S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Annals of Epidemiology 58 (2021) 7-14

Annal(s)
Epidemiology

Contents lists available at ScienceDirect

Annals of Epidemiology

journal homepage: www.annalsofepidemiology.org

Original article

L)

Check for
updates

Regional and socioeconomic predictors of perceived ability to access
coronavirus testing in the United States: results from a nationwide
online COVID-19 survey

Shahmir H. Ali, BA?, Yesim Tozan, PhDP, Abbey M. Jones, MPH¢, Joshua Foreman, PhD*¢,
Ariadna Capasso, MFA<, Ralph ]. DiClemente, PhD**

A Department of Social & Behavioral Sciences, School of Global Public Health, New York University, New York, NY
b Global Health Program, School of Global Public Health, New York University, New York, NY

¢Department of Epidemiology, School of Global Public Health, New York University, New York, NY

d Ophthalmology, Department of Surgery, University of Melbourne, Melbourne, Australia

ARTICLE INFO ABSTRACT

Article history:

Received 25 August 2020
Revised 10 February 2021
Accepted 1 March 2021
Available online 7 March 2021

Purpose: Access to COVID-19 testing remained a salient issue during the early months of the pandemic,
therefore this study aimed to identify 1) regional and 2) socioeconomic predictors of perceived ability to
access Coronavirus testing.

Methods: An online survey using social media-based advertising was conducted among U.S. adults in
April 2020. Participants were asked whether they thought they could acquire a COVID-19 test, along with

Iég’\}’;’]‘)’r‘:"g basic demographic, socioeconomic and geographic information.
coronavirus Results: A total of 6,378 participants provided data on perceived access to COVID-19 testing. In adjusted
Testing analyses, we found higher income and possession of health insurance to be associated with perceived
gengaPhiC ) ability to access Coronavirus testing. Geographically, perceived access was highest (68%) in East South
Socio-economic Central division and lowest (39%) in West North Central. Disparities in health insurance coverage did not
disparities directly correspond to disparities in perceived access to COVID-19 testing.
Conclusions: Sex, geographic location, income, and insurance status were associated with perceived ac-
cess to COVID-19 testing; interventions aimed at improving either access or awareness of measures taken
to improve access are warranted. These findings from the pandemic’s early months shed light on the
importance of disaggregating perceived and true access to screening during such crises.
© 2021 Elsevier Inc. All rights reserved.
Introduction of the pandemic [2,3]. As of February 7, 2021, over 305 million

The COVID-19 pandemic has evolved into one of the most chal-
lenging public health crises in modern history. As of February 2021,
the United States (U.S.) reported the highest number of confirmed
cases and deaths worldwide [1]. The U.S. has made significant ef-
forts to enhance testing capacity to promptly detect, treat, isolate
cases, initiate contact tracing protocols to test contacts for infec-
tion, and track the spread of the virus and determine the scale
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COVID-19 tests were performed in the US. (9% overall positive
rate), with the states of Rhode Island, Massachusetts, and Vermont
having the highest number of daily tests per million nationwide
[4,5]. Given socioeconomic disparities in the risk and outcome of
COVID-19, particularly the disproportionate toll of the disease in
communities of color in the U.S. [6,7], lack of equitable and uni-
versal access to COVID-19 testing has emerged as an area of con-
cern for public health authorities and activists following the initial
shortage of diagnostic tests [8].

Although several diagnostic and antibody tests have emerged
throughout the pandemic, and faster and less costly diagnos-
tic tests are continuously developed and deployed [9], resource-
intensive RT-PCR molecular tests contributed to the delays in the
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Fig. 1. Conceptual framework on relationship between true and perceived ability to access COVID-19 testing.

