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ARTICLE INFO ABSTRACT

Keywords: COVID-19 has disparately impacted low-income persons and racial and ethnic minorities-primarily Black and

COYID-19 Hispanic populations. Our objective is to quantify disparities in access to COVID-19 testing and identify barriers

zem“g to testing during the winter 2020-2021 surge in COVID-19 infections in Los Angeles County. An online survey
Cccess

was administered between December 2020 and January 2021 through which respondents were asked about their
use of COVID testing and the barriers to testing they experienced. Our sample of 1,984 was reweighted to match
the demographics of Los Angeles County. Despite similar testing rates to White residents, Hispanic residents were
more likely to report testing positive. Persons with an annual income of $20,000 or less were less likely to receive
a test than those with an income of $100,000 or more. Barriers to testing were more prevalent among racial/
ethnic minorities and low-income persons. White respondents and high-income persons were more likely to
report the ability to take time off work to await test results. Rates of testing were not commensurate with the
rates of infection across racial/ethnic groups, which may be explained by higher rates of reported barriers to
testing among Black and Hispanic residents. These findings may inform policies that address structural barriers to

Health disparity
Racial and ethnic disparity

testing that disproportionately impact racial/ethnic minorities and low-income populations.

1. Introduction

COVID-19 has had a disparate impact on low-income persons and
racial and ethnic minorities. Black, Hispanic and lower-income Ameri-
cans are more likely to contract COVID-19 and to suffer negative con-
sequences of the disease including hospitalization and death (Egede
et al., 2020; Vahidy et al., 2020; Figueroa et al., 2021; Tan et al., 2021).
As was the case in many other parts of the country, in Los Angeles
County, Black and Hispanic residents and those living in the poorest
neighborhoods have experienced disproportionately higher death rates
from COVID-19 (Report on LA County COVID-19 Data Disaggregated by
Race/Ethnicity and Socioeconomic Status, 2020; Munoz and Manthey,
2020; Lin 2021).

Access to and utilization of COVID-19 testing is essential to curbing
the spread of COVID-19, reducing deaths, and resuming economic ac-
tivity (National Institute on Aging, 2021; Liang et al., 2020). Although
higher rates of COVID testing have been found in communities with a
greater proportion of White residents, communities with a greater pro-
portion of Black and Latino residents have had higher rates of COVID
cases and deaths (Figueroa et al., 2021; Liang et al., 2020; Lieberman-

Cribbin et al., 2020). Los Angeles was the first major city in the
United States to offer free testing regardless of the presence of COVID
symptoms. Numerous free testing sites were set up throughout the
County including at health care providers, community hospitals and
health centers, and in free standing sites such as parks and recreation
centers (Los Angeles is now the first major US city to offer free coro-
navirus testing for all residents, 2020). Despite this effort, disparities in
COVID testing rates persist (Reitsma et al., 2021; Munoz and Manthey,
2020). There is a negative correlation between case rate and testing rate
among Latino residents of Los Angeles County (Reitsma et al., 2021).
Furthermore, data collected on May 31, 2020 from LA County showed
testing rates were lower in low-income neighborhoods and communities
of color, (Report on LA County COVID-19 Data Disaggregated by Race/
Ethnicity and Socioeconomic Status, 2020; Munoz and Manthey, 2020)
though a high degree of missing demographic data makes it difficult to
measure socioeconomic disparities in testing.

Although racial/ethnic inequities in COVID testing are well docu-
mented, the sources of those disparities are poorly understood.
Perceived access to COVID testing is positively correlated with male sex,
higher income, and possession of health insurance (Ali et al., 2021). In
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an online survey of Florida, Illinois, and Maryland residents conducted
in September and October of 2020, the most commonly reported barriers
to testing among those who wanted/needed a test but did not receive
one were not knowing where to go and distance/waiting time (Clipman
et al., 2020). Black participants were more likely to want/need a test but
not receive one, though it is unclear if these barriers disproportionately
affected Black residents (Clipman et al., 2020). Furthermore, a study of
access to COVID testing in Massachusetts described shorter average
drive times to COVID testing sites for Black, Hispanic, and Asian resi-
dents compared to White residents (Hu et al., 2020). Despite their closer
proximity to testing sites, communities in Massachusetts with greater
proportions of racial/ethnic minorities experienced disproportionately
low testing rates with respect to the number of positive cases in those
communities (Dryden-Peterson et al., 2020).

