.97 0.95 0.78, 1.16 1.13 0.77, 1.65 0.95 0.78, 1.16
Prior hospitalization 0.82* 0.68, 0.98 1.05 0.85, 1.29 0.95 0.72, 1.25 0.70 0.44, 1.09 0.83 0.66, 1.04

Constant 0.10* 0.08, 0.12 0.18* 0.15, 0.22 0.08* 0.05, 0.12 0.01* 0.00, 0.04 0.03* 0.02, 0.05

ADI indicates Area Deprivation Index; CCI≥ 1, Charlson Comorbidity Index score ≥ 1; CI, confidence interval; ED, emergency department; MM, Medicaid and Medicare insurance; MTU, mobile testing unit; OP, outpatient;
PCP, primary care physician; RRR, relative risk ratio; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; UC, urgent care.

*P< 0.05.
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higher if the patient lived in a more disadvantaged
community, had comorbidities, had used the ED or was
hospitalized in 6 months before the pandemic, and it was
lower if the patient was asymptomatic. The relative risk of
seeking care at UC versus OP was lower if the patient was
hospitalized before the pandemic or was asymptomatic. The
relative risk of seeking testing at MTU versus OP was lower
if the patient had comorbidities (in all insurance groups but
dual Medicaid-Medicare), had used the ED before the
pandemic (among uninsured), or was asymptomatic (among
uninsured).

DISCUSSION
We sought to describe differences by race/ethnicity in

the health care setting for SARS-CoV-2 testing while exam-
ining the role of insurance status and other patient charac-
teristics. Disparities by race/ethnicity were present regardless
of the patient’s insurance status or other characteristics. We
found that Black patients were more likely than White pa-
tients to access testing through the ED in every insurance
group, while Hispanic patients were more likely to access
testing through the MTU than White and Black patients in all
insurance groups, except for Medicare. Living in a more
deprived neighborhood increased the relative risk of getting
tested at ED versus OP. Finally, regardless of race/ethnicity
and insurance group, having a PCP was associated with a
lower relative risk of accessing testing through the ED, UC,
or MTU than through the OP setting.

Our findings are consistent with literature documenting
disparities in health care access by race/ethnicity. While
evidence of disparities in SARS-CoV-2 testing locations is
emerging, 2 prior studies found higher use of ED testing sites
among Black patients than White patients.2,10 Research ex-
ploring health care utilization prepandemic found higher rates
of ED use among Black compared with White patients.5,32,33

Structural racism and the accumulation of historical experi-
ences with inequitable treatment,16,34 and poor communica-
tion can disincentivize Black persons from engaging with the
health care system, including primary care.35,36 It is notable
that the disparities persisted in a health care setting for testing
despite the deliberate efforts of health systems to provide
testing choices outside of the ED for at-risk communities
through outreach campaigns.37

Differences in a health care setting for SARS-CoV-2
testing by race/ethnicity were present within every insurance
group. Even among commercially insured patients, which
generally represents patients with better access to care and
higher SES than those with Medicaid or uninsured patients,
Black and Hispanic patients were still more likely than White
patients to access testing through the ED. Prior research has
found that patients of lower SES tend to use more ED care
than OP care.38,39 Our results may suggest that the com-
mercially insured population in this study have a more het-
erogeneous economic status than would be suggested by
insurance status alone. Compared with patients with other
types of insurance, Black and White patients with Medicaid
had a higher likelihood of accessing a SARS-CoV-2 test
through the ED. Given that SARS-CoV-2 testing is free, this
pattern may represent past familiarity with the health care

system. Prior evidence shows that Medicaid patients face
barriers to OP care, such as transportation,11 and lower ac-
ceptance rates by providers.40 Since Black patients are
overrepresented in Medicaid in our sample, policies and in-
terventions to improve access to OP care for patients with
Medicaid may help mitigate disparities.