early phase of the pandemic [10,11]. Likewise, during the early
months of the pandemic there were significant quality assessment
and control issues with new diagnostic tests as they were released
by the Centers for Disease Control and Prevention (CDC) [12]. Ef-
forts have since then been made to address these gaps in test
availability [13]. The U.S. government and health insurance compa-
nies have attempted to expand access to COVID-19 testing through
emergency measures such as making testing free-of-charge [14],
and some state governments have enacted action plans to increase
testing capacity [15,16]. The federal government also intervened
in April 2020 by enacting the Families First Coronavirus Response
Act (FFCRA) and the Coronavirus Aid, Relief, and Economic Secu-
rity (CARES) Act to require that COVID-19 testing be covered by
private health insurers [17]. However, concerns remain that test-
ing may still impose a significant financial burden on uninsured
populations or those with certain insurance plans because of gaps
in protection [18]. A recent analysis of COVID-19 testing locations
across the U.S. revealed access inequities among minorities, rural
communities, and those with no insurance or low income [19]. Fur-
thermore, geographic differences in the extent and timing of the
spread of COVID-19 may have affected the populations’ awareness
of the disease and played a role in local governments’ prioritization
of efforts to enhance testing capacity and accessibility [1].

Past research suggests that those with low socioeconomic sta-
tus, no or limited health insurance, and living in rural areas
face greater access barriers to timely, comprehensive, and quality
healthcare services [20]. To promote COVID-19 testing, interven-
tions have been implemented to improve access (e.g., government
policies to enhance testing capacity, specifically in low-resource
communities) [15] and perceived access (e.g., insurer communica-
tion campaigns on new policies and protections regarding testing)
[14]. Several factors may influence an individual’s decision to get
tested, including the perceived need for being tested, perceived
safety of getting tested, perceived severity of COVID-19, and pos-
sible consequences of a positive test result. To that end, this study
aims to assess individuals’ perceptions of their ability to access
COVID-19 testing during the first peak of the pandemic in the U.S.

The importance of the perceived ability to access COVID-19 test-
ing, which makes it distinct from the actual availability of testing
infrastructure and opportunities, lies in the fact that socioeconomic
circumstances and geographic location of individuals influence not
only their actual capacity to access testing, but also their perceived

ability to proactively seek testing services (Fig. 1) [21]. For exam-
ple, while policies to improve access to testing for low-income or
uninsured individuals are implemented (such as through free test-
ing), gaps in awareness of these policies may result in the cost of
testing to remain as a perceived barrier rather than an actual bar-
rier in these target populations. Indeed, past research on HIV pre-
vention has shown perceptions and awareness of testing services
to be an area of concern in addressing disparities [22,23].

Using data from a nationwide survey of U.S. adults conducted
in April 2020, we examine individual-level factors that may asso-
ciate with perceived access to COVID-19 testing. While both per-
ceived and actual ability to access COVID-19 testing have no doubt
changed in more recent months, this data from the early months of
the pandemic corresponds to a time period when various nation-
wide and state-level policies aimed at improving access to COVID-
19 testing were being formulated and implemented [14-17]. In do-
ing so, this study sheds light on whether disparities in percep-
tions of access to testing services during an infectious disease pan-
demic were aligned with efforts seeking to improve accessibility of
these services, while highlighting the importance of other support-
ive measures, such as those aimed at improving awareness of such
policies or efforts.

Methods
Participant recruitment

The full study methodology and recruitment strategy have been
described elsewhere [24]. Briefly, social media users (primarily
Facebook, Instagram, and Messenger) aged >18 years and residing
in the U.S. (eligibility conditions) were recruited using an adver-
tisement campaign on the aforementioned social media platforms
with a link to an online Qualtrics (Provo, UT) survey; eligibility
was assessed through a set of screening questions at the start of
the survey. Facebook (and affiliated platforms) was chosen due to
its extensive past use in health research as a low cost and effi-
cient recruitment tool (particularly in the context of data collec-
tion in rapidly evolving health crises, such as COVID-19) [24,25].
Although not a nationally representative sample, recruited partici-
pants were a demographically and regionally diverse national sam-
ple across multiple key indicators [24]. Recruitment occurred from
April 16-21, 2020. The advertisement campaign was designed to
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target adults of any sex residing in the U.S. Eligibility was assessed
using two screening questions. Those who were ineligible or com-
pleted the survey were provided a list of COVID-19 resources from
the World Health Organization (WHO) and the CDC.