This is the first study to examine barriers to COVID-19 testing in a
place where COVID-19 testing was widely available and free. Our
objective was to understand disparities in access to and use of testing for
COVID-19 during the winter 2020-2021 surge in COVID-19 infections.
At this point in the pandemic, testing capacity was not constrained, and
vaccines were not yet widely available, making testing one of the most
important tools available to control the spread of the disease. At-home
COVID testing kits were not widely available, and polymerase chain
reaction (PCR) testing— a new public resource— was the gold standard for
COVID surveillance and diagnosis. Through an online survey of nearly
2000 Los Angeles County residents administered in December 2020
through January 2021, we examined access and barriers to COVID-19
testing services.

2. Methods

We surveyed adults living in Los Angeles County between December
5, 2020 and January 10, 2021. Our online cross-sectional survey
sampled from a Qualtrics market research panel of volunteers who were
invited via email to participate in a Spanish or English survey on COVID-
19 in exchange for voucher incentives. Our sampling included quotas for
race/ethnicity, sex and income, and responses were reweighted using
the 2019 American Community Survey to match the demographics of
Los Angeles County. Our study utilizes anonymous survey data and is
therefore exempt from Institutional Review Board approval.

2.1. Measures

We modified or included survey questions that were based on vali-
dated questions from national surveys, the PhenX toolkit (Hamilton,
2011), as well as questions proposed by our research team (Supple-
mental Figure). The instrument was pre-tested in Spanish and English in
a socio-economically diverse population and modified to improve
comprehension and understandability. We asked participants if they had
“ever been tested for COVID-19”, the type and number of tests, if they
ever had to pay for a test and if they ever had a positive result. Partic-
ipants reported where and when they had their most recent test and how
long it took to get those test results. We asked all participants if they
were ever prevented from getting tested, and participants could respond
“yes” or “no” to a list of possible barriers or select a write-in option. We
included potential barriers to testing described in the literature (Clip-
man et al., 2020) as well as barriers reported by survey pre-testers and
experts in healthcare navigation. Barriers listed included but were not
limited to not knowing where to get tested, long wait times to get tested,
concern about paying for a test, and difficulty making an appointment.
We also asked participants about their knowledge of LA County’s free
COVID-19 testing policy and their confidence in getting a test in the next
week on a scale of 1 to 4. Participants were asked if they would be able to
take time off of work while waiting for test results and if that time off
was paid or unpaid. Additionally, we provided participants a list of
COVID testing sites including but not limited to work, free drive-through
or walk-in sites, and schools from which they could select if they had
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used each site in the past. Participants provided demographic informa-
tion, including their race/ethnicity and income and were asked about
their health, risk factors for acquiring or having severe COVID-19, access
to care, and comfort with doing things online. On 12/15/2020, an
additional question was added to the survey that inquired if participants
ever paid for a COVID test.

2.2. Analysis

We examined the weighted proportion of individuals who reported
either ever having been tested for COVID-19 as well as various other
indicators of use of testing across race/ethnicity and income groups.
Responses were weighted by race/ethnicity (non-Hispanic White/His-
panic/Black/Asian), income (>$35,000/<$35,000), and sex (male/fe-
male) using the 2019 American Community Survey (ACS) for Los
Angeles County. Groups for each of the 16 combinations of race, income,
and sex, were created, and weights were created to weight the group up
to the proportion represented in the ACS. Tests for differences across
race/ethnicity and income were conducted using linear probability
models, comparing each group to a reference group (Non-Hispanic
White or Income > $100,000). Statistical analyses were performed in
Stata 15 with o set at 0.05.