Deploying MTUs was a novel health care delivery
approach in response to testing disparities.21 Our results
suggest that the MTUs successfully connected the vulner-
able and underserved to testing. The MTUs were the most
likely health care setting for Hispanic and uninsured patients
to access testing. This may be attributed to specific aspects
of the outreach efforts and differences in care delivery
through this model. Information and site schedules for the
MTUs were available in both English and Spanish and
distributed through Web sites, local radio, and stakeholder
organizations in the Hispanic community. It was explicitly
stated that a patient’s immigration status would never be
reported and that insurance was not required. Noncitizens
may be more likely to avoid seeking care in the ED due to
concerns about their immigration status being revealed.41

Therefore, while the immigration status of the Hispanic
population in this study is unknown, it is possible that,
particularly for uninsured patients, this messaging may have
impacted the decision to use the MTU for some patients.
Also, the MTU location varied weekly based on what
geographic areas had high COVID-19 prevalence. Sub-
sequently, the increased test positivity rate among the His-
panic population in the study setting and the convenience of
use for members of the essential workforce during that time
may have also contributed to increased MTU usage.42 The
success of the MTU in reaching populations that historically
face barriers to care may have additional implications for
other care delivery, including for COVID-19 vaccination, as
racial/ethnic minority patients may experience reduced ac-
cess to vaccines, and could also combat vaccine hesitancy
by partnering within trusted community sites.43,44

Independent of race/ethnicity and insurance, we found
that patients who did not have a PCP had a higher relative risk of
seeking testing at the ED, UC, and MTU sites compared with
OP care, consistent with prior literature that having a PCP is
associated with decreased ED utilization.45,46 In the summer of
2020, Atrium Health was able to operationalize the benefit of
having an established PCP to reach patients in community
clinics and provided them information on how to use OP care
for testing.37 However, similar to published literature, in our
study, a lower percentage of Black and Hispanic patients had a
PCP compared with White patients. Primary care clinics are
often not located in predominately minority communities or in
communities with lower median income levels.12 This may also
explain our result showing the association between higher
neighborhood deprivation and increased risk of testing through
the ED. The Affordable Care Act’s Medicaid expansion to the
lowest income group of uninsured patients is associated with
decreased barriers to having a personal doctor and decreased ED
use.47,48 Increasing access to a PCP, for example, through
Medicaid expansion in North Carolina and South Carolina or by
addressing the scarcity of primary care facilities in underserved
areas, may help address disparities in testing and other care.
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The study results may also have more generalizable
implications related to factors impacting health care–seeking
behaviors postpandemic. This study supports the assertion
that the provision of insurance alone is important but may not
be sufficient to bridge the care gap across racial/ethnic
groups. Developing community-based interventions aimed at
connecting patients to a PCP may be key to addressing bar-
riers to care; however, patients may still face obstacles if other
factors related to care access remain poorly described. More
research is needed to better understand how patients make
decisions about their health care, including the impact of
travel time to a facility, wait time, convenient hours of op-
eration, direct and indirect medical costs, and trust. The ap-
plication of advanced analytical methods such as discrete
choice analysis methods would also improve the evidence
base. In addition, more qualitative research is needed to
provide the lived experience context that is traditionally un-
measured in quantitative analyses.

Our study results should be interpreted in the context of
its limitations. First, the use of the multinomial logistic re-
gression model assumes the independence of irrelevant al-
ternatives. It is possible that this assumption was violated in
our model, however, because our study objective described
the association between patient characteristics and choices
among a fixed set of alternatives, we consider the model
appropriate for this objective. Second, patient’s health was
proxied through asymptomatic status, CCI score, and past ED
and hospital utilization. However, there are unobserved
components of health status not captured in this analysis,
including illness severity at the time of testing, and thus un-
observed heterogeneity bias may be present. The results
should be generalized to other populations with caution be-
cause they are specific to the population of one regional
health system. Finally, we excluded patients tested for
workplace exposure given that employers may have chosen
testing site location; for example, on occasion, MTUs were
deployed to construction sites for employee testing.49 How-
ever, it is possible that in doing so, this exclusion may have
omitted patients who had an individual choice for testing
location, impacting study results. Our exclusion criteria,
however, also is a strength of our study by limiting the study
population to those patients who likely had autonomy in the
testing location choice. In addition, while we refer to the
location health care setting as a choice, the patient choice can
be impacted by many factors, some of which including sat-
isfaction with primary care or perceived convenience, were
not able to be captured in this analysis.

In conclusion, the health care setting through which pa-
tients accessed SARS-CoV-2 testing varied by patient race/eth-
nicity and insurance status. Our results imply that the MTUmodel
is a possible approach to addressing health care access disparities,
particularly for the uninsured Hispanic population. Health care
systems may consider implementing mobile delivery models for
patient care, including COVID vaccination clinics, to reach pa-
tients who lack insurance or do not have a PCP. The consistency
of our findings with previous prepandemic studies showing health
care access disparities supports the need for systemic change to
increase primary care and health care access for vulnerable
communities beyond short-term pandemic solutions.
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