Measurement of variables

The development of the survey questions was informed by the
WHO tool for behavioral insights on COVID-19 [26] and previ-
ous health belief model-based questionnaires on infectious dis-
ease outbreaks [27-30]. Perceived access to COVID-19 testing was
captured by a single binary (Yes or No) question: “Do you think
you would be able to get a test for Coronavirus if you thought
you needed one?” Health insurance status was ascertained using
a single binary question, and those who reported having health
insurance were asked to specify the primary source of their in-
surance [31] (including plans through an employer, spouse, or
parent, Medicare, self-purchased or other, and Medicaid or state-
Medicaid). Demographic and socioeconomic variables included
sex, age, race, educational attainment, employment status, mar-
ital status, living with children <18 years of age, U.S. state of
residence, urban/suburban/rural residence, and annual household
income. Lost income status was assessed by a single question
(Yes, No, or Not Applicable): “Have you lost income from a job or
business because of the Coronavirus?” Geographical region and di-
vision of residence were based on the U.S. Census region (groups
of states based on their geographic location, including the North-
east, South, Midwest, and West) and division (a smaller group-
ing of states within each region based on their disaggregated
geographic locations, with each region having 2-3 divisions) def-
initions using U.S. state of residence information provided by par-
ticipants. All variables were ascertained by self-report. The analysis
was conducted by geographic division due to small sample sizes
attained from individual states [32].

Statistical analysis

Participants who answered the question on perceived access to
COVID-19 testing were included in the final sample; those who
responded “prefer not to say” to any of the demographic ques-
tions were excluded from the analysis. Descriptive statistics of par-
ticipant characteristics, stratified by perceived access to COVID-19
testing, were calculated. Initially, bivariate contingency tale anal-
yses assessed socioeconomic and geographic variables that were
statistically different between those who answered “yes” and “no”
to the question on perceived access to COVID-19 testing. Sec-
ond, multivariable logistic regression analysis estimated the odds
of perceived access to COVID-19 testing, adjusted for significant
socioeconomic and geographic variables identified in the bivari-
ate analysis. Although the initial model focused on self-reported
health insurance status, a separate multivariable logistic regres-
sion analysis was also conducted to further differentiate health in-
surance coverage and determine the odds of perceived access by
source of primary health insurance, adjusted for significant socioe-
conomic and geographic variables. Selection of socioeconomic and
geographic variables adjusted in multivariate model was informed
by bivariate analyses and past literature [18,20]. Bivariate analyses
of socio-demographic and regional differences by source of health
insurance guided the selection of covariates in the more granular
regression model. Participants with missing data for variables in-
cluded in the models were excluded from the analysis. All analyses
were conducted using R (version 4.0.0). Finally, the geographic dif-
ferences in perceived access to COVID-19 testing and health insur-
ance status across U.S. regional divisions [32] were displayed using
Tableau (version 2020.2.0).
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Results
Participant characteristics