We also calculated adjusted odds ratios for each of these outcomes
using multivariable logistic regressions which controlled for de-
mographic characteristics (age, gender, income, and race), access to
care, risk factors for COVID-19 as well as known predictors of vaccine
hesitancy: US born, household size of 4 or more people, favorability of
Donald Trump, health insurance type, having a regular doctor/clinic,
self-rated health status, worked outside the home during the past week,
intent to receive a flu vaccine, week survey was taken and the re-
spondent’s geographic region in Los Angeles County (Service Planning
Area). In the tables and figures, we chose to represent the weighted, un-
adjusted odds ratios by performing univariate logistic regressions in
order to measure existing disparities by race/ethnicity and income.
Adjusting for other factors changes the meaning of the regression co-
efficients because it partials out other factors which may intersect with
race (e.g. SES, structural factors, etc.) (VanderWeele and Robinson,
2014). Weighted and adjusted results available in the supplement
(Supplemental Tables 1 and 2).

3. Results

2160 eligible respondents residing in Los Angeles County completed
the survey. We excluded 103 respondents who had inconsistent re-
sponses, and 73 respondents who completed the survey too quickly (less
than half of the median time that was established during the test phase).
Our final analytical sample included 1,984 Los Angeles County resi-
dents. Table 1 displays the demographic composition of our survey
sample, the weighted percentiles, and the comparative LA County de-
mographics from the 2019 American Community Survey.

Table 2 shows testing by race/ethnicity and income. Overall, 51 % of
our weighted sample reported ever having been tested for COVID-19 and
6.4 % reported ever having tested positive. These rates differed by race/
ethnicity. Compared to non-Hispanic White respondents, Asians were
less likely to report ever having a COVID test (OR 0.70, 95CI 0.50-0.97).
Despite having been tested at a similar rate to White respondents, His-
panic residents were more likely to report ever having tested positive for
COVID-19 (OR 1.9, 95CI 1.1-3.3). We also found differences by income,
with the lowest income group reporting the lowest utilization of testing
and the lowest rate of testing positive. Overall 70 % of residents were
aware testing was free at County sites, however residents making less
than $20,000 per year were less likely to be aware of this policy than
those in the highest income group (OR 0.66, 95CI 0.46-0.97).

There were also statistically significant differences in the types of
testing used. White and high income respondents were significantly
more likely to report ever having used a serum antibody test (“a blood
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Table 1

Survey Sample Demographics by Race/Ethnicity, Income, and Sex, Unweighted
and Weighted with Respect to Los Angeles County Demographics: Los Angeles
County, December 2020-January 2021.

Frequencies
Unweighted (% Weighted LA County
\N) (%) (%)
Race and Black 17.09 (339) 11.02 7.62
Ethnicity Hispanic 46.47 (922) 42.60 42.45
Non-Hispanic 19.96 (396) 27.96 32.88
White
Asian 15.02 (298) 15.80 17.05
Other 1.46 (29) 2.60 -
Income <$20,000 14.87 (295) 15.45 13.43
$20,000 - 22.93 (455) 23.03 22.74
$50,000
$50,000 to 34.38 (682) 33.10 27.43
$100,000
$100,000 + 27.82 (552) 28.42 36.40
Sex Male 45.87 (918) 48.61 48.04
Female 54.13 (1074) 51.39 51.96

Note. LA County demographics for race/ethnicity, income, and sex are obtained
from the 2019 American Community Survey, which did not include an “Other”
category for Race and Ethnicity. Respondents were classified into the four ACS
race/ethnicity categories by the survey provider. We reclassified individuals as
“Other” only if they did not report being Hispanic ethnicity, or any of the other
racial categories in our survey. Individuals reporting multiple races or ethnic-
ities were classified into one of the ACS racial/ethnic categories.

Table 2
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test” in the survey) compared to all other groups. White respondents also
reported the highest rates of getting their results back the same or the
next day. This difference was statistically significant compared to Black
and to Asian respondents. Finally, Black and Asian respondents as well
as all income groups below $100,000 per year were less likely to report
paying for a test compared to White respondents and those making more
than $100,000 per year, respectively.

Table 3 displays commonly reported barriers to testing. The most
widely reported barrier to testing was worry about wait times at the
testing site (30 %), followed by worry about getting the results back in
time for it to matter (23 %), and worry about being able to get an
appointment promptly (22 %). Compared to Whites, Hispanic re-
spondents were significantly more likely to report two or more barriers
to get tested (OR 1.5, 95CI 1.1-1.9). Specifically, they were more likely
to report not knowing where to get tested (OR 1.5, 95CI 1.1-2.2),
worrying about having to pay for testing (OR 1.7, 95CI 1.1-2.4),
worrying about giving out personal information (OR 1.6, 95CI 1.1-2.3),
worrying about wait times at the test site (OR 1.4, 95CI 1.0-1.9), and
worrying about the staff not speaking their language (OR 1.9, 95CI
1.2-3.0).

There were several notable differences in barriers to testing among
respondents who never got tested for COVID-19 (Supplemental Table 3).
Black and Hispanic respondents and those in the lowest two income
groups were more likely to experience two or more barriers to testing
compared to White respondents and those in the highest income group.
Respondents with lower incomes (under $50,000) were significantly
more likely to not know where to go for testing, not have transportation
to get to testing sites and be worried about paying for a test. Compared
to Whites, Black, Hispanic and Asian respondents were significantly
more likely to report they couldn’t get a testing appointment in time and

COVID Testing by Race/Ethnicity and Income: Los Angeles County, December 2020-January 2021.

Race/Ethnicity (OR (N))

Income (OR (N))

Total Non- Hispanic Black Asian Other <$20,000 $20,000- $50,000- $100,000
N) Hispanic $50,000 $100,000 +
White

Ever had a 1010 ref 1.1 0.85 (0.61-1.2) 0.70% 0.74 0.51* 0.79 0.72% ref
COVID test (0.81-1.4) (0.50-0.97) (0.30-1.8) (0.36-0.71) (0.59-1.0) (0.28-0.95)

Tested positive 128 ref 1.9% 1.2 (0.56-2.4) 0.84 (0.36-1.9) 1(N=0) 0.51? 0.91 0.57% ref
for COVID (1.1-3.3) (0.28-0.95) (0.54-1.5) (0.35-0.91)

Tested positive 128 ref 1.9% 1.3 (0.64-2.7) 1.01 (0.43-2.4) 1(N=0) 0.73 1.0 0.65 ref
for COVID - (1.1-3.4) (0.38-1.4) (0.59-1.7) (040-1.1)
among Tested

Number of - ref 1.1 1.1 (0.86-1.3) 0.96 (0.76-1.2) 0.8 0.61* 0.87 0.80% ref
COVID tests (0.97-1.3) (0.45-1.4) (0.49-0.77) (0.73-1.0) (0.68-0.92)

Time since most - ref 0.89 0.89 (0.73-1.1) 0.86 (0.67-1.1) 0.67 0.87 0.83 0.76% ref
recent COVID (0.76-1.0) (0.37-1.2) (0.71-1.1) (0.69-1.0) (0.66-0.87)
test

Ever had a blood 240 ref 0.52% 0.51% 0.222 0.10° 0.37° 0.59% 0.50% ref
test (0.37-0.73) (0.32-0.81) (0.12-0.39) (0.01-0.79) (0.22-0.63) (0.38-0.92) (0.36-0.70)

Got results same 409 ref 0.81 0.59%(0.37-0.92)  0.46%(0.27-0.76) 1.5 0.68 0.63% 0.81 ref
day or next (0.57-1.1) (0.41-5.4) (0.42-1.1) (0.43-0.94) (0.59-1.1)
day - among
Tested

Paid for a test™® 113 ref 0.94 0.28%(0.13-0.59) 0.31% 1.1 0.19% 0.31% 0.48* ref
(n = 650) (0.56-1.5) (0.15-0.65) (0.13-8.8) (0.07-0.55) (0.14-0.68) (0.30-0.78)

Knowledge of 1414 ref 0.96 0.88 (0.62-1.3) 1.1 (0.79-1.7) 0.61 0.66% 0.83 1.1 ref
free testing (0.72-1.3) (0.24-1.6) (0.46-0.97) (0.61-1.1) (0.84-1.4)
site policy

Confident of 1426 ref 0.89 0.89 (0.61-1.3) 0.75 (0.51-1.1) 0.54 0.54% 0.56% 0.70% ref
getting a test (0.66-1.2) (0.21-1.4) (0.37-0.80) (0.41-0.77) (0.54-0.92)
in the next
week (very or
somewhat)

Note. Weighted by race/ethnicity, income, and sex. Total responses are reported as N where N is the number of “yes” survey responses. Results by race/ethnicity and
income are reported as “OR (95CI)” where OR is Odds Ratio and 95CI is 95 % Confidence Interval. Rows labeled with a * display results as IRRs (Incidence Rate Ratio)

in place of ORR. 95CI could not be calculated for outcomes for which N = 0.