A total of 6676 responses were received, of which 6518 were el-
igible to complete the survey. Of those, 6378 (97.9%) provided data
on perceived access to COVID-19 testing (final sample). Due to the
small sample size of participants who identified as “Other” for sex
(n = 14), this category was not included in the analysis. Respon-
dent’s race was re-categorized and converted into a binary vari-
able (“White, Non-Hispanic”/“Non-White”) due to the small num-
ber of participants not identifying as White, Non-Hispanic, which
were collectively 7.8% of the sample (including 167 (2.6%) His-
panic/Latinx; 50 (0.8%) Black, Non-Hispanic; 48 (0.8%) Asian/Pacific
Islander; 44 (0.7%) Native American or American Indian; and 187
(2.9%) interracial, mixed race, or other race participants). Partic-
ipants were mostly female (57.6%), Non-Hispanic white (92.2%),
married or cohabiting (70.8%), employed (56.2%), lived in subur-
ban residences (53.3%), were not living with children (74.5%), and
held a bachelor’s degree or higher (55.5%) (Supplemental File 1).
Almost all participants (94.4%) reported having health insurance.
Sociodemographic variables observed to be significant in the bi-
variate analysis by perceived ability to access COVID-19 testing in-
cluded sex, age, employment status, marital status, income, health
insurance status, and have lost wages due to COVID-19. Although
past evidence has shown significant associations between race and
ethnicity and COVID-19 testing [33-35], the lack of association ob-
served in the binary race variable constructed in bivariate analy-
ses (P = .075) and our subsequent inability to appropriately adjust
for the variable in multivariate models was likely due to the small
sample size of disaggregated racial and ethnic sub-populations
(which constrained our ability to identify any disparities across this
diverse group of Non-White participants). Although differences in
both the U.S. census region and division were found to be signifi-
cant in the bivariate analysis, the division was used for subsequent
analyses since it provided more specific data on geographic loca-
tion.

Socioeconomic differences in perceived access to COVID-19 testing

Slightly over half of the participants (51.7%) believed that they
could have access to COVID-19 testing if they needed to. The pro-
portion of those believing they could access COVID-19 testing var-
ied across socioeconomic status and was notably low among those
aged 18-39 years old (47.8%), students and unpaid workers (42.5%),
those with an annual household income of less than $30,000
(39.8%), and those without health insurance (39.8%) (Table 1).

The adjusted odds of perceived access to COVID-19 testing dif-
fered across multiple socioeconomic indicators (Table 1). Compared
to females, males were more likely to perceive they could access
COVID-19 testing (adjusted odds ratio [AOR]: 1.51, 95% confidence
interval [CI]: 1.32-1.73). We observed an income gradient, with
higher income being associated with higher odds of perceived ac-
cess to COVID-19 testing.

Geographic differences in perceived access to COVID-19 testing

The median number of responses per state was 100 (interquar-
tile range [IQR]: 32.2-121.3), with the greatest number of re-
sponses from New York (n = 495) and the lowest number from
the District of Columbia (n = 3). Perceived access to COVID-19 test-
ing varied markedly across U.S. census regions and divisions, with
the highest perceived access to COVID-19 testing in the East South
Central division (68.0%) and the lowest in the West North Cen-
tral division (38.7%); adjusted odds of perceived access to COVID-
19 testing were significantly lower across all divisions compared
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Table 1
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Socioeconomic predictors of perceived access to COVID-19 testing among U.S. adults, April 2020.

Perceived access to

Adjusted” odds of perceived

Variable COVID-19 testing access to COVID-19 testing P value
n (total) %
Sex
Female 3637 48.0 Ref
Male 2679 56.7 1.51 (1.32-1.73) <.001
Age
18-38 years old 1056 47.8 Ref
40-59 years old 2747 51.9 0.99 (0.83-1.19) 953
60+ years old 2575 53.1 0.95 (0.77-1.19) 677
Division [Region]
East South Central [South] 244 68.0 Ref
South Atlantic [South] 791 53.7 0.54 (0.38-0.78) .001
West South Central [South] 344 64.0 0.73 (0.48-1.10) 138
Middle Atlantic [Northeast] 1027 49.0 0.43 (0.30-0.60) <.001
New England [Northeast] 352 52.8 0.57 (0.38-0.85) .006
East North Central [Midwest] 918 45.0 0.37 (0.26-0.52) <.001
West North Central [Midwest] 390 38.7 0.29 (0.19-0.43) <.001
Mountain [West] 422 49.8 0.43 (0.29-0.64) <.001
Pacific [West] 572 48.1 0.41 (0.28-0.59) <.001
Employment status
Employed 2845 50.9 Ref
Student/Unpaid work 280 42.5 0.82 (0.59-1.14) 225
Not working/unemployed 635 46.5 1.07 (0.87-1.33) 521
Retired 1300 52.8 1.17 (0.95-1.44) 136
Marital status
Married/cohabiting 3585 48.1 Ref
Single 831 53.3 1.07 (0.88-1.30) 480
Divorced/separated 430 54.9 0.98 (0.76-1.26) .860
Widowed 214 49.5 1.12 (0.78-1.62) 543
Annual household income
Less than $30,000 580 39.8 Ref
$30,000 to less than $50,000 671 46.9 1.53 (1.17-1.99) .002
$50,000 to less than $75,000 767 48.5 1.59 (1.22-2.07) .001
$75,000 to less than $100,000 900 51.8 1.81 (1.39-2.37) <.001
$100,000 or more 1419 55.0 1.97 (1.52-2.56) <.001
Lost income due to Coronavirus
No 2995 52.4 Ref
Yes 1995 48.9 0.94 (0.82-1.08) .385
Health insurance status
No 357 39.8 Ref
Yes 6021 52.4 1.73 (1.29-2.35) <.001