Statistically different (p value < 0.05) from reference group (Non-Hispanic white for differences in race/ethnicity, $100,000+ for difference across income groups).
#Survey question became available for respondents who took survey on or after 12/15/2020.
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Table 3

Barriers to COVID Testing by Race/Ethnicity and Income: Los Angeles County, December 2020 - January 2021.
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Race/Ethnicity (OR (N))

Income (OR (N))

Total Non- Hispanic Black Asian Other <$20,000 $20,000 - $50,000 to $100,000+
N) Hispanic $50,000 $100,000
White

Didn’t know where to go for 393 ref 1.5% 1.2 0.92 1.2 1.2 1.3 0.85 ref
testing (1.1-2.2) (0.80-1.9) (0.58-1.5) (0.34-4.1) (0.82-1.9) (0.95-1.9) (0.63-1.1)

Didn’t have transportation 280 ref 1.1 1.2 0.56 2.0 2.1% 1.6% 0.9 ref
to or from the testing site (0.73-1.6) (0.76-2.0) (0.31-1.0) (0.60-6.6) (1.4-3.3) (1.1-2.4) (0.47-1.0)

Worried about not being 416 ref 1.7¢ 1.4 0.98 3.0 1.6° 1.8% 1.2 ref
able to pay for a test (1.1-2.4) (0.83-1.9) (0.77-1.8) (0.91-7.7) (1.1-2.4) (1.3-2.5) (0.89-1.7)

Didn’t have someone to 261 ref 1.5 1.4 0.98 2.3 0.89 1.1 0.79 ref
watch my children/other (0.99-2.2) (0.87-2.3) (0.57-1.7) (0.90-9.8) (0.54-1.5) (0.72-1.6) (0.56-1.1)
people in my care while I
went to get tested

Couldn’t take time off from 280 ref 1.4 1.5 1.1 0.90 1.0 1.1 0.98 ref
work to get tested (0.92-2.0) (0.91-2.3) (0.66-1.8) (0.17-4.7) (0.63-1.6) (0.74-1.7) (0.70-1.4)

Couldn’t get an 433 ref 1.4 0.87 1.2 1.1 0.84 1.1 1.0 ref
appointment for a test in (0.99-1.9) (0.57-1.3) (0.77-1.7) (0.31-3.7) (0.56-1.3) (0.81-1.6) (0.77-1.4)
time

Worried about giving my 311 ref 1.6% 1.3 1.0 0.85 1.1 1.1 0.84 ref
personal information to (1.1-2.3) (0.83-2.1) (0.61-1.6) (0.16-4.5) (0.70-1.6) (0.75-1.6) (0.61-1.2)
the staff at the test site

Worried wait times for 586 ref 1.4% 1.1 1.3 1.7 0.90 0.77 0.82 ref
testing would be too long (1.0-1.9) (0.74-1.5) (0.88-1.8) (0.63-4.5) (0.62-1.3) (0.57-1.0) (0.64-1.1)

Didn’t think I would get my 434 ref 0.93 0.73 0.81 0.92 1.2 1.1 0.93 ref
test results back in time (0.68-1.3) (0.49-1.1) (0.54-1.2) (0.29-2.9) (0.76-1.8) (0.81-1.6) (0.70-1.2)
for it to matter

Worried that testing site 180 ref 1.9% 1.3 0.32°% 1.5 1.2 0.70 0.59% ref
staff wouldn’t speak my (1.2-3.0) (0.73-2.4) (0.13-0.81) (0.27-8.4) (0.69-2.0) (0.44-1.1) (0.39-0.90)
language

Some other reason 172 ref 0.88 1.2 0.56 1(N=0) 0.95 0.73 0.60* ref

(0.55-1.4) (0.69-2.0) (0.30-1.1) (0.52-1.7) (0.44-1.2) (0.40-0.90)
Two or more barriers 778 ref 1.5% 1.2 0.99 1.1 1.3 1.3 0.97 ref
(1.1-1.9) (0.88-1.7) (0.70-1.4) (0.40-2.9) (0.94-1.9) (0.99-1.8) (0.76-1.2)

Note. Weighted by race/ethnicity, income, and sex. Total responses are reported as N where N is the number of “yes” survey responses for a given barrier. Results by
race/ethnicity and income are reported as “OR (95CI)” where OR is Odds Ratio and 95CI is 95 % Confidence Interval. 95CI could not be calculated for outcomes for

which N = 0.

“Statistically different (p value < 0.05) from reference group (Non-Hispanic white for differences in race/ethnicity, $100,000+ for difference across income groups).

were worried about giving their personal information to staff at the test
site. Hispanic respondents experienced significantly higher rates of
many barriers including that they did not know where to get tested, did
not have someone to watch their family members while getting tested or
were unable to take time off work for testing, were more likely to worry
about paying for a test, wait times at test sites and staff at testing sites
not speaking their language.

Fig. 1 shows differences in the ability to take time off from work
while waiting for test results among employed respondents. White
employed respondents, and employed respondents in the highest income
group were the most likely to report being able to take time off from
work while waiting for test results. One in four employed respondents in
the lowest income group could not take any time off work while their
test results were pending.

There were significant differences in types of testing sites used by
race/ethnicity and income (Table 4). Hispanic and Asian residents were
significantly less likely to get tested at a doctor’s office or clinic
compared to White residents (OR 0.69 and 0.36, 95CI 0.41-0.86 and
0.20-0.63 respectively) and more likely to get tested at a free drive-
through test site (OR 1.7 and 2.8, 95CI 1.2-2.5 and 1.6-4.1 respec-
tively). Black and Asian residents were more likely than White residents
to get tested at a college or university (OR 3.6 and 11.4, 95CI 1.3-10.0
and 1.5-12.3 respectively). Residents in the lowest income group (in-
comes below $20,000 per year) were more likely to get tested at a col-
lege or university (OR 3.8, 95CI 1.6-9.4) and less likely to get tested at
work compared to those in the highest income group (OR 0.35, 95CI
0.18-0.70). The most common testing site for White residents and those
in the highest income group were doctor’s offices or clinics while free
drive-through testing sites were most commonly used by all other

groups.
4. Discussion

We found that by December 2020 and January 2021, approximately
half of adults in Los Angeles County had been tested for COVID-19.
Despite similar rates of testing across different race and ethnic groups,
the rates of COVID testing were not commensurate with the rates of
infection across groups. In particular, Hispanic participants who
received a COVID-19 test were significantly more likely to test positive.
This pattern of disparities is consistent with data reported by the Los
Angeles County Department of Public Health representing high rates of
COVID cases among Hispanic residents despite testing rates comparable
to that of White residents (Los Angeles County Department of Public
Health, 2021). Testing disparities were also prevalent across income
groups. Respondents making >$100 K had the highest rate of testing but
also the highest rate of testing positive for COVID-19. Although the
county began providing COVID-19 tests for free in April of 2020, when
surveyed in December, only 70.0 % of LA County adult residents were
aware that testing was free. Respondents in the lowest income group
were the least likely to be aware of the free testing policy. Confidence in
being able to get a test within the next week also declined as income
declined.

Barriers to testing were more prevalent among racial/ethnic mi-
norities and low income persons. Such barriers may explain lower rates
of testing in these groups despite likely having a higher need for testing
(Dryden-Peterson et al., 2020; Lieberman-Cribbin et al., 2020). Hispanic
participants were more likely to report multiple different barriers to
COVID testing. While some barriers may have been related to a lack of
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Fig. 1. Ability to Take Time Off Work While Waiting for Test Results by Race/Ethnicity and Income: Los Angeles County, December 2020 - January 2021. Note.
Weighted by race/ethnicity, income, and sex. Survey results were excluded due to unemployment, not working, and retirement. *Statistically different (p value <
0.05) from reference group (Non-Hispanic white for differences in race/ethnicity, $100,000+ for difference across income groups).