* Adjusted for sex, age, division, employment status, marital status, annual household income, lost income due to

Coronavirus, and health insurance.

to East South Central, except for West South Central (Table 1).
Figure 2 displays the geographic variation in perceived access to
COVID-19 testing and health insurance status across U.S. census di-
visions (Supplemental Table 2 for tabulated data). Although health
insurance coverage in the study population was relatively high, it
varied by region, with the highest coverage in the Middle Atlantic
division (97.2%) and the lowest in the Mountain division (89.7%).
However, it must be noted that while geographic variation at the
regional and divisional levels was observed for both perceived abil-
ity to access to COVID-19 testing and health insurance, notable
state-by-state heterogeneity was also observed within each region
(Supplemental Table 2), albeit based on much smaller sample sizes.

Health insurance and perceived access to COVID-19 testing

Overall, those with health insurance, relative to those with no
health insurance, had higher odds of perceived access to COVID-
19 testing (AOR: 1.73, 95% CI: 1.29-2.35), when adjusted for co-
variates. Among insured participants the most common source of
insurance was through an employer (41.9%), followed by Medi-
care (22.3%) and through a spouse’s employer (18.0%). Table 2
presents the adjusted odds of perceived access by health insur-
ance type. Except for Medicaid, respondents with any source of in-
surance had higher odds of perceived access to COVID-19 testing
than those without insurance. Compared to those without insur-

10

ance, adjusted odds of perceived access were the highest among
those who have coverage through a parent’s insurance plan (AOR:
1.68, 95%Cl: 1.26-2.24).

Discussion

Overall, disparities were observed in perceived access to COVID-
19 testing according to health insurance status (including different
types of health insurance), income, and geographic region. Specif-
ically, participants with any source of insurance, except for Medi-
caid, were more likely than uninsured participants to perceive that
they would be able to access COVID-19 testing. Although insurance
coverage was high in the study population, there were consider-
able geographic differences in perceived access to COVID-19 testing
across U.S. geographic regions and divisions. These findings high-
light that, even as efforts are ramped up to promote COVID-19 test-
ing, there is a need to carefully consider and appropriately address
both socioeconomic and geographic disparities in perceived access
to testing.

Health insurance and COVID-19 testing
Despite efforts on the part of the federal government and

health insurance providers to expand COVID-19 testing to both in-
sured and uninsured individuals alike [14,17], the findings show
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Fig. 2. Geographic disparities in perceived access to COVID-19 testing and health insurance status in the study population, April 2020. (For interpretation of the references
to color in this figure legend, the reader is referred to the Web version of this article.)

that perceived access to COVID-19 testing was still determined
by health insurance coverage. This suggests a need for stronger,
population-wide communication of expanded coverage for COVID-
19 testing, particularly targeting uninsured populations. Further-
more, people may still be concerned about incurring costs for some
types of testing [36], may not be aware of where to get a test, may
still be subject to appointment and insurance requirements, or may
not be willing to wait in long lines to get tested due to safety con-
cerns. This perceived inability to get a COVID-19 test may, in part,
be explained by concerns about the existing protection gaps af-
forded by expansion efforts, or the emerging evidence of other so-
ciodemographic and geographic barriers to COVID-19 testing [19].
Taken together, further research is needed to qualitatively assess
the potential reasons behind why COVID-19 testing is perceived as
inaccessible by many Americans.