Table 4

COVID Testing Sites by Race/Ethnicity and Income: Los Angeles County, December 2020-January 2021.

Race/Ethnicity (OR)

Income (OR)

Total Non- Hispanic Black Asian Other <$20,000 $20,000 - $50,000 to $100,000
(%) Hispanic $50,000 $100,000 +
White
Work 21.3 % ref 1.1 1.2 0.62 0.72 0.35% 0.48% 0.69 ref
(0.75-1.7) (0.70-2.0) (0.33-1.2) (0.18-2.9) (0.18-0.70) (0.30-0.78) (0.47-1.0)
Doctor’s Office 26.4 % ref 0.59% 0.70 0.36* 0.22 0.58 0.56% 0.67% ref
or Clinic (0.41-0.86) (0.43-1.1) (0.20-0.63) (0.04-1.0) (0.32-1.0) (0.36-0.89) (0.47-0.95)
Hospital or 16.8 % ref 0.57% 0.62 0.54 1.0 0.61 1.0 0.71 ref
Emergency (0.36-0.90) (0.34-1.1) (0.29-1.0) (0.17-6.0) (0.30-1.2) (0.58-1.7) (0.47-1.1)
room
Free Drive- 35.1 % ref 1.72 1.3 2.52 0.73 1.5 1.4 1.3 (0.91-1.8) ref
through Site (1.2-2.5) (0.81-2.1) (1.6-4.1) (0.21-2.6) (0.97-2.5) (0.97-2.1)
Free Walk-in 13.2% ref 1.3 1.5 1.3 1.5 1.2 0.92 1.6 (0.98-2.5) ref
Site (0.77-2.2) (0.73-2.9) (0.66-2.6) (0.35-6.0) (0.64-2.3) (0.49-1.7)
Pharmacy 6.2 % ref 0.99 1.1 1.6 1(N=0) 1.1 0.41 1.3(0.71-2.4) ref
(0.51-2.0) (0.44-2.6) (0.74-3.6) (0.48-2.4) (0.17-1.0)
School, College 5.7 % ref 1.7 3.6% 4.3 11.4* 3.8 1.5 2.0 (0.91-4.2)  ref
or University (0.69-4.4) (1.3-10.0) (1.5-12.3) (1.7-75.0) (1.6-9.4) (0.53-4.3)
Other 3.9 % ref 0.91 0.95 1.5 3.0 0.51 0.27% 0.57 ref
(0.39-2.1) (0.32-2.8) (0.53-4.0) (0.56-16.4) (0.18-1.5) (0.09-0.76) (0.26-1.2)

Note. Weighted by race/ethnicity, income, and sex. Total results are reported as % of those responding “yes,” and results by race/ethnicity and income group are
reported as ORs (Odds Ratios) with 95CI (95 % Confidence Interval). 95CI could not be calculated for outcomes for which N = 0.
“Statistically different (p value < 0.05) from reference group (Non-Hispanic white for differences in race/ethnicity, $100,000+ for difference across income groups).

clear information about testing —such as not knowing where to get tested
or having to pay for a test- many were related to broader structural
barriers including a lack of childcare, transportation and an inability to
take time off work. These barriers have previously been shown to limit
access to health care for racial/ethnic minorities and low-income per-
sons (Ahmed et al., 2001; Miller et al., 2019). Barriers such as not being

able to get an appointment in time, wait times at testing sites, and results
taking too long were also more problematic in these groups. Such delays
may create a perception that testing is futile and discourage individuals
from seeking COVID tests (McElfish et al.,March, 2021). One possible
explanation for the disparities we observed is that when free, publicly
run testing sites were strained, particularly during the surges of COVID
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cases, higher-income and White residents had an easier time getting
tested through health systems compared to other groups. This is sup-
ported by our survey in that racial/ethnic minorities and lower-income
groups were most likely to use free drive through testing sites and those
in the highest income group and White residents were more likely to use
clinics or doctor’s offices. Long wait times and a lack of appointments at
free, public testing sites may also have encouraged individuals to seek
COVID tests at other locations. However, private health insurance and
group coverage plans were not required to provide non-medically
necessary COVID tests, which includes screening tests conducted prior
to January 15, 2022 (Healey, 2022; Keith, 2022). This results in out-of-
pocket costs for COVID testing, which poses a greater barrier to low-
income groups as they were significantly more likely to report concern
about being able to pay for a COVID test. As seen during the surge of the
Omicron COVID-19 variant in January 2022, a high demand for testing
has resulted in price gouging for at-home testing kits, which may be
resold for a much higher price than their retail value (Butler, 2022).