n

A key finding was the lack of association observed between
those with Medicaid, government-sponsored health insurance for
low-income, vulnerable populations [37], and perceived access to
COVID-19 testing. While this may suggest that Medicaid is not
providing the same increase in perceived access as other forms
of health insurance, it must be noted that the study sample was
composed of largely high-income individuals, with those relying on
Medicaid comprising only 4.5% of the study population (n = 289).
While the percentage of the participants with any form of health
insurance (94.4%) was slightly higher than the 2019 U.S. average
of 92.0%, [38] this high health insurance coverage in the study
sample precluded an analysis of socioeconomic disparities by in-
surance status. Therefore, further large-scale observational research
among low-income or socio-economically vulnerable populations
is needed to corroborate our overall findings, and the specific find-
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Table 2
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Source of health insurance and perceived access to COVID-19 testing among respondents to an online nationwide survey in

the United States, April 2020.

Main source of health insurance Adjusted* odds of perceived access to COVID-19 testing P value
No insurance (n = 357) Ref

Plan through employer/spouse/parent (n = 3433)  1.68 (1.26-2.24) <.001
Medicare (n = 1233) 1.67 (1.22-2.31) .002
Self-purchased or other (n = 583) 1.65 (1.19-2.30) .003
Medicaid/State-Medicaid (n = 289) 1.18 (0.80-1.74) 403

* Adjusted for age, region, urban/rural status, employment status, marital status, annual household income.

ing that Medicaid insurance is not associated with actual and per-
ceived access to COVID-19 testing.

Socioeconomic factors and COVID-19 testing

The study did not find an association between employment sta-
tus and perceived access to COVID-19 testing; however, the results
indicated that income status was significantly associated with per-
ceived access, corroborating reports of low-income neighborhoods
experiencing greater perceived inability to access COVID-19 test-
ing [39]. Indeed, these findings support efforts currently underway
to improve access to testing in low-income and underserved com-
munities, as access to health care services is one of the important
drivers of health inequalities [40].

One unexpected finding was that men were significantly more
likely than women to express a perceived ability to access COVID-
19 testing, despite gender-based bivariate analyses showing men
to also be significantly less likely to have health insurance, a dis-
parity noted in previous studies [41]. However, what may explain
these findings is that men had significantly (P < .001) higher in-
come than women; 36.7% of men had an annual household income
of more than $100,000, versus only 29.9% of women. Although in-
come was controlled for in the analysis, given that a substantial
proportion of income data was also missing (31.8%), further large-
scale analyses among diverse populations may shed further light
on whether these sex-disparities (or income disparities) in per-
ceived access to COVID-19 are meaningful for public health policy
considerations.

Geographic disparities and COVID-19 testing

Disparities in perceived access to COVID-19 testing were ob-
served across the country. Importantly, disparities in health insur-
ance coverage did not directly correspond to disparities in per-
ceived access to COVID-19 testing. For instance, while the West
North Central division had the lowest level of perceived access to
COVID-19 testing among the nine U.S. divisions, it had the fourth-
highest proportion of insured individuals in the study sample. Like-
wise, while the Mountain division had the lowest proportion of in-
sured individuals, it had the fourth-highest level of perceived ac-
cess to COVID-19 testing. These findings emphasize that regional
disparities in health insurance coverage alone may not explain dis-
parities in perceived access to COVID-19 testing and that factors
related to regional- and division-level testing disparities, such as
availability and accessibility of testing sites, and other socioeco-
nomic or geographic disparities [19] should be considered in ef-
forts to enhance access to testing. However, these preliminary find-
ings at aggregate geographic levels of regions and divisions may
inform large-scale and systematic surveillance initiatives to under-
stand state-level disparities in COVID-19 testing (both during the
early months of the pandemic as well as now) and provide guid-
ance to state-level policy initiatives. Likewise, while populations
living in rural areas have low access to health services in gen-
eral [42], no significant differences in perceived access to COVID-
19 testing was observed by urban/rural status. Future studies using

12

nationally representative data are needed to provide more detailed
insights into the relationship between type of residence and per-
ceived access to COVID-19 testing.

Strengths and limitations

There were several strengths of this study, including 1) reach-
ing a large, geographically diverse sample in a short frame time
during the first peak of the COVID-19 pandemic through social-
media advertisement-based recruitment methods; [24] 2) obtain-
ing a large sample size among some sub-populations particularly
vulnerable to COVID-19, such as older adults; and 3) obtaining a
diverse sample of types of health insurance possessed by partici-
pants to allow for disaggregated analysis on the effect of insurance
type on the outcome variable. However, the study was limited by
the non-probability convenience sampling from Facebook and affil-
iated platform users. Although 70% of Americans use Facebook, cer-
tain demographic groups may be underrepresented (e.g., racial and
ethnic minorities), which limits the generalizability of the findings
[43]. While efforts were made to enhance the sampling of racial
and ethnic minorities during recruitment [24| through supplemen-
tal social media advertisements specifically targeting African Amer-
icans, Hispanics, and Asian Americans, the racial and ethnic diver-
sity of the sample did not improve in both rounds of survey im-
plementation. As a matter of fact, studies that have used Facebook
and other social media platforms for recruitment have reported
similar problems [25]. Given the significant structural barriers ex-
perienced by such minority populations in the U.S. in access to
COVID-19 testing [33-35], there is a clear need for further in-depth
research to build upon these preliminary findings and identify key
modifiable drivers related to perceived access to COVID-19 to re-
duce disparities.

Moreover, although the association between geographic divi-
sional differences and perceived access to COVID-19 testing and
health insurance coverage were analyzed, in reality, any geographic
differences in policy actions relevant to COVID-19 testing occur at
a state level (rather than at a divisional level). We were unable to
conduct a comprehensive state-based geographic analysis due to
some small state-level sample sizes. Future scaled-up, nationally
representative survey research is needed to build on these prelim-
inary findings on geographic disparities. Finally, given that there
have been continued efforts to enhance testing in the weeks and
months since the survey data were collected in late April 2020
[15], changes in actual and perceived access to COVID-19 testing
are likely to have occurred. To address this, the survey used in this
study will be adapted and administered periodically throughout
the COVID-19 crisis. Nonetheless, these findings have shed light on
socioeconomic and geographic disparities in access to testing dur-
ing the early phase of a major health crisis and can inform areas
of early policy action for future public health crises.

Conclusions

The ongoing COVID-19 pandemic is one of the most significant
health crises faced by the U.S. in modern history. The need to ex-
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pand access to COVID-19 testing is key to assessing the extent and
scale of the pandemic and develop interventions to contain and
prevent onward spread. Although some efforts had been made to
enhance access to tests during the early months of the pandemic,
our findings highlight that many Americans perceived difficulty in
accessing COVID-19 testing. Likewise, it is important to consider
that the observed perceived inability may also be attributed to a
lingering sense of test shortages that were observed during the
early months of the pandemic in the U.S.; indeed, there may be
a salient delay between actions taken to enhance COVID-19 test-
ing access and the awareness or perception of enhanced access,
as reflected in the linkages in Figure 1. These findings also high-
light the need for mixed-method research approaches for a qualita-
tive assessment of the reasons behind perceived inability to access
COVID-19 testing as the pandemic has progressed and the specific
concerns individuals may have regarding access to testing (e.g.,
awareness of testing locations, costs of tests, etc.). Although COVID-
19 testing capacity and access have markedly improved since the
early days of the pandemic, our data provide a snapshot of dis-
parities in perceived access at a time of greater uncertainty as the
virus was beginning to spread across the U.S. and highlight some of
the key socioeconomic and geographic factors that may need to be
considered concerning access in future infectious diseases crises.
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