Restrictions on taking time off work while waiting for test results
may have contributed to higher rates of COVID-19 transmission and
infection in racial/ethnic minority and low-income communities.
Although there is no statistically significant difference across race/
ethnicity and income in reporting inability to take time off of work as a
barrier to COVID testing, Fig. 1 shows statistically significant differences
among employed respondents in their ability to time off of work is
masked when failing to account for employment status. Working Black,
Hispanic and Asian residents and lower-income residents were less likely
to be offered any time off work while their COVID-19 tests were
pending. Given that the pandemic coincided with increased economic
hardship in these same groups, who also are more likely to work outside
the home, (Selden and Berdahl, 2020) having to make the choice be-
tween losing income or a job and returning to work despite concerns
about having COVID-19 may have contributed to differences in COVID-
19 infection rates across groups.

Our study had several limitations. As an internet-based survey, our
data collection method is susceptible to self-selection bias (Wright,
2005) and may exclude those without internet access, such as older
adults and lower-income individuals (NW, 1615 L. St, Suite 800 Wash-
ington, 2021). Sampling quotas on sex, income, race, and ethnicity were
included, and our survey was available in both English and Spanish, but
we were unable to sufficiently sample individuals who speak Spanish as
their primary language. Responses were also weighted by sex, income,
race, and ethnicity, but we chose not to adjust for other demographic
characteristics in order to represent the true burden of barriers to
COVID-19 testing. Additionally, our survey did not ask respondents if
they experienced difficulties signing up for a COVID test online- a well-
documented barrier that inhibited seniors from signing up for COVID
vaccine appointments (Browning, 2021). Because the survey sample was
geographically restricted to residents of Los Angeles County, general-
izability of its findings may be limited. Finally, many statistical tests
were performed which may result in potential spurious associations.

While Los Angeles County undertook an unprecedented effort to test
residents during this pandemic there were several factors that may have
contributed to undertesting in groups that ultimately were most
vulnerable to COVID-19. First, testing strategies that could circumvent
broader structural barriers to accessing test sites, such as transportation,
childcare and time off work, were necessary. Second, ensuring that
enough resources were available for free, publicly accessible testing—
which were most commonly used by lower income groups and racial/
ethnic minorities-was critically important during the surge. This
included adequate appointment time slots, after work hour appoint-
ments and increased capacity to rapidly process tests. Delayed receipt of
test results, which disproportionately affected some marginalized
groups we surveyed, could have led to increased transmission. Lastly,
developing and enforcing policies that protect workers from re-
percussions of testing, including paid time off for both getting tested and
waiting for test results. While California offers some protections for

Preventive Medicine Reports 37 (2024) 102567

employees in the case that testing is required for their job, more explicit
protections and clearer enforcement may be needed.

5. Conclusion

Structural barriers to COVID testing contributed to lower testing
rates among racial/ethnic minorities and low-income persons despite
greater positive test rates. Allocating additional resources to free, public
testing sites may have mitigated lack of available appointments, long
wait times, and delayed test results disparately experienced by racial/
ethnic minorities and low-income persons during the COVID-19
pandemic. Better resourced testing sites in communities with a greater
proportion of non-White, low-income residents should be prioritized in
future responses to communicable diseases and other public health
needs. Furthermore, policies that grant paid time off for employees to be
tested for COVID and wait for their test results may have reduced dis-
parities in COVID infections and outcomes experienced by racial/ethnic
minorities and low-income persons. In future infectious outbreaks,
work-place protections may reduce the disparate burden of transmission
among employed racial/ethnic minorities and lower-income persons.
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